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GENES MAY BE SELFISH in a l imited m e t a p h o r i c a l sense, b u t there can 
be no g e n e f o r selfishness w h e n I h a v e so m a n y f r i e n d s a n d col
l e a g u e s wil l ing to o f f e r their a id. I t h a n k A s h l e y M o n t a g u , not only 
f o r his specific suggest ions , b u t also f o r l e a d i n g t h e f ight against 
scientific rac ism f o r so m a n y years w i t h o u t b e c o m i n g cynical a b o u t 
h u m a n possibilities. Several co l leagues w h o h a v e writ ten, o r a r e 
wri t ing, their o w n b o o k s o n biological d e t e r m i n i s m willingly s h a r e d 
their i n f o r m a t i o n a n d e v e n let m e use their o w n f i n d i n g s , some
times b e f o r e they c o u l d publ ish t h e m themselves: G. A l l e n , 
A . C h a s e , S . C h o r o v e r , L . K a m i n , R . L e w o n t i n . O t h e r s h e a r d o f 
my ef forts a n d , w i t h o u t solicitation, sent mater ia l a n d suggest ions 
that e n r i c h e d the b o o k greatly: M. L e i t e n b e r g , S . S e l d e n . L . Mesz-
oly p r e p a r e d t h e or ig inal i l lustrations in C h a p t e r 6 . P e r h a p s K r o -
potkin was r i g h t af ter all; I shall r e m a i n with the h o p e f u l . 

A note on r e f e r e n c e s : In place of convent ional footnotes , I h a v e 
u s e d the system of r e f e r e n c e s universal ly f o u n d in scientific litera
t u r e — n a m e o f a u t h o r a n d y e a r o f publ icat ion, cited i n p a r e n t n e s e s 
af ter the re levant p a s s a g e of text. (Items a r e t h e n listed by a u t h o r 
a n d by y e a r f o r any o n e a u t h o r in the b ib l iography.) I k n o w that 
m a n y r e a d e r s m a y be d isconcerted at f i rst ; the text will s e e m clut
t e r e d to m a n y . Y e t , I am conf ident that e v e r y o n e will b e g i n to " r e a d 
t h r o u g h " the citations after a few p a g e s of e x p e r i e n c e , a n d will 
t h e n discover that they d o n o t i n t e r r u p t the f l o w o f prose . T o m e , 
the a d v a n t a g e s of this system far o u t w e i g h any aesthetic d e f i c i t — 
n o m o r e f l i p p i n g back a n d f o r t h f r o m text t o end-notes (no p u b 
lisher will set t h e m all at the b o t t o m of the p a g e a n y m o r e ) , on ly to 
f ind that a tantal iz ing little n u m b e r yields no j u i c y tidbit of subsid-
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iary in format ion , but only a d r y b ib l iographic citat ion;* i m m e d i a t e 
access to the two essential bits of i n f o r m a t i o n for a n y historical 
i n q u i r y — w h o a n d w h e n . I bel ieve that this system of r e f e r e n c i n g is 
o n e of the few potential contr ibut ions that scientists, n o r m a l l y not 
a very literate lot, m i g h t supply to o t h e r f ields of writ ten scholar
ship. 

A note on title: I h o p e that an a p p a r e n t l y sexist title will be 
taken in the i n t e n d e d s p i r i t — n o t only as a play on Protagoras ' 
f a m o u s a p h o r i s m , but also as a c o m m e n t a r y on the p r o c e d u r e s of 
biological determinists discussed in the b o o k . T h e y d i d , i n d e e d , 
study " m a n " (that is, white E u r o p e a n males) , r e g a r d i n g this g r o u p 
as a s tandard a n d e v e r y b o d y else as s o m e t h i n g to be m e a s u r e d 
u n f a v o r a b l y against it. T h a t they m i s m e a s u r e d " m a n " u n d e r s c o r e s 
the d o u b l e fallacy. 

*The relatively small number of truly informational footnotes can then be placed 
at the bottom of the page, where they belong. 



Introduction to the Revised 
and Expanded Edition 

Thoughts at Age Fifteen 

The frame of The Mismeasure of Man

T h e or ig inal title for The Mismeasure of Man w o u l d have h o n o r e d 
my h e r o C h a r l e s D a r w i n for the w o n d e r f u l l y incisive statement that 
he m a d e a b o u t biological d e t e r m i n i s m to c l imax his d e n u n c i a t i o n of 
slavery in the Voyage of the Beagle. I w a n t e d to call this b o o k Great Is 
Our Sin—from Darwin 's line, cited as an e p i g r a p h on my title p a g e : 
" I f the misery of o u r p o o r be caused not by the laws of n a t u r e , but 
by o u r institutions, g r e a t is o u r sin." 

I d id not fol low my initial i n c l i n a t i o n — a n d I am sure that I 
m a d e the r ight d e c i s i o n — b e c a u s e I k n e w d a m n e d well that my w o r k 
w o u l d then be misshelved to obl ivion in the rel igion section of m a n y 
bookstores (as my v o l u m e of evo lut ionary essays, The Flamingo's 
Smile, e n d e d up in the o r n i t h o l o g y division of a great Boston institu
tion that shall r e m a i n nameless) . T h i n g s can always be worse . I o n c e , 
in an equal ly prest ig ious Boston e m p o r i u m , f o u n d a copy of that 
1960s u n d e r g r a d u a t e mani festo The Student as Nigger on a shel f 
m a r k e d " R a c e Relat ions." M y fr iend H a r r y K e m e l m a n , a u t h o r o f 
the m a r v e l o u s mystery series f e a t u r i n g theological sleuth David 
Smal l , told me that his first entry in the series—Friday the Rabbi. . .— 
o n c e a p p e a r e d in a list of chi ldren 's titles as " F r e d d y the Rabbit. . . ." 
B u t tables do turn occasionally. My b u d d y A l a n Dershowitz told 
me that a w o m a n successfully acquired his Chutzpah by tell ing the 
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b o o k s t o r e c lerk: "I want a copy of that b o o k whose title I can't p r o 
n o u n c e by the a u t h o r w h o s e n a m e I can't r e m e m b e r . " 

I eventual ly d e c i d e d on The Mismeasure of Man because the es
sence of my b o o k , in a p a r a d o x i c a l way that c o n f e r r e d staying p o w e r 
o v e r these fifteen years since initial publ icat ion, lies in its l imitation 
of scope . The Mismeasure of Man is not f u n d a m e n t a l l y a b o u t the 
g e n e r a l m o r a l t u r p i t u d e of fal lacious biological a r g u m e n t s in social 
settings (as my or ig inal a n d b r o a d e r title f r o m D a r w i n w o u l d h a v e 
impl ied) . I t i s not e v e n a b o u t the full r a n g e of p h o n y a r g u m e n t s for 
the genet ic basis of h u m a n inequalit ies. The Mismeasure of Man treats 
one particular form of quantified c laim a b o u t the r a n k i n g of h u m a n 
g r o u p s : the a r g u m e n t that inte l l igence can be m e a n i n g f u l l y ab
stracted as a single n u m b e r capable of r a n k i n g all p e o p l e on a l inear 
scale of intrinsic a n d unal terable mental w o r t h . F o r t u n a t e l y — a n d I 
m a d e my decis ion on p u r p o s e — t h i s l imited subject e m b o d i e s the 
d e e p e s t (and most c o m m o n ) phi losophical e r r o r , with the most fun
d a m e n t a l a n d f a r - r a n g i n g social impact , f o r the ent ire t r o u b l i n g 
subject o f n a t u r e a n d n u r t u r e , or the genetic contr ibut ion to h u m a n 
social o r g a n i z a t i o n . 

If I h a v e l e a r n e d o n e t h i n g as a m o n t h l y essayist for m o r e than 
twenty years , I have c o m e to u n d e r s t a n d the p o w e r of t reat ing g e n 
eralities by part iculars . It is no use wri t ing a b o o k on " the m e a n i n g of 
l i fe" ( t h o u g h we all l o n g to k n o w the answers to such g r e a t quest ions, 
whi le r ight ly suspect ing that t r u e solutions do not exist!). B u t an 
essay on " t h e m e a n i n g of 0.400 hitt ing in basebal l" can reach a 
g e n u i n e conc lus ion with surpris ingly extensive re levance to such 
b r o a d topics as the n a t u r e o f t r e n d s , the m e a n i n g o f exce l lence , a n d 
e v e n (believe i t n o r not) the constitution of natural reality. Y o u have 
t o sneak u p o n general i t ies , not assault t h e m h e a d - o n . O n e o f m y 
favori te l ines, f r o m G. K. C h e s t e r t o n , procla ims: " A r t is l imitation; 
the essence of every p ic ture is the f r a m e . " 

(My c h o s e n title d id get me into s o m e trouble , b u t I m a k e no 
apolog ies a n d rel ished all the discussion. The Mismeasure of Man is 
an i n t e n d e d d o u b l e e n t e n d r e , not a vestige of u n t h i n k i n g sexism. 
My title p a r o d i e s Protagoras 's f a m o u s a p h o r i s m a b o u t all p e o p l e , 
a n d also notes the reality of a truly sexist past that r e g a r d e d males as 
s tandards f o r h u m a n i t y a n d t h e r e f o r e t e n d e d t o m i s m e a s u r e m e n , 
whi le i g n o r i n g w o m e n . I stated this rat ionale up front , in the origi
nal p r e f a c e — s o I c o u l d always use u n t h i n k i n g criticism as a test to 



R E V I S E D A N D E X P A N D E D E D I T I O N 21 

see w h o l iked to m o u t h o f f wi thout r e a d i n g the b o o k f i rs t—l ike Mr . 
Dole crit icizing the v io lence in movies he has n e v e r seen, and w o u l d 
not e v e n d e i g n to watch. [I don ' t , o f course , m i n d criticism of the 
title based on d i s a g r e e m e n t with my stated rationale.] In any case, 
my title a l lowed my c o l l e a g u e C a r o l T a v r i s to p a r o d y my p a r o d y as 
a n a m e for h e r m a r v e l o u s b o o k The Mismeasure of Woman—and I am 
at least mighti ly g lad for that.*) 

The Mismeasure of Man resides in a three fo ld f r a m e , a set of limi
tations that a l lowed me to contain o n e of the largest of all intellectual 
subjects within a c o h e r e n t and reasonable c o m p r e h e n s i v e narrat ive 
a n d analysis. 

1. I restricted my t r e a t m e n t of biological d e t e r m i n i s m to the 
most historically p r o m i n e n t (and reveal ingly fallacious) f o r m of 
quant i f ied a r g u m e n t a b o u t mental i ty: the theory of a m e a s u r a b l e , 
genetical ly f ixed, a n d unitary intel l igence. As I wrote in the Intro
d u c t i o n to link the pseudoscienti f ic claim with its social utility: 

This book, then, is about the abstraction of intelligence as a single entity, its 
location within the brain, its quantification as one number for each individ
ual, and the use of these numbers to rank people in a single series of 
worthiness, invariably to find that oppressed and disadvantaged g r o u p s — 
races, classes, or sexes—are innately inferior and deserve their status. In 
short, this book is about the Mismeasure of Man. 

T h i s part of the f r a m e also expla ins w h a t I left out . I h a v e , for 
e x a m p l e , o f ten b e e n asked why I omit ted so influential a m o v e m e n t 
as p h r e n o l o g y in my a c c o u n t of quanti f ied theories for mental func
t ioning. B u t p h r e n o l o g y is phi losophical ly contrary to the subject of 

*A linguist friend did correctly anticipate the one curious problem that my title 
would entail. For some reason (and I have done this myself, so I am not casting 
blame but expressing puzzlement), people tend to mispronounce the first word as 
"mishmeasure"—leading to unwanted levity and embarrassment in introductions 
before talks, or in radio interviews. Apparently, or so my friend explained, we antic
ipate the zh sound to come in "measure"—and we unconsciously try to match the 
first part of the word to the later sound, therefore saying "mish" instead of "mis." I 
find this error fascinating. After all, we make the mistake in anticipation of a sound 
as yet unsaid, thus indicating (or so I suppose) how our brain monitors language 
before the fact of expression. Isn't the form of the error also remarkable? Are we 
driven to prefer these alliterative, pleasantly repeated combinations of sounds? 
Does this consonance occur merely for ease of articulation, or is something deeper 
about cerebral patterning thus revealed? What do such phenomena have to say 
about the origin and form of poetry? What about the nature and organization of 
our mental functioning? 
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The Mismeasure of Man. Phrenologis ts ce lebrated the theory of richly 
mul t ip le a n d i n d e p e n d e n t intel l igences. T h e i r view led t o T h u r -
stone a n d G u i l f o r d ear l ier in o u r century , a n d to H o w a r d G a r d n e r 
a n d others t o d a y — i n o t h e r w o r d s , to the theory of mult iple intelli
g e n c e s : the major c h a l l e n g e to J e n s e n in the last g e n e r a t i o n , to 
H e r r n s t e i n a n d M u r r a y today, a n d to the entire tradit ion of rank-
able, unitary inte l l igence m a r k i n g the m i s m e a s u r e o f m a n . By read
i n g e a c h b u m p on the skull as a m e a s u r e of "domest ic i ty ," or 
"amat iveness , " or "subl imity ," or "causality," the phrenologis ts di
v i d e d menta l f u n c t i o n i n g into a rich c o n g e r i e s of largely i n d e p e n 
d e n t attr ibutes. With such a view, no single n u m b e r c o u l d possibly 
e x p r e s s g e n e r a l h u m a n w o r t h , a n d the entire c o n c e p t o f IQ as a 
uni tary biological p r o p e r t y b e c o m e s nonsense . I do confess to a 
w a r m spot in my hear t for the phrenologis ts (do hearts have b u m p s 
o f g r e a t e r heat?), for they w e r e phi losophical ly o n the r ight t r a c k — 
whi le they w e r e absolutely j u s t as w r o n g as the m i s m e a s u r e r s of this 
b o o k in their part icular theory of cranial b u m p s . (History of ten 
h e a p s irony u p o n irony. C r a n i a l b u m p s may b e nonsense , but u n 
d e r l y i n g cortical localization of h ighly specific mental process ing is 
a reality of ever- increas ing fascination in m o d e r n neuro log ica l re
search.) 

In any case, p h r e n o l o g y , as a false version of the probably correct 
t h e o r y of mult iple intel l igences, w o u l d f o r m a major c h a p t e r in a 
b o o k on cranial m i s m e a s u r e m e n t in g e n e r a l , but falls outs ide the 
subject o f this v o l u m e on the history of fallacies in the t h e o r y of 
unitary , innate, l inearly r a n k a b l e intel l igence. I f I e x c l u d e p h r e n o l 
o g y on the g r o u n d s of " r i g h t subject, d i f ferent t h e o r y , " I also omit 
an ocean of material f o r the related, i f oppos i te , reason of " w r o n g 
subject, same t h e o r y " — i n o t h e r w o r d s , all claims for uni l inear in
nate r a n k i n g s based on biological a r g u m e n t s o t h e r than the quant i 
f icat ion of intel l igence. I t h e r e f o r e , for e x a m p l e , inc lude no explic i t 
c h a p t e r on the e u g e n i c s m o v e m e n t ( though I treat the subject in its 
intersection with I Q ) because most a r g u m e n t s rel ied on the putat ive 
possession of part icular g e n e s for innately d e t e r m i n e d traits, not on 
m e a s u r e m e n t s o f the insides o r outsides o f h e a d s . 

2 . 1 f o c u s e d u p o n the " g r e a t " a r g u m e n t s and e r r o r s o f historical 
or ig inators , not o n transient a n d e p h e m e r a l m o d e r n usages. Five 
years f r o m now, w h o will r e m e m b e r (who w o u l d e v e n care to recall) 
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the rapiers o f rhetor ic , o r the t e n d e n t i o u s a r g u m e n t s o f o u r c u r r e n t 
a n d largely der ivat ive g ladiators; but we can (and must) never f o r g e t 
the bri l l iance o f D a r w i n a n d the truly great a n d informat ive e r r o r s 
m a d e by his last g e n e r a t i o n of creationist o p p o n e n t s , Agass iz and 
S e d g w i c k ? T h e f o u n d a t i o n stones a r e f o r e v e r ; most c u r r e n t skir
mishes follow the journal is t ' s o ld m a x i m : yesterday 's p a p e r w r a p s 
today's g a r b a g e . 

The Mismeasure of Man, as a second essential feature of its f r a m e , 
restricted attention to the or ig ins , a n d to the e n d u r i n g f o u n d e r s , o f 
the theory of unitary, l inearly rankable , innate intel l igence. T h i s 
decis ion p e r m i t t e d a neat division of the b o o k into two halves, r e p r e 
sent ing the chronolog ica l ly sequential centerpieces for this theory 
d u r i n g the past two h u n d r e d years o f its p r o m i n e n c e . T h e nine
t e e n t h c e n t u r y focused on physical m e a s u r e m e n t o f skulls, e i ther 
the outs ide (by ru ler a n d cal ipers, a n d by construct ing various indi
ces a n d ratios for the shapes a n d sizes of heads) or the inside (by 
m u s t a r d seed or lead shot, to f i l l the c r a n i u m a n d m e a s u r e the vol
u m e o f the braincase) . T h e twentieth c e n t u r y m o v e d t o the puta-
tively m o r e direct m e t h o d o f m e a s u r i n g the content o f brains by 
intel l igence testing. In short , f r o m m e a s u r i n g the physical p r o p e r 
ties of skulls to m e a s u r i n g the inter ior stuff in brains. 

I bel ieve in this restriction to great foundat ional d o c u m e n t s 
f r o m the d e p t h of my scholar's soul, but I also realize that this deci
sion c o n f e r r e d an e n o r m o u s practical benefit u p o n this revised ver
sion. T h e old a r g u m e n t s have staying p o w e r , " legs" i n m o d e r n 
par lance . We will n e v e r quite attain the Christ ian's quiet conf idence 
of verbum Dei manet in aeternum, but we will care a b o u t B r o c a , Binet , 
a n d B u r t so l o n g as scholarship a n d a fascination with history e n 
d u r e . B u t I suspect that the w o r l d will little note , n o r l o n g r e m e m 
ber , J e n s e n , M u r r a y , H e r r n s t e i n , L e w o n t i n , and G o u l d . 

Since I w r o t e a b o u t the g r e a t a n d or ig inal a r g u m e n t s , a n d virtu
ally i g n o r e d the m o d e r n avatars of 1 9 8 1 , this revision r e qu i r e d few 
c h a n g e s , a n d the m a i n text of the c u r r e n t version di f fers very little 
f r o m the or ig inal b o o k ; the novelty in this revision lies in this intro
d u c t i o n a n d in the a p p e n d e d section of essays at the back. T h e hot 
topics of 1981 are n o w legless history; I d o u b t that H e r r n s t e i n a n d 
M u r r a y will p e n e t r a t e the m i l l e n n i u m , t h o u g h the basic f o r m of the 
a r g u m e n t n e v e r goes away a n d cont inues t o r e c u r e v e r y few y e a r s — 
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h e n c e the necessity f o r this b o o k a n d its focus u p o n the e n d u r i n g 
sources o f cont inual r e c u r r e n c e . 

As I wrote in the I n t r o d u c t i o n to the f irst edi t ion: 

I have said little about the current resurgence of biological determinism 
because its individual claims are usually so ephemeral that their refutation 
belongs in a magazine article or newspaper story. Who even remembers 
the hot topics o f t e n years ago [from 1981]: Shockley's proposal; for reim
bursing voluntarily sterilized individuals according to their number of 
IQ points below t oo , the great XYY debate, or the attempt to explain 
urban riots by diseased neurology of rioters. I thought that it would be 
more valuable and interesting to examine the original sources of the argu
ments that still surround us. These, at least, display great and enlightening 
errors. 

3 . T h e third major aspect o f f r a m i n g arises f r o m m y o w n profes
sional c o m p e t e n c e s . I am a w o r k i n g scientist by t rade , not a histo
rian. I have i m m e n s e fascination for history; I r e a d a n d study the 
subject intensely, a n d I have written m u c h , i n c l u d i n g three books 
a n d scores of essays, on p r e d o m i n a n t l y historical subjects. I feel 
that I have a d e c e n t a n d p r o p e r g r a s p of the logic a n d empir ics of 
a r g u m e n t s a b o u t biological d e t e r m i n i s m . W h a t I lack, for want of 
professional tra ining, is the t radesman's " f e e l " — t h e sine qua non of 
f i rs t -c lass s c h o l a r s h i p — f o r b r o a d e r political contexts (antecedents 
a n d b a c k g r o u n d s ) , the stage on which biological a r g u m e n t s impact 
society. In the profession's j a r g o n , I am fully up to s n u f f (I w o u l d 
e v e n be a r r o g a n t a n d say "better than most") on the " internalist" 
t h e m e s of intricacies in a r g u m e n t s and m e a n i n g s , a n d in fallacies o f 
s u p p o r t i n g data , b u t woefu l ly u n d e r p r e p a r e d o n the "external is t" 
side of b r o a d e r historical context , the "f itt ing" of scientific claims 
into social settings. 

C o n s e q u e n t l y , a n d fo l lowing the old tactic o f e x t r a c t i n g v irtue 
f r o m necessity, I e x p l o r e d a d i f f e r e n t path in treat ing the history of 
biological d e t e r m i n i s m , o n e that w o u l d use my special skills a n d 
c o m p e t e n c e s , but not suf fer u n d u l y f r o m my inadequacies . I w o u l d 
not have writ ten the b o o k at a l l — I w o u l d not have e v e n c o n t e m 
plated such a project in the first p l a c e — i f I had not b e e n able to 
devise a previously u n c h a r t e d way to treat this i m p o r t a n t a n d by no 
m e a n s neglected subject. (I h a v e a personal h o r r o r of der ivat ive 
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writ ing, a n d h a v e n e v e r d a b b l e d — w i t h o n e small e x c e p t i o n as a 
personal favor to a d e a r , o lder , and r e v e r e d c o l l e a g u e — i n the g e n r e 
of textbooks; life is too short.) 

My special skill lies in a combinat ion, not a uniqueness . I was able 
to b r i n g t o g e t h e r two salient a n d richly interact ing c o m p o n e n t s -
e a c h v o u c h s a f e d by itself to the c o m p e t e n c e of m a n y individuals , 
b u t rarely c o m b i n e d i n o n e person's interest. N o o n e b e f o r e m e h a d 
systematically uni ted these two c o m p e t e n c e s at b o o k length a n d in 
g e n e r a l overv iew of the subject. 

W o r k i n g scientists a r e general ly g o o d a t analyz ing data. We are 
t ra ined to spot fallacies of a r g u m e n t a n d , especially, to be hypercr i t i 
cal o f s u p p o r t i n g data . We scrutinize charts a n d look at every d o t on 
a g r a p h . Sc ience m o v e s f o r w a r d as m u c h by cr i t iquing the conc lu
sions of o t h e r s as by m a k i n g novel discoveries. I was trained as a 
statistically m i n d e d paleontologist , with special expert i se in han
d l i n g large matrices of data on variation in populat ions a n d histori
cal c h a n g e within l ineages. ( T h e m i s m e a s u r e of m a n resides in the 
s a m e t h e m e s — d i f f e r e n c e s a m o n g individuals as the a n a l o g to varia
tion in populat ions , a n d m e a s u r e d disparit ies a m o n g g r o u p s as the 
a n a l o g to t e m p o r a l d i f f e r e n c e s in l ineages t h r o u g h time.) I there
fore felt part icularly c o m p e t e n t to analyze the data , a n d spot the 
fallacies, i n a r g u m e n t s a b o u t m e a s u r e d d i f ferences a m o n g h u m a n 
g r o u p s . 

B u t any w o r k i n g scientist c o u l d so p r o c e e d . We now c o m e to the 
g r e a t parochial ism of my p r i m a r y profess ion. Most scientists don ' t 
care a f ig a b o u t history; my col leagues may not quite follow H e n r y 
Ford 's d i c t u m that history is b u n k , but they do r e g a r d the past as a 
m e r e reposi tory of e r r o r — a t best a source of m o r a l instruction in 
pitfalls a l o n g paths to p r o g r e s s . S u c h an att i tude d o e s not create 
s y m p a t h y for , or interest in, historical f igures of o u r scientific past, 
part icularly the folks w h o m a d e major mistakes. T h u s , most scien
tists could , in pr inciple , analyze the or ig inal data sets of biological 
d e t e r m i n i s m , b u t w o u l d n e v e r be incl ined e v e n to c o n t e m p l a t e such 
an ef fort . 

Professional historians, on the o t h e r h a n d , could r e r u n the sta
tistics a n d criticize the g r a p h s of their subjects. T h e p r o c e d u r e is 
really not all that a r c a n e or difficult. B u t again we e n c o u n t e r a 
trade's parochia l i sm: historians study social contexts . A historian 
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w o u l d want to k n o w h o w M o r t o n ' s conclusion a b o u t the inferiority 
o f cranial capacity in A m e r i c a n Indians impacted the debates a b o u t 
westward e x p a n s i o n — b u t w o u l d not genera l ly think a b o u t sitting 
d o w n with Morton 's tables of skull m e a s u r e m e n t s a n d t ry ing to f ig
u r e o u t w h e t h e r M o r t o n h a d r e p o r t e d his data correct ly . 

I t h e r e f o r e f o u n d my special niche, for I could analyze the data 
with s o m e statistical expert i se a n d attention to d e t a i l — a n d I do love 
to s tudy the historical or ig in of g r e a t t h e m e s that still s u r r o u n d us. I 
c o u l d , in short , c o m b i n e the scientist's skill with the historian's c o n 
c e r n . The Mismeasure of Man t h e r e f o r e focuses u p o n the analysis of 
g r e a t data sets in the history of biological d e t e r m i n i s m . T h i s b o o k is 
a chronic le of d e e p a n d instructive fallacies (not silly a n d superficial 
errors) in the or ig in a n d d e f e n s e of the theory of unitary, l inearly 
r a n k e d , innate, a n d minimal ly alterable intel l igence. 

The Mismeasure of Man is t h e r e f o r e u n a b a s h e d l y " internalist" in 
t reat ing m e a s u r e d intel l igence. I reanalyze the data of history's 
g r e a t c l a i m s — i n a way, I h o p e , m o r e akin to forensic a d v e n t u r e (a 
subject of g e n e r a l fascination) than of cata logues as d r y as dust . We 
will e x p l o r e Morton 's switch f r o m m u s t a r d seed to lead shot in the 
m e a s u r e m e n t of cranial capacity; Broca 's met icu lous statistics in the 
o d d light o f his u n c o n s c i o u s social prejudices; G o d d a r d ' s a l tered 
p h o t o g r a p h s of the imbeci le line of Kall ikaks in the N e w Jersey pine 
b a r r e n s ; Y e r k e s ' s s u p p o s e d test of innate intel l igence (but actual 
i n d e x of familiarity with A m e r i c a n culture) g iven to all a r m y recruits 
in W o r l d W a r I (and also, by y o u r s truly, to classes of H a r v a r d 
u n d e r g r a d u a t e s ) ; Cyr i l Burt ' s great , crucial , a n d g e n u i n e e r r o r (not 
his insignificant a n d later overt f raud) in the mathematica l justifica
tion of intel l igence as a single factor. 

T w o f a m o u s a n d contradic tory quotat ions c a p t u r e the interest 
a n d potential i m p o r t a n c e of this e n d e a v o r , this third aspect o f my 
f r a m e for the m i s m e a s u r e of m a n . G o d dwells in the details; so d o e s 
the devi l . 

Why revise The Mismeasure of Man after fifteen years? 
I r e g a r d the cr i t ique of biological d e t e r m i n i s m as both timeless 

a n d timely. T h e n e e d for analysis i s timeless because the e r r o r s of 
biological d e t e r m i n i s m are so d e e p a n d insidious, a n d because the 
a r g u m e n t appeals t o the worst manifestat ions o f o u r c o m m o n na-
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ture . T h e d e p t h r e c o r d s the link o f biological d e t e r m i n i s m t o s o m e 
o f the oldest issues a n d e r r o r s o f o u r phi losophical t r a d i t i o n s — 
i n c l u d i n g reductionism, or the des ire to expla in partly r a n d o m , large-
scale, a n d i rreducibly c o m p l e x p h e n o m e n a by determinist ic behav
ior of smallest const i tuent parts (physical objects by atoms in m o t i o n , 
menta l f u n c t i o n i n g by inher i ted a m o u n t of a central stuff); reifica
tion, or the propens i ty to c o n v e r t an abstract c o n c e p t (like intelli
g e n c e ) into a h a r d entity (like an a m o u n t of quantif iable brain stuff); 
dichotomization, or o u r des ire to parse c o m p l e x and c o n t i n u o u s real
ity into divisions by t w o (smart a n d stupid, black a n d white); a n d 
hierarchy, or o u r inclination to o r d e r items by r a n k i n g t h e m in a 
l inear series of increas ing w o r t h (grades of innate intel l igence in 
this case, then of ten b r o k e n into a twofold division by o u r u r g e s to 
d i c h o t o m i z e , as in n o r m a l vs. f e e b l e - m i n d e d , to use the f a v o r e d 
t e r m i n o l o g y o f early days in IQ testing). 

W h e n w e j o i n o u r tendencies t o c o m m i t these g e n e r a l e r r o r s 
with the sociopolitical reality of a x e n o p h o b i a that so of ten (and so 
sadly) regulates o u r att i tude to " o t h e r s " j u d g e d infer ior , we g r a s p 
the potency of biological d e t e r m i n i s m as a social w e a p o n — f o r "oth
e r s " will be t h e r e b y d e m e a n e d , a n d their lower socioeconomic status 
val idated as a scientific c o n s e q u e n c e of their innate inept i tude 
r a t h e r than society's u n f a i r choices. May I t h e r e f o r e r e p e a t Darwin 's 
g r e a t line: " I f the misery of o u r p o o r be caused not by the laws of 
n a t u r e , but by o u r institutions, g r e a t is o u r sin." 

B u t crit iques of biological d e t e r m i n i s m are also t imely at certain 
m o m e n t s ( inc luding the present) b e c a u s e — a n d y o u may n o w 
c h o o s e y o u r favorite i m a g e , f r o m h e a d s o f the L e r n a e a n H y d r a i f 
y o u r tastes be classical, to bad p e n n i e s or r e t u r n i n g cats i f y o u p r e f e r 
famil iar p r o v e r b s , to crabgrass on s u b u r b a n lawns i f y o u favor ver
nacular m o d e r n i t y — t h e same bad a r g u m e n t s r e c u r every few years 
with a predictable a n d d e p r e s s i n g regulari ty . No s o o n e r do we de
b u n k o n e vers ion than the n e x t c h a p t e r o f the same bad text 
e m e r g e s t o e p h e m e r a l p r o m i n e n c e . 

N o mystery attends the reason for these r e c u r r e n c e s . T h e y a r e 
not manifestat ions of s o m e u n d e r l y i n g cyclicity, o b e y i n g a natural 
law that m i g h t be c a p t u r e d in a mathematica l f o r m u l a as c o n v e n i e n t 
as I Q ; n o r do these episodes r e p r e s e n t any hot item of new data 
or s o m e previously u n c o n s i d e r e d novel twist in a r g u m e n t , f o r the 
theory o f unitary, rankable , innate, a n d effectively u n c h a n g e a b l e 
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intel l igence n e v e r alters very m u c h in each sequential f o r m u l a t i o n . 
E a c h s u r g e to popular i ty w o r k s with the same fallacious logic and 
f lawed i n f o r m a t i o n . 

T h e reasons for r e c u r r e n c e are sociopolitical , a n d not far to 
seek: r e s u r g e n c e s o f biological d e t e r m i n i s m corre late with episodes 
o f political r e t r e n c h m e n t , part icularly with c a m p a i g n s for r e d u c e d 
g o v e r n m e n t s p e n d i n g o n social p r o g r a m s , o r a t t imes o f fear a m o n g 
r u l i n g elites, w h e n d i s a d v a n t a g e d g r o u p s sow serious social unrest 
o r e v e n threaten t o u s u r p p o w e r . W h a t a r g u m e n t against social 
c h a n g e c o u l d be m o r e chil l ingly effective than the claim that estab
l ished o r d e r s , with s o m e g r o u p s on top a n d others a t the bot tom, 
exist as an accurate ref lection of the innate and u n c h a n g e a b l e intel
lectual capacities of p e o p l e so r a n k e d ? 

W h y s truggle a n d s p e n d t o raise the unboostable I Q o f races o r 
social classes at the b o t t o m of the e c o n o m i c l a d d e r ; better s imply to 
accept nature 's u n f o r t u n a t e dictates a n d save a passel of federa l 
f u n d s ; (we c a n then m o r e easily sustain tax breaks for the wealthy!)? 
W h y b o t h e r y o u r s e l f a b o u t u n d e r r e p r e s e n t a t i o n o f d i s a d v a n t a g e d 
g r o u p s in y o u r h o n o r e d a n d r e m u n e r a t i v e bailiwick i f such absence 
r e c o r d s the d i m i n i s h e d ability or g e n e r a l immoral i ty , biologically 
i m p o s e d , o f most m e m b e r s in the rejected g r o u p , a n d not the legacy 
or c u r r e n t reality o f social pre judice? ( T h e g r o u p s so st igmatized 
m a y be races , classes, sexes , behaviora l propensi t ies , re l ig ions, or 
national or ig ins . Biological d e t e r m i n i s m is a g e n e r a l theory , and 
part icular b e a r e r s of c u r r e n t d i s p a r a g e m e n t act as surrogates for all 
o t h e r s subject to similar pre judice at d i f ferent t imes a n d places. In 
this sense, calls for solidarity a m o n g d e m e a n e d g r o u p s s h o u l d not 
be dismissed as m e r e political rhetor ic , b u t ra ther a p p l a u d e d as 
p r o p e r react ions t o c o m m o n reasons for mistreatment .) 

Please note that I am discussing the cyclical surge to popularity of 
innatist a r g u m e n t s f o r unitary, rankable intel l igence, not the epi
sodic f o r m u l a t i o n of such claims. T h e g e n e r a l a r g u m e n t i s always 
present , always available, always publ i shed, always exploi table . Epi
sodes of intense publ ic attention t h e r e f o r e r e c o r d swings in the p e n 
d u l u m o f political p r e f e r e n c e s t o w a r d the r ight posit ion for 
e x p l o i t i n g this h o a r y old fallacy with a seriousness based on naive 
h o p e or cynical r e c o g n i t i o n o f ev ident utility. R e s u r g e n c e s o f biolog
ical d e t e r m i n i s m corre late with p e r i o d s of political r e t r e n c h m e n t 
a n d destruct ion o f social generosi ty . 
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T w e n t i e t h - c e n t u r y A m e r i c a has e x p e r i e n c e d three major epi
sodes, each s o corre la ted . T h e f i r s t constitutes o n e o f the saddest 
ironies of A m e r i c a n history, a n d sets the longest c h a p t e r in The 
Mismeasure of Man. We like to think of A m e r i c a as a land with g e n e r 
ally egal i tar ian tradit ions, a nation "conce ived in liberty a n d dedi
cated to the proposi t ion that all men are created equal . " W e 
r e c o g n i z e , au contraire, that m a n y E u r o p e a n nations, with their l o n g 
histories o f m o n a r c h y , feudal o r d e r , a n d social stratification, h a v e 
b e e n less c o m m i t t e d to ideals of social justice or equality of o p p o r t u 
nity. Since the IQ test or ig inated in France , we m i g h t natural ly as
s u m e that the false heredi tar ian interpretat ion, so c o m m o n l y a n d so 
h a r m f u l y i m p o s e d u p o n the tests, arose in E u r o p e . Ironically, this 
reasonable a s s u m p t i o n is entirely false. As d o c u m e n t e d in C h a p t e r 
6, A l f r e d Binet , the F r e n c h inventor , not only a v o i d e d a h e r e d i 
tarian interpretat ion of his test, but explicit ly (and fervently) w a r n e d 
against such a r e a d i n g as a pervers ion of his desire to use the tests 
for ident i fy ing c h i l d r e n w h o n e e d e d special he lp . (Binet a r g u e d that 
an innatist interpretat ion w o u l d only stigmatize c h i l d r e n as u nt e a c h -
able, thus p r o d u c i n g a result o p p o s i t e to his i n t e n t — a fear entirely 
a n d tragically just i f ied by later history.)* 

T h e h e r e d i t a r i a n interpretat ion o f I Q arose i n A m e r i c a , largely 
t h r o u g h prosetyl izat ion o f the three p s y c h o l o g i s t s — H . H . G o d d a r d , 
L . M. T e r m a n , a n d R. M. Y e r k e s — w h o translated a n d p o p u l a r i z e d 
the tests in this country . If we ask h o w such a pervers ion could o c c u r 
in o u r land of l iberty a n d just ice for all, we must r e m e m b e r that the 
years j u s t f o l l o w i n g W o r l d W a r I , the t ime of peak activity for these 
scientists, f e a t u r e d a n a r r o w , parochial , j ingoist ic , isolationist "nativ-
ist" ( W A S P , not Indian) , ra l ly-round-the-f lag, t inhorn patriot ism 
u n m a t c h e d by any o t h e r per iod d u r i n g o u r century , e v e n in the 
h e y d a y o f M c C a r t h y i s m d u r i n g the early 1950s. T h i s was the age 
o f restriction u p o n i m m i g r a t i o n , the s p r e a d o f Jewish quotas , the 
e x e c u t i o n of Sacco a n d Vanzet t i , the h e i g h t o f lynchings in the 
S o u t h e r n states. Interest ingly, most o f the m e n w h o built b iodeter-
minism in the i g 2 o s recanted their o w n conclusions d u r i n g the lib
eral swing o f the 1930s, w h e n Ph.D. 's w a l k e d d e p r e s s i o n breadl ines 
a n d p o v e r t y c o u l d no l o n g e r be e x p l a i n e d by innate stupidity. 

T h e two most recent ep isodes also correlate with political swings. 
T h e first inspired me to write The Mismeasure of Man as a positive 
react ion with an alternative vision (not, I trust, as a negativistic 
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diatribe); the second has p r o m p t e d me to publ ish this revised ver
sion. 

A r t h u r J e n s e n l a u n c h e d the f i rs t o f these recent episodes in 1969 
with a notoriously fal lacious article on the s u p p o s e d innateness of 
g r o u p d i f ferences i n I Q (with e m p h a s i s o n disparity b e t w e e n whites 
a n d blacks in A m e r i c a ) . His chi l l ing o p e n i n g line bel ied all his later 
claims that he h a d only publ ished as a dis interested scholar, a n d not 
as a m a n with a social a g e n d a . He b e g a n with an explic i t attack u p o n 
the federa l H e a d Start p r o g r a m : " C o m p e n s a t o r y e d u c a t i o n has 
b e e n tried a n d i t a p p a r e n t l y has fai led." My co l league Richard 
H e r r n s t e i n fired a second major salvo in 1 9 7 1 , with an article in the 
Atlantic Monthly that b e c a m e the out l ine a n d e p i t o m e of The Bell 
Curve, publ ished with C h a r l e s M u r r a y in 1994, a n d the i m m e d i a t e 
p r o d for this revised vers ion of The Mismeasure of Man. 

As I stated above , articles on this subject by p e o p l e of notoriety 
a p p e a r every m o n t h in p r o m i n e n t places. In a n a l y z i n g why Jensen's 
p iece b e c a m e such a cause celebre, ra ther than o n e m o r e i g n o r e d 
mani fes to within a wel l -known g e n r e , we must t u r n to social context . 
Since Jensen 's article c o n t a i n e d no novel a r g u m e n t , we must seek 
the newly ferti le soil that a l lowed such an old a n d ever-present seed 
to g e r m i n a t e . As I also stated above, I am no social p u n d i t , a n d my 
view on this issue m a y be naive. B u t I well r e m e m b e r these politically 
active t imes of my y o u t h . I recall the g r o w t h of opposi t ion to the 
V i e t n a m W a r , the assassination of Mart in L u t h e r K i n g in 1968 (and 
the fear inspired by a t t e n d a n t u r b a n riots), the s t e p p i n g d o w n of 
L y n d o n J o h n s o n , inside a n d outs ide strife a t the C h i c a g o D e m o 
cratic Party C o n v e n t i o n of 1968, a n d the result ing election of Rich
a r d N i x o n as p r e s i d e n t — w i t h the onset of a conservat ive reaction 
that always e n g e n d e r s r e n e w e d attention for the false a n d old, but 
n o w again useful , a r g u m e n t s of biological d e t e r m i n i s m . I w r o t e The 
Mismeasure of Man at the a p o g e e of this react ion, start ing in the mid-
1970s. T h e f i rs t edi t ion a p p e a r e d in 1 9 8 1 , a n d the b o o k has b e e n 
v igorous ly in pr int e v e r since. 

I h a d no plans for a revised vers ion. I am not a m o d e s t p e r s o n , 
t h o u g h I do try to k e e p my a r r o g a n c e to mysel f (not always success
fully, I suppose) . B u t I felt no n e e d for an u p d a t e because I h a d 
m a d e what I still r e g a r d as a wise decision w h e n I first w r o t e the 
b o o k (and surely not because I view this f lawed, but p r o u d , child of 
m i n e as u n i m p r o v a b l e ! ) . The Mismeasure of Man r e q u i r e d no u p d a t e 
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o v e r the first f i f teen years because I h a d focused on the f o u n d a t i o n 
d o c u m e n t s o f biological d e t e r m i n i s m , a n d not o n " c u r r e n t " usages 
so quickly s u p e r a n n u a t e d . I h a d stressed the d e e p phi losophical 
e r r o r s that do not c h a n g e ra ther than the i m m e d i a t e (and superf i 
cial) manifestat ions that b e c o m e obsolete y e a r by year . 

T h e third major e p i s o d e then kicked o f f in 1994, with publica
tion of The Bell Curve by Richard H e r r n s t e i n a n d C h a r l e s M u r r a y . 
A g a i n , their l o n g b o o k c o n t a i n e d n o t h i n g new, t h o u g h the a u t h o r s 
s p u n out the old a r g u m e n t s o v e r e ight h u n d r e d p a g e s f i l l e d with 
c o p i o u s charts a n d g r a p h s that b a m b o o z l e p e o p l e into c o n f u s i n g 
b o t h novelty a n d p r o f u n d i t y with their fear o f i n c o m p r e h e n s i o n . 
(In fact, The Bell Curve is eminent ly u n d e r s t a n d a b l e . The a r g u m e n t 
is o l d , u n c o m p l i c a t e d , a n d famil iar; the mathemat ics , t h o u g h la
b o r e d t h r o u g h several h u n d r e d pages b y i terat ing e x a m p l e after 
e x a m p l e , r e p r e s e n t s o n e study, a p p r o p r i a t e l y s imple in concept , 
a n d easy e n o u g h to c o m p r e h e n d . M o r e o v e r , for all my severe criti
cism of the a u t h o r s ' content , I will happi ly g r a n t that they write well 
a n d clearly.) W h e n I m e t C h a r l e s M u r r a y in d e b a t e at H a r v a r d ' s 
Institute of Politics, I c o u l d only think to b e g i n with a favorite line 
f r o m S h a k e s p e a r e ' s Love's Labour Lost: " H e d r a w e t h o u t the t h r e a d 
of his verbosity f iner than the staple of his a r g u m e n t . " 

T h e r e m a r k a b l e impact of The Bell Curve must t h e r e f o r e , a n d 
o n c e again as a lways, be r e c o r d i n g a swing of the political p e n d u l u m 
to a sad posit ion that requires a rat ionale for a f f i rming social in
equalit ies as dictates of biology. (If I may m a k e a s o m e w h a t lur id , but 
I think a propos, biological analogy , the t h e o r y of unitary , rankable , 
innate , unal terable intel l igence acts like a funga l spore , a dinof lag-
ellate cyst, or a t a r d i g r a d e t u n — a l w a y s p r e s e n t in a b u n d a n c e , but in 
an inactive, d o r m a n t , or rest ing stage, wai t ing to sprout , e n g o r g e , 
o r a w a k e w h e n f l u c t u a t i n g e x t e r n a l condit ions terminate s lumber.) 

S o m e reasons for The Bell Curve's impact must be i d i o s y n c r a t i c — 
a catchy title, a f ine j o b of ed i t ing by a l e g e n d a r y figure on the N e w 
Y o r k scene, a bril l iant publicity c a m p a i g n (I will confess to j e a l o u s y , 
a n d a desire to find the p e o p l e responsible so that I can hire t h e m 
away for my o w n books) . B u t these part icular factors must c o u n t for 
little in c o m p a r i s o n with the o v e r a r c h i n g general i ty : newly fertile 
political soil. S h o u l d a n y o n e be surpr ised that publ icat ion of The 
Bell Curve c o i n c i d e d exactly with the elect ion of N e w t Gingr ich ' s 
C o n g r e s s , a n d with a n e w age of social m e a n n e s s u n p r e c e d e n t e d in 
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my lifetime? Slash e v e r y p r o g r a m of social services for p e o p l e in 
g e n u i n e n e e d ; terminate s u p p o r t for the arts (but don ' t cut a d i m e , 
h e a v e n f o r f e n d , f r o m the mil itary); balance the b u d g e t a n d p r o v i d e 
tax rel ief for the wealthy. P e r h a p s I am car icatur ing , but can we 
d o u b t the c o n s o n a n c e o f this n e w meanspir i tedness with an a r g u 
m e n t that social s p e n d i n g can't w o r k because , contra D a r w i n , the 
misery o f the p o o r d o e s result f r o m the laws o f n a t u r e a n d f r o m the 
innate inept i tude o f the d i s a d v a n t a g e d ? 

I w o u l d a d d a n o t h e r reason f o r the part icular a p p e a l of genetic 
exp lanat ions in the 1990s. We are l iving in a revo lut ionary a g e of 
scientific a d v a n c e for m o l e c u l a r biology. F r o m the W a t s o n - C r i c k 
m o d e l o f 1953 t o the invent ion o f P C R a n d the r o u t i n e s e q u e n c i n g 
o f D N A — f o r p u r p o s e s a s var ied a s O . J . S impson's b l o o d s ignature 
t o d e c i p h e r i n g the p h y l o g e n y o f b i r d s — w e n o w h a v e u n p r e c e 
d e n t e d access to i n f o r m a t i o n a b o u t the genetic constitution of indi
v iduals . W e natural ly favor , a n d tend t o o v e r e x t e n d , exc i t ing 
novelt ies in vain h o p e that they may supply g e n e r a l solutions or 
p a n a c e a s — w h e n such contr ibut ions really constitute m o r e m o d e s t 
(albeit vital) pieces of a m u c h m o r e c o m p l e x puzz le . We h a v e so 
t reated all g r e a t insights a b o u t h u m a n n a t u r e in the past, i n c l u d i n g 
n o n g e n e t i c theories r o o t e d in family a n d social d y n a m i c s , most 
notably (of course) F r e u d ' s not ion of p s y c h o s e x u a l stages, with n e u 
rosis aris ing f r o m s u p p r e s s e d or misdirected d e v e l o p m e n t in o n t o g 
eny. I f insightful n o n g e n e t i c theories could be so e g r e g i o u s l y 
e x a g g e r a t e d in the past, should we be surpr ised that we a r e n o w 
r e p e a t i n g this e r r o r by o v e r e x t e n d i n g the g e n u i n e e x c i t e m e n t we 
feel a b o u t genet ic e x p l a n a t i o n ? 

I a p p l a u d the d iscovery of g e n e s that predispose carr iers to cer
tain illnesses, or that cause disease directly in n o r m a l e n v i r o n m e n t s 
(Tay-Sachs , sickle-cell a n e m i a , H u n t i n g t o n ' s c h o r e a ) — f o r the great
est h o p e of c u r e lies in identif ication of a material substrate a n d a 
m o d e of act ion. As the fa ther of an autistic son, I also ce lebrate the 
h u m a n e a n d l iberat ing va lue o f ident i fy ing i n b o r n biological bases 
f o r condit ions o n c e d e e m e d p u r e l y psychogenic , a n d t h e r e f o r e sub
tly b l a m e d on parents (especially by professionals w h o swore up a n d 
d o w n they h a r b o r e d no such intent, b u t m e r e l y m e a n t to specify 
sources in the interest of f u t u r e p r e v e n t i o n ; aut ism, at d i f f e r e n t 
t imes a n d by var ious psychologists , b e c a m e a result e i ther of too 
m u c h , or o f too little, m a t e r n a l love). 

T h e bra in , as an o r g a n of the b o d y , is as subject to disease a n d 
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genet ic d e f e c t as any other . I w e l c o m e the discovery of genet ic 
causes or inf luences for such scourges as schizophrenia , b ipolar 
manic d e p r e s s i o n , a n d obsessive-compulsive d isorder . N o pain can 
m a t c h that of a p a r e n t w h o " loses" a v ibrant a n d p r o m i s i n g child to 
the ravages of such illnesses, with their f requent ly d e l a y e d onset 
n e a r the e n d of life's second d e c a d e . Let us ce lebrate the release of 
parents f r o m c o n s u m i n g guilt a n d , m o r e i m p o r t a n t o f course , the 
possibility o f amel iorat ion, or e v e n c u r e , s u p p l i e d by identif ication 
o f causes. 

B u t all these g e n u i n e discoveries involve definite and specific 
patholog ies , diseases, or condit ions that thwart w h a t we m a y still 
legit imately call " n o r m a l " d e v e l o p m e n t — t h a t is, the bell curve . (Bell 
c u r v e s are technical ly called n o r m a l distr ibutions; they arise w h e n 
variat ion is d istr ibuted r a n d o m l y a r o u n d the m e a n — e q u a l l y in b o t h 
direct ions, with g r e a t e r probabil i ty of values near the mean.) S p e 
cific pathologies do not fall on the bell c u r v e , b u t usually f o r m 
c l u m p s or clusters far f r o m the curve 's m e a n value a n d apart f r o m 
the n o r m a l distr ibut ion. T h e causes o f these e x c e p t i o n s t h e r e f o r e 
d o not c o r r e s p o n d with reasons for variat ion a r o u n d the m e a n o f 
the bell c u r v e itself. 

J u s t b e c a u s e p e o p l e with D o w n ' s s y n d r o m e tend to have quite 
short stature as the result of an e x t r a twenty-first c h r o m o s o m e , we 
w o u l d not in fer that short-statured p e o p l e in the n o r m a l distribu
tion of the bell c u r v e o w e their h e i g h t to possession of an e x t r a 
c h r o m o s o m e . Similarly, the d iscovery of a g e n e " f o r " H u n t i n g t o n ' s 
c h o r e a d o e s not imply the existence of a g e n e for h i g h intel l igence, 
or low aggressivity, or h i g h propensi ty for x e n o p h o b i a , or special 
attraction to faces, bodies , or legs of a sexual p a r t n e r — o r for any 
o t h e r g e n e r a l f e a t u r e that m i g h t be distr ibuted as a bell c u r v e in the 
full p o p u l a t i o n . " C a t e g o r y mistakes" are a m o n g the most c o m m o n 
e r r o r s of h u m a n t h o u g h t : we c o m m i t a classic ca tegory mistake i f 
we e q u a t e the causes of n o r m a l variat ion with the reasons for pathol
ogies (just as we m a k e a ca tegory e r r o r in a r g u i n g that because 
I Q has m o d e r a t e heritability within g r o u p s , the causes for a v e r a g e 
d i f f e r e n c e s b e t w e e n g r o u p s must be g e n e t i c — s e e my review of The 
Bell Curve in essay 1 at the back). T h u s , we should be exci ted a b o u t 
a d v a n c e s in ident i fy ing the genet ic causes of certain diseases, b u t we 
should not m o v e f r o m this style of e x p l a n a t i o n to the resolut ion of 
behaviora l variat ion in o u r g e n e r a l p o p u l a t i o n . 

Of all the baleful false d ichotomies that stymie o u r u n d e r s t a n d -
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ing o f the world 's c o m p l e x i t y , n a t u r e vs. n u r t u r e must r a n k a m o n g 
the t o p two or three (a p h o n y division only e n h a n c e d by the e u 
p h o n y of these names) . I don ' t think that any s m o k e screen infuri
ates me m o r e than the biodeterminist 's f r e q u e n t claim " B u t we a r e 
the sophist icated o n e s ; o u r o p p o n e n t s are p u r e environmental is ts , 
s u p p o r t e r s o f n u r t u r e a l o n e ; we r e c o g n i z e that behaviors arise by 
an interact ion of n a t u r e a n d n u r t u r e . " May I then e m p h a s i z e again , 
as the text of The Mismeasure of Man d o e s t h r o u g h o u t , that all parties 
to the d e b a t e , i n d e e d all p e o p l e of g o o d will a n d d e c e n t i n f o r m a t i o n , 
s u p p o r t the utterly uncontrovers ia l s tatement that h u m a n f o r m a n d 
b e h a v i o r arise f r o m c o m p l e x m i x t u r e s o f genetic a n d e n v i r o n m e n 
tal inf luences. 

E r r o r s o f reduct ionism a n d b i o d e t e r m i n i s m take o v e r in such 
silly statements as " Inte l l igence is 60 p e r c e n t genetic a n d 40 p e r c e n t 
e n v i r o n m e n t a l . " A 60 p e r c e n t (or whatever) "heritabil i ty" for intelli
g e n c e m e a n s no such th ing . We shall not get this issue straight until 
we real ize that the " interact ionism" we all accept does not p e r m i t 
such statements as " T r a i t x is 29 p e r c e n t e n v i r o n m e n t a l a n d 71 
p e r c e n t genet ic . " W h e n causative factors (more than two, by the 
way) interact so c o m p l e x l y , a n d t h r o u g h o u t g r o w t h , to p r o d u c e an 
intricate a d u l t b e i n g , we c a n n o t , in pr inciple , parse that being 's be
hav ior into quanti tat ive p e r c e n t a g e s o f r e m o t e root causes. T h e 
a d u l t b e i n g is an e m e r g e n t entity w h o must be u n d e r s t o o d at his 
o w n level a n d in his o w n totality. T h e truly salient issues are mallea
bility a n d flexibility, n o t fal lacious p a r s i n g by p e r c e n t a g e s . A trait 
may be 90 p e r c e n t heritable , yet entirely malleable. A twenty-dol lar 
pair of eyeglasses f r o m the local p h a r m a c y may fully c o r r e c t a defect 
of vision that is 100 p e r c e n t heritable . A "60 p e r c e n t " b iodeterminist 
is not a subtle interactionist , b u t a determinis t on the "little bit p r e g 
n a n t " m o d e l . 

T h u s , for e x a m p l e , Mr . M u r r a y , i n h i g h d u d g e o n a b o u t m y 
review of The Bell Curve ( repr inted h e r e as the first essay in the 
c o n c l u d i n g section), writes in the Wall Street Journal ( D e c e m b e r 2, 
1994), e x c o r i a t i n g my s u p p o s e d unfairness to h i m : 

Gould goes on to say that "Herrnstein and Murray violate fairness by con
verting a complex case that can yield only agnosticism into a biased brief for 
permanent and heritable differences." Now compare Mr. Gould's words 
with what Richard Herrnstein and I wrote in the crucial paragraph summa
rizing our views on genes and race: "If the reader is now convinced that 
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either the genetic or environmental explanations have won out to the exclu
sion of the other, we have not done a sufficiently good job of presenting 
one side or the other. It seems highly likely to us that both genes and the 
environment have something to do with racial differences. What might the 
mix be?" 

D o n ' t y o u get it yet , M r . M u r r a y ? I did not state that y o u attr ibute 
all d i f f e r e n c e to g e n e t i c s — n o person with an iota of k n o w l e d g e 
w o u l d say such a foolish thing. My q u o t e d l ine does not so c h a r g e 
y o u ; my sentence states accurately that y o u advocate " p e r m a n e n t 
a n d heritable d i f f e r e n c e s " — n o t that y o u attr ibute all disparity to 
genetics . Y o u r o w n d e f e n s e shows that y o u don ' t g r a s p the major 
point . Y o u r s tatement still portrays the issue as a battle of two sides, 
with exclusive victory potential ly available to o n e . No o n e bel ieves 
such a th ing; e v e r y o n e accepts interaction. Y o u t h e n portray y o u r 
self as a brave apostle of m o d e r n i t y a n d scholarly caut ion for p r o 
c la iming it " h i g h l y likely . . . that both g e n e s a n d the e n v i r o n m e n t 
have s o m e t h i n g to do with racial d i f f e r e n c e s . " Y o u have only stated 
a truism entirely outs ide the real issue. W h e n y o u m a k e the p r o p e r 
distinction b e t w e e n heritability a n d f lex ib i l i ty o f behaviora l e x p r e s 
sion, then we m i g h t have a real d e b a t e b e y o n d the rhetoric of 
p h r a s i n g . 

I shall not p u r s u e my crit ique o f The Bell Curve h e r e , for I present 
this e f for t in the first two essays of the c o n c l u d i n g section. I only 
wish to state that I d e c i d e d to p r o d u c e this revised version of The 
Mismeasure of Man as a r e s p o n s e to this latest cyclic e p i s o d e of b iode-
terminism. It m i g h t seem o d d that a b o o k written fifteen years a g o 
c o u l d serve as a rebuttal to a mani festo issued in 1 9 9 4 — m o r e than 
o d d , in fact, since o u r basic not ions of causality may be thereby 
inverted! A n d yet, as I r e r e a d The Mismeasure of Man, and m a d e so 
few c h a n g e s b e y o n d c o r r e c t i n g t y p o g r a p h i c a l e r r o r s a n d excis ing 
the few r e f e r e n c e s entirely topical to 1 9 8 1 , 1 real ized that my fifteen 
y e a r old b o o k is wri t ten as a rebuttal to The Bell Curve. (Lest this 
s tatement s e e m absurdly anachronist ic , I hasten to point o u t that 
Herrnste in ' s 1 9 7 1 Atlantic Monthly article, a point by point e p i t o m e 
of The Bell Curve, d id f o r m an i m p o r t a n t part of the context for The 
Mismeasure of Man.) B u t my claim is not absurdly anachronist ic f o r 
a n o t h e r m o r e i m p o r t a n t reason. The Bell Curve presents n o t h i n g 
n e w . T h i s e i g h t h u n d r e d p a g e mani festo is little m o r e than a l o n g 
b r i e f for the hard- l ine version of S p e a r m a n ' s g—the theory of intel-
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l igence as a unitary , r a n k a b l e , genetical ly based, a n d minimal ly al
terable th ing in the h e a d . The Mismeasure of Man is a logical, 
empir ica l , a n d historical a r g u m e n t against this very theory of intelli
g e n c e . Of c o u r s e I c o u l d not k n o w the specifics of what the f u t u r e 
w o u l d br ing . B u t j u s t as D a r w i n i s m can p r o v i d e as g o o d an a r g u 
m e n t against f u t u r e episodes of creat ionism as against the antievolu-
tionists of Darwin 's o w n day, I trust that a c o g e n t refutat ion of a 
b a n k r u p t theory will h o l d , with all its meri t intact, i f s o m e o n e tries 
to float a d e a d issue with no new s u p p o r t at some f u t u r e m o m e n t . 
T i m e , by itself, holds no a l c h e m y to i m p r o v e a case. I f g o o d a r g u 
m e n t s c a n n o t t ranscend t ime, then we m i g h t as well throw out o u r li
braries . 

Reasons, history and revision ofThe Mismeasure of Man 

i. Reasons 

My original reasons for wr i t ing The Mismeasure of Man m i x e d the 
personal with the profess ional . I confess , f irst of all, to s t rong feel
ings on this part icular issue. I g r e w up in a family with a tradit ion of 
part ic ipat ion in c a m p a i g n s for social just ice , and I was active, as a 
s tudent , in the civil r ights m o v e m e n t at a t ime of g r e a t e x c i t e m e n t 
a n d success in the early 1960s. 

Scholars are of ten wary of c i t ing such c o m m i t m e n t s , for, in the 
s tereotype, an ice-cold impartial i ty acts as the sine qua non of p r o p e r 
a n d dispassionate objectivity. I r e g a r d this a r g u m e n t as o n e of the 
most fal lacious, e v e n h a r m f u l , claims c o m m o n l y m a d e in my profes
sion. Impartial i ty (even if desirable) is unatta inable by h u m a n beings 
with inevitable b a c k g r o u n d s , n e e d s , beliefs, a n d desires. It is d a n 
g e r o u s for a scholar e v e n to i m a g i n e that he m i g h t attain c o m p l e t e 
neutral ity, f o r then o n e stops b e i n g vigilant a b o u t personal pre fer
ences a n d their i n f l u e n c e s — a n d then o n e truly falls victim to the 
dictates o f pre judice . 

Objectivity must be operat ional ly de f ined as fair t r e a t m e n t of 
data , not absence o f p r e f e r e n c e . M o r e o v e r , o n e n e e d s t o u n d e r 
stand a n d a c k n o w l e d g e inevitable p r e f e r e n c e s in o r d e r to k n o w 
their i n f l u e n c e — s o that fair t r e a t m e n t o f data a n d a r g u m e n t s can 
be attained! No concei t c o u l d be worse than a bel ief in one 's o w n 
intrinsic objectivity, no prescr ipt ion m o r e suited to the e x p o s u r e of 
fools. (Phony psychics like U r i Ge l ler h a v e h a d part icular success 
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in b a m b o o z l i n g scientists with o r d i n a r y stage magic , because only 
scientists a r e a r r o g a n t e n o u g h to think that they always observe with 
r i g o r o u s a n d objective scrutiny, a n d t h e r e f o r e c o u l d n e v e r be so 
f o o l e d — w h i l e o r d i n a r y mortals k n o w perfect ly well that g o o d per
f o r m e r s can always f ind a way to trick people . ) T h e best f o r m of 
objectivity lies in explicit ly ident i fy ing p r e f e r e n c e s so that their in
f luence can b e r e c o g n i z e d a n d c o u n t e r m a n d e d . ( W e d e n y o u r pref
e r e n c e s all the t ime in a c k n o w l e d g i n g nature 's factuality. I really do 
hate the fact of personal d e a t h , but will not base my biological views 
on such distaste. Less facetiously, I really do p r e f e r the k i n d e r La-
marckian m o d e of evolut ion to what D a r w i n called the miserable, 
low, b u n g l i n g , a n d inefficient ways o f his o w n natural s e l e c t i o n — 
b u t n a t u r e doesn ' t g ive a d a m n a b o u t my p r e f e r e n c e s , a n d w o r k s in 
Darwin 's m o d e , a n d I t h e r e f o r e chose to d e v o t e my professional life 
to this study.) 

We must identify p r e f e r e n c e s in o r d e r to constrain their influ
e n c e o n o u r w o r k , b u t w e d o not g o astray w h e n w e use such p r e f e r 
ences to d e c i d e what subjects we wish to p u r s u e . Li fe is short , a n d 
potential studies infinite. We have a m u c h better c h a n c e of a c c o m p 
l ishing s o m e t h i n g significant w h e n we follow o u r passionate inter
ests a n d w o r k i n areas o f d e e p e s t personal m e a n i n g . O f c o u r s e such 
a strategy increases d a n g e r s of pre judice , but the gain in dedicat ion 
can o v e r b a l a n c e any such worry , especially i f we r e m a i n equal ly 
c o m m i t t e d to the o v e r a r c h i n g g e n e r a l goal o f fairness, and f ierce ly 
c o m m i t t e d to constant vigi lance a n d scrutiny of o u r personal biases. 

( I have no des ire to give Mr . M u r r a y a m m u n i t i o n for f u t u r e 
e n c o u n t e r s , b u t I have never b e e n able to u n d e r s t a n d why he insists 
on p r o m u l g a t i n g the d i s i n g e n u o u s a r g u m e n t that he has no per
sonal stake or p r e f e r e n c e in the subject of The Bell Curve, but only 
took up his study f r o m disinterested personal c u r i o s i t y — t h e claim 
that disabled h i m in o u r debate at H a r v a r d , for he so lost credibility 
thereby. A f t e r all, his o v e r t r e c o r d on o n e political side is far 
s t r o n g e r than my o w n on the o ther . He has b e e n e m p l o y e d by right-
w i n g think tanks for years , a n d they don ' t h ire f laming liberals. He 
w r o t e the b o o k , Common Ground, that b e c a m e Reagan 's bible as m u c h 
as Michael H a r r i n g t o n ' s Other America m i g h t have inf luenced K e n 
n e d y D e m o c r a t s . If I w e r e he , I w o u l d say s o m e t h i n g like: " L o o k , 
I'm a political conservat ive , a n d I'm p r o u d of it. I k n o w that the 
a r g u m e n t of The Bell Curve m e s h e s well with my politics. I recog-
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nized this f r o m the b e g i n n i n g . In fact, this recogni t ion led me to be 
especial ly vigi lant a n d care fu l w h e n I analyzed the data of my b o o k . 
B u t I r e m a i n capable of b e i n g fair with data a n d logical in a r g u m e n t , 
a n d I bel ieve that the available i n f o r m a t i o n supports my view. B e 
sides, I am not a conservat ive for capric ious reasons. I bel ieve that 
the w o r l d d o e s w o r k in the m a n n e r o f the bell c u r v e , a n d that my 
political views r e p r e s e n t the best way to constitute g o v e r n m e n t s in 
the l ight of these realit ies." N o w this a r g u m e n t I c o u l d respect , 
whi le r e g a r d i n g both its premises a n d s u p p o r t i n g data as false a n d 
mis interpreted . ) I w r o t e The Mismeasure of Man b e c a u s e I h a v e a 
d i f f e r e n t political vision, a n d because I also bel ieve (or I w o u l d not 
maintain the ideal) that p e o p l e are evolut ionari ly const i tuted in a 
way that m a k e s this vision a t t a i n a b l e — n o t inevitable, L o r d only 
k n o w s , but attainable with s truggle . 

I t h e r e f o r e s tudied this subject with passion. I h a d part ic ipated 
in the l u n c h c o u n t e r sit-in phase of the civil r ights m o v e m e n t . I h a d 
a t t e n d e d A n t i o c h C o l l e g e in southwestern O h i o , near Cincinnat i 
a n d the K e n t u c k y state l i n e — t h e r e f o r e " b o r d e r " c o u n t r y , a n d still 
largely s e g r e g a t e d in the 1950s. T h e r e I h a d taken part in m a n y 
actions to integrate b o w l i n g alleys a n d skating rinks (previously with 
" w h i t e " a n d " N e g r o " nights) , m o v i e theaters (previously blacks in 
the balcony a n d whites downstairs) , restaurants , a n d , in part icular , 
a Y e l l o w S p r i n g s b a r b e r s h o p r u n by a s tubborn m a n ( w h o m I c a m e 
to respect in an o d d way) n a m e d G e g n e r ( m e a n i n g " a d v e r s a r y " in 
G e r m a n a n d t h e r e f o r e c o n t r i b u t i n g t o the symbolic value) w h o 
s w o r e that he couldn ' t cut a black man's hair because he didn' t k n o w 
h o w . (I f irst m e t Phil D o n a h u e w h e n he c o v e r e d this story as a 
c u b r e p o r t e r for the Dayton Daily News.) I spent a g o o d part of an 
u n d e r g r a d u a t e y e a r in E n g l a n d , effectively r u n n i n g an extensive 
a n d successful c a m p a i g n with a n o t h e r A m e r i c a n ( t h o u g h w e 
c o u l d n ' t be public s p o k e s p e o p l e , g iven o u r " w r o n g " accents) to inte
grate the largest d a n c e hall in Bri ta in, the M e c c a L o c a r n o b a l l r o o m 
in B r a d f o r d . I h a d j o y s a n d sadnesses, successes a n d defeats . I felt 
c r u s h e d w h e n , in a w a v e of u n d e r s t a n d a b l e t h o u g h lamentable nar
rowness , the black leaders o f the S t u d e n t N o n - V i o l e n t C o o r d i n a t i n g 
C o m m i t t e e d e c i d e d to r e m o v e whites f r o m the organizat ion . 

Al l my g r a n d p a r e n t s w e r e i m m i g r a n t s to A m e r i c a , a n d in the 
g r o u p o f Eastern E u r o p e a n J e w s w h o m G o d d a r d a n d c o m p a n y 
w o u l d have so severely restricted. I d e d i c a t e d The Mismeasure of Man 
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to my m a t e r n a l H u n g a r i a n g r a n d p a r e n t s (the only o n e s I k n e w 
well), b o t h bril l iant p e o p l e with no access to m u c h f o r m a l e d u c a t i o n . 
M y g r a n d m o t h e r c o u l d speak f o u r l a n g u a g e s fluently, but c o u l d 
only write h e r a d o p t e d Engl ish phonetical ly . My father b e c a m e a 
leftist, a l o n g with so m a n y o t h e r idealists, d u r i n g u p h e a v a l s of the 
d e p r e s s i o n , the Spanish Civil W a r , a n d the g r o w t h o f nazism a n d 
fascism. He r e m a i n e d politically active until p o o r health p r e c l u d e d 
f u r t h e r stress, a n d politically c o m m i t t e d thereafter . I shall a lways 
be gratif ied to the point of tears that, a l t h o u g h he n e v e r saw The 
Mismeasure of Man in final f o r m , he lived j u s t l o n g e n o u g h to r e a d 
the gal ley p r o o f s a n d k n o w (shades, I recognize , o f A l j o l s o n s i n g i n g 
Kol N i d r e as his d y i n g father l istened) that his scholar son h a d not 
f o r g o t t e n his roots . 

S o m e r e a d e r s may r e g a r d this confessional as a sure sign of too 
m u c h fee l ing to write a p r o p e r w o r k in nonfict ion. B u t I am wil l ing 
to bet that passion m u s t be the central i n g r e d i e n t n e e d e d to lift 
such b o o k s a b o v e the o r d i n a r y , a n d that most w o r k s o f nonfict ion 
r e g a r d e d by o u r c u l t u r e as classical or e n d u r i n g are c e n t e r e d in 
their author ' s d e e p beliefs. I t h e r e f o r e suspect that most of my col
l e a g u e s in this enterpr ise c o u l d tell similar stories of a u t o b i o g r a p h i c 
passion. I w o u l d also a d d that, for all my convict ions a b o u t social 

jus t ice , I feel e v e n m o r e passionate a b o u t a closer bel ief central to 
my personal life a n d activities: my m e m b e r s h i p in the "ancient a n d 
universal c o m p a n y of scholars" (to cite the w o n d e r f u l l y archaic line 
used by H a r v a r d ' s p r e s i d e n t in c o n f e r r i n g Ph.D. 's at o u r a n n u a l 
c o m m e n c e m e n t ) . T h i s tradit ion represents , a l o n g with h u m a n 
k indness , the greatest , most noble , a n d most e n d u r i n g f e a t u r e o n 
the b r i g h t side of a m i x e d p a n o p l y de f in ing what we call " h u m a n 
n a t u r e . " Since I am better at scholarship than at k indness , I n e e d to 
cast my fealty with humani ty ' s g o o d n e s s in this s p h e r e . May I e n d 
up n e x t to J u d a s Iscariot, B r u t u s , a n d Cassius in the devil 's m o u t h 
at the center of hell i f I e v e r fail to present my most honest assess
m e n t a n d best j u d g m e n t o f e v i d e n c e for empir ica l truth. 

My profess ional reason for wri t ing The Mismeasure of Man was 
also, in large part , personal . T h e saddest parochial ism in academic 
l i f e — t h e d e p r e s s i n g contrary to the ideals I m e n t i o n e d in the last 
p a r a g r a p h — l i e s in the petty s n i p i n g that smal l -minded m e m b e r s of 
o n e profess ion unleash w h e n s o m e o n e credent ia led i n a n o t h e r 
w o r l d d a r e s to say a n y t h i n g a b o u t activities in the sniper's par ish. 
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T h u s has i t a lways b e e n , a n d thus do we di lute b o t h the small plea
sures a n d f ierce j o y s o f scholarship. S o m e scientists g r i p e d a t G o e t h e 
b e c a u s e a " p o e t " s h o u l d not write a b o u t empir ica l n a t u r e ( G o e t h e 
did interest ing a n d e n d u r i n g w o r k in m i n e r a l o g y a n d botany; h a p 
pily, each sniper tends to be p a r r i e d by better scientists with g e n e r o s 
ity o f spirit, a n d G o e t h e n u m b e r e d m a n y biologists, especial ly 
Et ienne G e o f f r o y Saint-Hilaire , a m o n g his s u p p o r t e r s ) . O t h e r s 
g r o u s e d w h e n Einstein o r P a u l i n g e x p o s e d their h u m a n i t y a n d 
w r o t e a b o u t peace . 

T h e most c o m m o n , n a r r o w - m i n d e d c o m p l a i n t a b o u t The Mis
measure of Man goes : G o u l d is a paleontologist , not a psychologist ; 
he can't k n o w the subject a n d his b o o k must be bullshit. I want to 
o f f e r two specific rebuttals o f this nonsense , b u t w o u l d f i rs t r e m i n d 
my co l leagues that we all m i g h t c o n s i d e r g iv ing m o r e than lip service 
to the ideal of j u d g i n g a w o r k by its content , not the a u t h o r ' s n a m e 
o r rank. 

F o r my f irst specific rebuttal , h o w e v e r , I do w a n t to pull rank. 
T r u e , I am not a psychologist a n d I k n o w little a b o u t the technicali
ties of item selection in mental testing or the social use of results in 
c o n t e m p o r a r y A m e r i c a . H e n c e , I careful ly said n o t h i n g a b o u t these 
subjects (and w o u l d not h a v e writ ten the b o o k i f I h a d j u d g e d mas
tery of such material as essential f o r my intentions). My b o o k , by the 
way, has b e e n c o m m o n l y p o r t r a y e d , e v e n (to my c h a g r i n ) of ten 
pra ised, as a g e n e r a l attack u p o n mental testing. The Mismeasure of 
Man is no such thing, a n d I have an agnostic att i tude (born largely 
o f i g n o r a n c e ) t o w a r d menta l test ing in g e n e r a l . I f my critics d o u b t 
this, a n d r e a d these lines as a s m o k e screen, j u s t c o n s i d e r my ex
pressed o p i n i o n a b o u t Binet 's or ig inal I Q t e s t — s t r o n g l y a n d e n 
tirely positive (for B i n e t rejected the heredi tar ian interpretat ion , 
a n d only w a n t e d to use the test as a device to identify c h i l d r e n in 
n e e d of special h e l p ; a n d for this h u m a n e goal , I h a v e n o t h i n g but 
praise) . The Mismeasure of Man is a crit ique of a specific t h e o r y of 
intel l igence o f ten s u p p o r t e d by particular interpretat ion of a certain 
style of mental testing: the theory of unitary, genetical ly based, u n 
c h a n g e a b l e intel l igence. 

T h e subject that I d i d c h o o s e for The Mismeasure of Man r e p r e 
sents a centra l area of my profess ional e x p e r t i s e — i n fact, I w o u l d 
go f u r t h e r a n d say (now t u r n i n g to my a r r o g a n t m o d e ) that I have 
u n d e r s t o o d this area better than most profess ional psychologists 
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w h o h a v e writ ten on the history o f mental testing, because they do 
not have expert i se in this vital subject, a n d I d o . I am an evolut ionary 
biologist by tra ining. Var ia t ion is the focal subject of evo lut ionary 
biology. In D a r w i n i a n theory , evolut ion occurs (to p u t the point 
technically f o r a m o m e n t ) by the c o n v e r s i o n of variation within p o p 
ulations into d i f f e r e n c e s b e t w e e n populat ions . T h a t is (and now 
m o r e simply), individuals di f fer , a n d s o m e of this variat ion has a 
genet ic basis. N a t u r a l selection w o r k s by dif ferential ly p r e s e r v i n g 
the variat ion that c o n f e r s better adaptat ion in c h a n g i n g local envi
r o n m e n t s . As a car icature , f o r e x a m p l e , hair ier e lephants will do 
bet ter as ice sheets a d v a n c e o v e r Siberia, a n d woolly m a m m o t h s will 
eventual ly evo lve as selection, act ing statistically a n d not absolutely, 
preserves m o r e hirsute e lephants g e n e r a t i o n after g e n e r a t i o n . In 
o t h e r w o r d s , variat ion within a p o p u l a t i o n (some e lephants hair ier 
than others a t any m o m e n t ) b e c o m e s c o n v e r t e d into d i f ferences 
t h r o u g h t ime (woolly m a m m o t h s as descendant s o f e lephants with 
o r d i n a r y a m o u n t s o f hair) . 

N o w c o n s i d e r the subjects of this mix : genetical ly based variat ion 
within populat ions , a n d d e v e l o p m e n t o f d i f ferences b e t w e e n p o p u 
l a t i o n s — a n d w h a t do y o u have? Voila: the subject of the The Mismea
sure of Man. My b o o k is a b o u t the m e a s u r e m e n t of s u p p o s e d l y 
genetical ly based variat ion in intel l igence a m o n g m e m b e r s of a p o p 
ulat ion (the a im of IQ testers assessing all the kids in a c lassroom, or 
o f n i n e t e e n t h - c e n t u r y craniometr ic ians m e a s u r i n g the h e a d s o f all 
the w o r k e r s in a factory, or w e i g h i n g the brains of their d e a d aca
d e m i c col leagues) . My b o o k is also a b o u t the putat ive reasons for 
m e a s u r e d d i f f e r e n c e s b e t w e e n g r o u p s (racial in white vs. black, or 
class-based in rich vs. p o o r , for e x a m p l e ) . If I k n o w the technical 
basis of any subject, I u n d e r s t a n d this material best (and m a n y psy
chologists don ' t because they h a v e not h a d tra ining in a profess ion 
like e v o l u t i o n a r y bio logy that r e g a r d s the m e a s u r e m e n t of geneti
cally based variat ion as central to its being) . 

F o r my second specific rebuttal , I e n t e r e d p a l e o n t o l o g y in the 
mid 1960s, at an interest ing t ime in the profession's history, w h e n 
tradit ions o f subjective a n d idiosyncratic descr ipt ion w e r e b e g i n 
n i n g to yield to calls for m o r e quantitat ive, genera l i zed , and theoret
ically based a p p r o a c h e s to fossil o r g a n i s m s . (I a m , by the way, no 
l o n g e r so b e g u i l e d by the lure of quantif ication, b u t I was so t ra ined 
a n d was o n c e a t rue bel iever.) W e y o u n g T u r k s o f this m o v e m e n t 
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all d e v e l o p e d exper t i se in two areas , then most unfamil iar (if not 
a n a t h e m a ) to pract ic ing paleontologists : statistics a n d c o m p u t e r s . 

I was t h e r e f o r e t ra ined in the statistical analysis of genetical ly 
based variat ion within a n d b e t w e e n p o p u l a t i o n s — a g a i n , the key 
subject of The Mismeasure of Man (for Homo sapiens is a variable bio
logical species, no d i f f e r e n t in this r e g a r d f r o m all the o t h e r o r g a n 
isms I h a d studied) . I think, in o t h e r w o r d s , that I a p p r o a c h e d the 
m i s m e a s u r e o f m a n with requisite and u n c o n v e n t i o n a l expert i se 
f r o m an a p p r o p r i a t e profess ion that has not of ten e n o u g h p r o 
m o t e d its special say a b o u t a subject so close to its center . 

In wri t ing n u m e r o u s essays on the lives of scientists, I have 
f o u n d that b o o k s on g e n e r a l topics or full systems usually or ig inate 
in tiny puzz les or little t r o u b l i n g issues, not usually f r o m an abstract 
or o v e r a r c h i n g desire to k n o w the n a t u r e of totality. T h u s , the sev
e n t e e n t h - c e n t u r y scriptural geologist T h o m a s B u r n e t built up to a 
g e n e r a l t h e o r y o f the e a r t h because he w a n t e d to k n o w the source 
o f w a t e r for N o a h ' s f lood. T h e e i g h t e e n t h - c e n t u r y geologist J a m e s 
H u t t o n d e v e l o p e d an equal ly c o m p r e h e n s i v e system f r o m an initial 
n i g g l i n g p a r a d o x : i f G o d m a d e soil for h u m a n a g r i c u l t u r e , but soil 
der ives f r o m erosion of rocks; a n d i f the eros ion of rocks will ulti
mately destroy the land a n d p u t the ent ire earth u n d e r water , then 
how could G o d c h o o s e a m e a n s of o u r eventual destruct ion as a 
m e t h o d for m a k i n g the soil that sustains us? ( H u t t o n a n s w e r e d by 
i n f e r r i n g the existence of internal forces that raise m o u n t a i n s f r o m 
the d e e p , thus d e v e l o p i n g a cyclical theory of eros ion a n d r e p a i r — 
an ancient w o r l d with no vest ige of a b e g i n n i n g , or p r o s p e c t of 
an end.) 

The Mismeasure of Man also b e g a n with a tiny insight that s t u n n e d 
me with a frisson o f recogni t ion . O u r y o u n g T u r k g e n e r a t i o n o f 
paleontologists l inked statistics a n d c o m p u t e r s by l e a r n i n g the tech
n i q u e of mult ivariate ana lys i s—that is, the s imul taneous statistical 
cons iderat ion o f re lat ionships a m o n g m a n y m e a s u r e d propert ies o f 
o r g a n i s m s ( length o f b o n e s , p e r h a p s , for fossil species, p e r f o r m a n c e 
on n u m e r o u s mental tests for h u m a n s in the m i s m e a s u r e o f m a n ) . 
T h e s e techniques are n o t all conceptual ly difficult; m a n y h a d b e e n 
part ly d e v e l o p e d or envis ioned earl ier in the century . B u t practical 
utility requires i m m e n s e l y l o n g c o m p u t a t i o n s that only b e c a m e pos
sible with the d e v e l o p m e n t of c o m p u t e r s . 

I was trained pr imari ly in the g r a n d d a d d y of mult ivariate tech-
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niques (still v igorous ly in v o g u e a n d e m i n e n t l y useful) : factor analy
sis. I h a d l e a r n e d this p r o c e d u r e as an abstract mathematica l theory 
a n d h a d a p p l i e d factor analysis to the study of g r o w t h a n d evolut ion 
in var ious fossil o r g a n i s m s (for e x a m p l e , my P h . D . thesis, publ ished 
in 1969, on B e r m u d i a n land snails; a n d o n e o f my f i rs t p a p e r s , 
publ ished in 1 9 6 7 , on g r o w t h a n d f o r m in pelycosaurian r e p t i l e s — 
those pecul iar creatures with sails on their backs, a lways inc luded in 
sets of plastic d i n o s a u r s , but really ancestors of m a m m a l s a n d not 
d i n o s a u r s at all). 

Factor analysis al lows o n e to f ind c o m m o n axes inf luencing sets 
o f i n d e p e n d e n t l y m e a s u r e d variables. F o r e x a m p l e , as an animal 
g r o w s , most b o n e s get l o n g e r — s o g e n e r a l increase in size acts as a 
c o m m o n factor b e h i n d the positive correlat ions m e a s u r e d for the 
l e n g t h of b o n e s in a series of o r g a n i s m s v a r y i n g f r o m small to large 
within a species. T h i s e x a m p l e is trivial. In a m o r e c o m p l e x case, 
subject to n u m e r o u s interpretat ions , we genera l ly m e a s u r e positive 
correlat ions a m o n g menta l tests g iven to the same p e r s o n — t h a t is, 
in g e n e r a l a n d with m a n y except ions , p e o p l e w h o do well on o n e 
k ind of test tend to do well on others . Factor analysis m i g h t detect a 
g e n e r a l axis that can, in a mathematica l sense, c a p t u r e a c o m m o n 
e l e m e n t in this j o i n t variat ion a m o n g tests. 

I h a d spent a y e a r l e a r n i n g the intricacies of factor analysis. I 
was then historically naive , a n d n e v e r d r e a m e d that such a valuable 
abstraction, which I h a d appl ied only to fossils with minimal political 
i m p o r t , m i g h t h a v e arisen in a social c o n t e x t to tout a part icular 
t h e o r y o f m e n t a l f u n c t i o n i n g with definite political m e a n i n g . T h e n 
o n e day I was r e a d i n g , quite aimlessly a n d only f o r leisure, an article 
a b o u t the history of mental testing, a n d I real ized that S p e a r m a n ' s 
g—the central c laim of the unitary theory of intel l igence, a n d the 
only justif ication that such a not ion has e v e r h a d (The Bell Curve is 
f u n d a m e n t a l l y a l o n g d e f e n s e of g, explicit ly so s t a t e d ) — w a s noth
i n g m o r e than the f irst pr incipal c o m p o n e n t of a factor analysis of 
menta l tests. M o r e o v e r , I l e a r n e d that S p e a r m a n h a d invented the 
technique of factor analysis specifically to study the u n d e r l y i n g basis 
of positive corre lat ion a m o n g tests. I also k n e w that pr incipal c o m 
p o n e n t s of factor analyses are mathemat ica l abstractions, not e m p i r 
ical r e a l i t i e s — a n d that every matr ix subject to factor analysis can be 
r e p r e s e n t e d j u s t as well by o t h e r c o m p o n e n t s with d i f ferent m e a n 
ings, d e p e n d i n g on the style of factor analysis appl ied in a part icular 
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case. S ince the c h o s e n style is largely a matter of researcher 's p r e f e r 
e n c e , o n e c a n n o t c laim that pr incipal c o m p o n e n t s have empir ica l 
reality (unless the a r g u m e n t can be b a c k e d up with h a r d data o f 
a n o t h e r sort; the mathemat ica l e v i d e n c e a lone will n e v e r suffice, 
because we can always g e n e r a t e alternative axes with entirely di f fer
ent m e a n i n g s ) . 

T h e r e can only be a few such m o m e n t s — t h e e u r e k a s , the scales 
d r o p p i n g f r o m the e y e s — i n a scholar's life. My prec ious abstraction, 
the technique p o w e r i n g my o w n research at the t ime, h a d not b e e n 
d e v e l o p e d to analyze fossils, or to p u r s u e the ideal ized p leasure 
of mathemat ics . S p e a r m a n h a d invented factor analysis to p u s h a 
certain interpretat ion o f mental t e s t s — o n e that has p l a g u e d o u r 
c e n t u r y with its b iodeterminis t implications. (I am conf ident a b o u t 
the o r d e r o f causality because S p e a r m a n h a d b e e n d e f e n d i n g the 
t h e o r y o f unitary inte l l igence for years with o t h e r nonmult ivar ia te 
techniques b e f o r e h e i n v e n t e d factor analysis. T h u s w e k n o w that 
he d e v e l o p e d factor analysis to s u p p o r t the t h e o r y — a n d that the 
theory did not arise subsequent ly f r o m t h o u g h t s inspired by the first 
results of factor analysis.) A frisson of m i x e d fascination a n d a bit 
o f a n g e r passed u p a n d d o w n m y spine, a s m u c h o f m y p r e v i o u s 
idealization of science col lapsed (ultimately to be r e p l a c e d by a far 
m o r e h u m a n e a n d sensible view). Factor analysis h a d b e e n invented 
for a social use c o n t r a r y to my beliefs and values. 

I felt personal ly o f f e n d e d , a n d this book, t h o u g h not writ ten 
until s o m e ten years later, ult imately arose f r o m this insight a n d 
fee l ing of violation. I felt c o m p e l l e d to write The Mismeasure of Man. 
My favori te research tool h a d arisen for an alien social use. F u r t h e r 
m o r e , a n d i n a n o t h e r i rony, the h a r m f u l heredi tar ian vers ion o f I Q 
h a d not d e v e l o p e d in E u r o p e , w h e r e Binet h a d invented the test for 
b e n e v o l e n t p u r p o s e s , but i n m y o w n country o f A m e r i c a , h o n o r e d 
for egal i tar ian tradit ions. I am a patriot at heart . I h a d to write the 
b o o k to m a k e correct ion a n d ask for u n d e r s t a n d i n g . 

2. History and revision 

I publ ished The Mismeasure of Man in 1981; the b o o k has certainly 
h a d an active a n d fascinat ing history ever since. I was p r o u d w h e n 
Mismeasure w o n the Nat ional B o o k Critics Circ le a w a r d in nonfic-
tion, for this pr ize is the professional 's accolade, g iven by those w h o 
d o the rev iewing. T h e reviews themselves fo l lowed a n interest ing 
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p a t t e r n — u n i f o r m l y w a r m in the serious p o p u l a r press, predictably 
var ious in technical j o u r n a l s of p s y c h o l o g y a n d the social sciences. 
Most of the l e a d i n g mental testers in the heredi tar ian tradition 
wrote major reviews, a n d o n e m i g h t well guess their thrust. A r t h u r 
J e n s e n , for e x a m p l e , d id not like the book. B u t most o t h e r profes
sional psychologists w r o t e with praise, o f ten c o p i o u s a n d unst int ing. 

T h e n a d i r certainly arr ived (with a bit of h u m o r in the absurdity) 
in the Fall 1983 issue of an archconservat ive j o u r n a l , The Public 
Interest, w h e n my dyspepsic c o l l e a g u e B e r n a r d D. Davis publ ished a 
r id iculous personal attack on me a n d the b o o k u n d e r the title " N e o -
L y s e n k o i s m , I Q , a n d the Press." His thesis may be easily s u m m a 
rized: G o u l d ' s b o o k got terrific reviews in the p o p u l a r press, but all 
academic writers p a n n e d it unmerc i fu l ly . T h e r e f o r e the b o o k is 
politically mot ivated c r a p , a n d G o u l d h imsel f isn't m u c h better in 
a n y t h i n g he d o e s , i n c l u d i n g p u n c t u a t e d equi l ibr ium a n d all his evo
lut ionary ideas. 

L o v e l y stuff. I f irmly bel ieve in not a n s w e r i n g unfa ir negat ive 
reviews, for n o t h i n g can so disorient an attacker as silence. B u t 
this was a bit too m u c h , so I canvassed a m o n g fr iends. B o t h N o a m 
C h o m s k y and Sa lvador L u r i a , great scholars and humanists , said 
essentially the same th ing: n e v e r reply unless y o u r attacker has 
f loated a d e m o n s t r a b l y false a r g u m e n t , which, i f u n a n s w e r e d , m i g h t 
d e v e l o p a "life of its o w n . " I felt that Davis's diatribe fell into this 
ca tegory a n d t h e r e f o r e r e s p o n d e d in the S p r i n g 1984 issue of the 
same j o u r n a l (my only publ icat ion in j o u r n a l s of that ilk). 

As I e x p l a i n e d a n d d o c u m e n t e d , M r . Davis h a d only read a few 
reviews, probably in publicat ions that he l iked, or that had b e e n sent 
to h i m by co l leagues shar ing his political persuasions. I , thanks to 
my publ isher 's p r o d i g i o u s c l i p p i n g service, h a d all the reviews. I 
p icked o u t all twenty- four written by a c a d e m i c e x p e r t s in psychol
o g y and f o u n d f o u r t e e n positive, three m i x e d , a n d seven negat ive 
(nearly all of these by heredi tar ian mental t e s t e r s — w h a t else w o u l d 
o n e expect?) . I was part icularly pleased that Cyri l Burt ' s o ld per iodi
cal The British Journal of Mathematical and Statistical Psychology, h a d 
written o n e of the most positive accounts : " G o u l d has p e r f o r m e d a 
valuable service in e x p o s i n g the logical basis of o n e of the most 
i m p o r t a n t debates in the social sciences, a n d this b o o k should be 
r e q u i r e d r e a d i n g for s tudents a n d practi t ioners al ike." 

T h e b o o k has sold strongly e v e r since publicat ion and has n o w 
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surpassed 250,000 copies , plus translations into ten l a n g u a g e s . I 
h a v e b e e n part icularly grati f ied by the w a r m a n d c h a l l e n g i n g c o r r e 
s p o n d e n c e that has cont inual ly c o m e my way (and at least a m u s e d 
by s o m e of the hate mail , i n c l u d i n g a few threats f r o m neo-Nazis 
a n d anti-Semites) . I am particularly g lad, in retrospect , that I chose 
to write in a way that surely p r e c l u d e d m a x i m a l eclat at publ icat ion 
(as a b r e e z i e r style with m o r e r e f e r e n c e s to i m m e d i a t e issues w o u l d 
have a c c o m p l i s h e d ) , b u t that g a v e the b o o k staying p o w e r (a focus 
on f o u n d i n g a r g u m e n t s , ana lyzed by consul t ing or ig inal sources in 
their or ig inal l a n g u a g e s ) . 

The Mismeasure of Man is not easy r e a d i n g , but I i n t e n d e d the 
b o o k f o r all ser ious p e o p l e with interest in the subject. I fo l lowed 
the two cardinal rules that I use in wr i t ing my essays. First, do not 
waffle on a b o u t general i t ies (as I fear I h a v e d o n e a bit in this intro
d u c t i o n — s i n s o f m y m i d d l e a g e , n o doubt! ) . Focus o n those small , 
but fascinating, details that can p i q u e people 's interest a n d illustrate 
general i t ies far better t h a n overt a n d t e n d e n t i o u s discussion. T h i s 
strategy p r o v i d e s a bet ter b o o k for r e a d e r s , but also m a k e s the c o m 
posit ion so m u c h m o r e f u n for m e . I got to read all the or ig inal 
sources ; I h a d all the p leasure of p o k i n g into Broca 's data a n d f ind
i n g the holes a n d u n c o n s c i o u s pre judices , o f r e c o n s t r u c t i n g Yerkes ' s 
test to a r m y recruits , of h e f t i n g a skull f i l led with lead shot. H o w 
m u c h m o r e r e w a r d i n g than easy re l iance o n secondary sources , a n d 
c o p y i n g a few c o n v e n t i o n a l t h o u g h t s f r o m o t h e r c o m m e n t a t o r s . 

S e c o n d , simplify wr i t ing b y e l iminat ing j a r g o n , o f course , b u t 
d o n o t adul terate concepts ; n o c o m p r o m i s e s , n o d u m b i n g d o w n . 
Popular izat ion is part of a g r e a t humanist ic tradit ion in serious 
scholarship , not an exerc ise in d u m b i n g d o w n for p l e a s u r e or profit . 
I t h e r e f o r e d id not shy f r o m difficult, e v e n mathemat ica l material . 
S ince I've b e e n h o l d i n g back for f i f teen years , p e r m i t me a few 
p a r a g r a p h s for p u r e b r a g g i n g a n d saying what has pleased m e most 
a b o u t the book. 

T h e history o f m e n t a l testing in the twentieth c e n t u r y has t w o 
m a j o r strands: scal ing a n d r a n k i n g by mental age as r e p r e s e n t e d 
by I Q testing, a n d analysis o f corre lat ions a m o n g mental tests as 
m a n i f e s t e d in factor analysis. Effectively every p o p u l a r w o r k on 
m e n t a l test ing expla ins the IQ t h r e a d in detail a n d virtually i g n o r e s 
factor analysis. T h i s strategy is fo l lowed for an obvious a n d u n d e r 
standable reason: the IQ story i s easy to e x p l a i n a n d c o m p r e h e n d ; 
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factor analysis, a n d mult ivariate t h i n k i n g in g e n e r a l , a r e e n o r 
mously difficult for most p e o p l e a n d h a r d to express without consid
erable mathemat ics . 

B u t such c o n v e n t i o n a l works c a n n o t adequate ly present the his
tory of the h e r e d i t a r i a n theory of unitary i n t e l l i g e n c e — f o r this no
tion relies so crucial ly on both parts. We must u n d e r s t a n d w h y 
p e o p l e ever t h o u g h t that a uni l inear r a n k i n g c o u l d o r d e r p e o p l e by 
mental w o r t h — t h e I Q thread , usually well treated. B u t w e c a n n o t 
g r a s p or i n t e r p r e t the theory o f unitary intel l igence until we k n o w 
the basis for the p r i o r c laim that intel l igence can be interpreted as a 
single entity (that m i g h t then be m e a s u r e d by a single n u m b e r like 
I Q ) . T h i s rat ionale der ives f r o m factor analysis a n d its s u p p o s e d 
val idation of S p e a r m a n ' s g—the unitary t h i n g in the h e a d . B u t fac
tor analysis has usually b e e n i g n o r e d , thus p r e c l u d i n g all possibility 
o f real u n d e r s t a n d i n g . 

I resolved that I w o u l d treat factor analysis h e a d - o n — a n d I have 
n e v e r s t r u g g l e d so h a r d to r e n d e r material in a m a n n e r accessible 
to g e n e r a l r e a d e r s . I k e p t fai l ing because I c o u l d not translate the 
mathemat ics into u n d e r s t a n d a b l e prose. T h e n I f inal ly real ized, in 
o n e of those " a h a " insights, that I could use T h u r s t o n e ' s alternative 
geometr ica l representat ion of tests a n d axes as vectors (arrows) radi
at ing f r o m a c o m m o n point , ra ther than the usual a lgebraic f o r m u 
lations. T h i s a p p r o a c h solved m y p r o b l e m because most p e o p l e 
g r a s p pictures better than n u m b e r s . T h e result ing C h a p t e r 7 is by 
no m e a n s easy. It will n e v e r rank h i g h in public acclaim, but I have 
n e v e r b e e n so p r o u d of a n y t h i n g else I e v e r wrote for p o p u l a r audi
ences . I think I f o u n d the key for p r e s e n t i n g factor analysis, a n d 
o n e of the most i m p o r t a n t scientific issues of the twentieth c e n t u r y 
c a n n o t be u n d e r s t o o d w i t h o u t t reat ing this subject. N o t h i n g has 
e v e r gratif ied m e m o r e than n u m e r o u s unsolicited c o m m e n t s f r o m 
profess ional statisticians o v e r the years , t h a n k i n g me for this c h a p 
ter a n d a f f i r m i n g that I had i n d e e d s u c c e e d e d in c o n v e y i n g factor 
analysis, a n d that I h a d d o n e so accurately a n d u n d e r s t a n d a b l y . I 
am not near ly r e a d y , b u t I will eventual ly chant my Nunc dimittis 
in peace . 

O n e f i n a l a n d p e r i p h e r a l point a b o u t factor analysis and Cyr i l 
B u r t : My c h a p t e r on factor analysis bears the title " T h e Real E r r o r 
o f Cyr i l B u r t : Factor Analys is a n d the Reification o f Inte l l igence ." 
B u r t h a d b e e n c h a r g e d with o v e r t f r a u d in m a k i n g up data for his 
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studies, d o n e at the e n d of a l o n g career , on identical twins separated 
early in life a n d r e a r e d in d i f f e r e n t social c i rcumstances . Inevitably, 
I s u p p o s e , s o m e recent c o m m e n t a t o r s have tried to rehabil i tate B u r t 
a n d to cast d o u b t u p o n the c h a r g e s . I r e g a r d these attempts as w e a k 
a n d d o o m e d to fa i lure , f o r the e v i d e n c e o f Burt ' s f r a u d seems con
clusive a n d o v e r w h e l m i n g to m e . B u t I wish to e m p h a s i z e that I 
r e g a r d the subject as u n f o r t u n a t e , d ivers ionary , a n d u n i m p o r t a n t — 
a n d the title o f my c h a p t e r tr ied to e x p r e s s this view, t h o u g h p e r h a p s 
in a p u n too o p a q u e . W h a t e v e r B u r t d i d or d id not do as a pitiful 
o ld m a n (and I e n d e d up fee l ing quite sympathet ic toward h im, not 
g l o a t i n g o v e r his e x p o s u r e , b u t u n d e r s t a n d i n g the sources of his 
act ion in personal pain a n d possible mental illness), this late w o r k 
h a d no e n d u r i n g signif icance in the history of mental testing. Burt ' s 
ear l ier , d e e p , a n d h o n e s t e r r o r e m b o d i e s the fascinat ing a n d por
tentous inf luence o f his career . F o r B u r t was the most i m p o r t a n t o f 
p o s t - S p e a r m a n i a n factor analysts (he inheri ted S p e a r m a n ' s aca
d e m i c p o s t ) — a n d the key e r r o r of factor analysis lies in reification, 
or the convers ion of abstractions into putat ive real entities. Factor 
analysis in the h e r e d i t a r i a n m o d e , not later studies of twins, r e p r e 
sented Burt ' s " r e a l " e r r o r — f o r reification c o m e s f r o m the Latin for 
res, or real th ing . 

Inevitably, as for all active subjects, m u c h has c h a n g e d , some
times to my benefit a n d s o m e t i m e s to my deficit, since the b o o k f irst 
a p p e a r e d in 1 9 8 1 . B u t I have chosen to leave the m a i n text essen
tially "as is" b e c a u s e the basic f o r m of the a r g u m e n t for unitary, 
rankable , heri table , a n d largely u n c h a n g e a b l e intel l igence has never 
var ied m u c h , a n d the crit iques are similarly stable a n d devastat ing. 
As n o t e d b e f o r e , I h a v e de le ted a few r e f e r e n c e s topical to 1 9 8 1 , 
c h a n g e d a few m i n o r e r r o r s of t y p o g r a p h y a n d fact, a n d inserted a 
few footnotes to create a bit of d i a l o g u e b e t w e e n me in 1981 a n d me 
n o w . O t h e r w i s e , y o u r e a d my or ig inal b o o k in this revised edit ion. 

T h e major novelty of this revision lies in the t w o slices of bread 
that s u r r o u n d the m e a t o f my or ig inal t e x t — t h i s p r e f a t o r y state
m e n t in f ront a n d the c o n c l u d i n g section of essays at the e n d . I have 
i n c l u d e d f ive essays in two g r o u p s for this c losing slice. T h e f i rst 
g r o u p of two r e p r o d u c e s my two very d i f ferent reviews of The Bell 
Curve. T h e first a p p e a r e d in The New Yorker for N o v e m b e r 28, 1994. 
I was part icularly p leased because Mr. M u r r a y b e c a m e so apoplect ic 
a b o u t this article, a n d b e c a u s e so m a n y p e o p l e felt that I h a d p r o -
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vided a c o m p r e h e n s i v e a n d fair (if sharp) c o m m e n t a r y by cr i t iquing 
both the illogic of The Bell Curve's quadr ipar t i te g e n e r a l a r g u m e n t , 
a n d the inadequac ies o f the book's empir ica l claims (largely e x p o s e d 
by s h o w i n g h o w the a u t h o r s b u r i e d conclusively contrary data in an 
a p p e n d i x whi le ce lebrat ing their potential s u p p o r t in the main text). 
I felt grate fu l that this review was the f irst major c o m m e n t to a p p e a r 
based on a c o m p l e t e r e a d i n g a n d crit ique of the book's actual text 
(others had writ ten c o g e n t c o m m e n t a r i e s on The Bell Curve's politics, 
but h a d disc la imed on the text, p l e a d i n g inability to c o m p r e h e n d 
the mathematics!) . T h e second represents my attempts to p r o v i d e a 
m o r e phi losophical c o n t e x t for The Bell Curve's fallacy by consider
i n g its c o n s o n a n c e with o t h e r a r g u m e n t s f r o m the history of b iode-
terminism. T h i s essay, publ ished in Natural History in F e b r u a r y 
1 9 9 5 , repeats some material f r o m The Mismeasure of Man in the 
section on Binet a n d the or ig in of the IQ t e s t — b u t I left the r e d u n 
d a n c y a lone since I t h o u g h t that this d i f f e r e n t c o n t e x t for c i t ing 
B i n e t m i g h t strike r e a d e r s as interest ing. T h e f i rs t section on Gobi-
n e a u , the g r a n d d a d d y o f m o d e r n scientific racism, represents mate
rial that I probably s h o u l d have original ly p laced, b u t did not, in The 
Mismeasure of Man. 

T h e second g r o u p includes three historical essays o n key f i g u r e s 
f r o m the s e v e n t e e n t h , e i g h t e e n t h , and n i n e t e e n t h centuries respec
tively. W e f i r s t m e e t Sir T h o m a s B r o w n e a n d his seventeenth-cen
tury re futat ion of the c a n a r d "that Jews stink." B u t I va l u e d 
B r o w n e ' s a r g u m e n t pr imari ly for fo l lowing the c o g e n t f o r m that 
has o p p o s e d b i o d e t e r m i n i s m ever s i n c e — s o his old refutat ion has 
e n d u r i n g w o r t h . T h i s essay e n d s with a s u m m a r y of the startl ing 
revision that m o d e r n genet ic a n d evolut ionary data a b o u t h u m a n 
or ig ins must i m p o s e u p o n o u r notion o f races a n d their m e a n i n g . 

T h e second essay analyzes the f o u n d i n g d o c u m e n t o f m o d e r n 
racial classification, the f ivefold system devised in the late e i g h t e e n t h 
c e n t u r y by the genial ly liberal G e r m a n a n t h r o p o l o g i s t B l u m e n b a c h . 
I use this essay to show how theory and unconsc ious p r e s u p p o s i t i o n 
always inf luence o u r analysis a n d organizat ion o f p r e s u m a b l y objec
tive data. B l u m e n b a c h m e a n t well , b u t e n d e d up af f i rming racial 
h ierarchy by way of g e o m e t r y a n d aesthetics, not by any o v e r t vi-
ciousness. I f y o u e v e r w o n d e r e d why white folks are n a m e d C a u c a 
sians in h o n o r of a small r e g i o n in Russia, y o u will f ind the answer 
in this essay a n d in B l u m e n b a c h ' s definit ions. T h e last article sum-
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marizes Darwin 's s o m e t i m e s c o n v e n t i o n a l , somet imes c o u r a g e o u s 
views on racial d i f f e r e n c e s a n d e n d s with a plea for u n d e r s t a n d i n g 
historical f igures in the c o n t e x t of their o w n times, a n d not in a n a c h 
ronistic r e f e r e n c e to o u r s . 

I d id not want to e n d with stale b r e a d , a n d t h e r e f o r e s o u g h t to 
bui ld this c losing section f r o m essays not previously a n t h o l o g i z e d . 
O f the f i v e , only o n e has a p p e a r e d b e f o r e i n m y o w n c o l l e c t i o n s — 
the last piece on D a r w i n f r o m Eight Little Piggies. B u t I c o u l d not 
bear to e x p u n g e my p e r s o n a l h e r o , while c o n c l u d i n g with this essay 
grants me s y m m e t r y by a l lowing the b o o k to close with the same 
w o n d e r f u l line f r o m D a r w i n that both begins this essay on the o p e n 
i n g slice of b r e a d a n d serves as the e p i g r a p h i c q u o t e for the m e a t of 
this b o o k , the text of The Mismeasure of Man. O n e o t h e r essay—The 
New Yorker review of The Bell Curve—has b e e n repr inted, in collec
tions quickly p u b l i s h e d in r e s p o n s e to M u r r a y a n d Herrnste in ' s 
b o o k . T h e o t h e r essays h a v e n e v e r b e e n a n t h o l o g i z e d b e f o r e , a n d I 
p u r p o s e l y left t h e m o u t of my n e x t col lection to a p p e a r , Dinosaur in 
a Haystack. 

T h i s subject of b i o d e t e r m i n i s m has a l o n g , c o m p l e x , a n d c o n t e n 
tious history. We c a n easily get lost in the minut iae of abstract aca
d e m i c a r g u m e n t s . B u t w e must n e v e r f o r g e t the h u m a n m e a n i n g o f 
lives d i m i n i s h e d by these false a r g u m e n t s — a n d we must , pr imari ly 
for this reason, n e v e r f lag in o u r resolve to e x p o s e the fallacies of 
science misused for al ien social p u r p o s e s . So let me close with the 
o p e r a t i v e p a r a g r a p h of The Mismeasure of Man: " W e pass t h r o u g h 
this w o r l d but o n c e . Few tragedies can be m o r e extens ive than the 
s tunt ing o f life, few injustices d e e p e r than the denial o f an o p p o r t u 
nity to strive or e v e n to h o p e , by a limit i m p o s e d f r o m without , b u t 
falsely identif ied as ly ing within." 



O N E 

Introduction 

CITIZENS OF T H E REPUBLIC, Socrates adv ised , s h o u l d be e d u c a t e d a n d 
ass igned by mer i t to t h r e e classes: ru lers , auxi l iaries , a n d crafts
m e n . A stable society d e m a n d s that these ranks be h o n o r e d a n d 
that citizens accept the status c o n f e r r e d u p o n t h e m . B u t h o w can 
this acquiescence be secured? Socrates , u n a b l e to devise a logical 
a r g u m e n t , fabricates a m y t h . With s o m e e m b a r r a s s m e n t , he tells 
G l a u c o n : 

I will speak, although I really know not how to look you in the face, or in 
what words to utter the audacious fiction. . . . They [the citizens] are to be 
told that their youth was a dream, and the education and training which 
they received from us, an appearance only; in reality during all that time 
they were being formed and fed in the womb of the earth. . . . 

G l a u c o n , o v e r w h e l m e d , excla ims: " Y o u h a d g o o d r e a s o n t o b e 
a s h a m e d o f the lie w h i c h y o u w e r e g o i n g t o tell ." " T r u e , " r e p l i e d 
Socrates , " b u t t h e r e is m o r e c o m i n g ; I h a v e only told y o u half ." 

Citizens, we shall say to them in our tale, you are brothers, yet God has 
framed you differently. Some of you have the power of command, and in 
the composition of these he has mingled gold, wherefore also they have 
the greatest honor; others he has made of silver, to be auxiliaries; others 
again who are to be husbandmen and craftsmen he has composed of brass 
and iron; and the species will generally be preserved in the children. . . . 
An oracle says that when a man of brass or iron guards the State, it will be 
destroyed. Such is the tale; is there any possibility of making our citizens 
believe in it? 

G l a u c o n repl ies: " N o t in the p r e s e n t g e n e r a t i o n ; t h e r e i s no way of 
a c c o m p l i s h i n g this; b u t their sons m a y be m a d e to bel ieve in the 
tale, a n d their son's sons, a n d posterity after t h e m . " 
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G l a u c o n h a d ut tered a p r o p h e s y . T h e same tale, in di f ferent 
versions, has b e e n p r o m u l g a t e d and bel ieved ever since. T h e j u s 
tification for r a n k i n g g r o u p s by inborn worth has var ied with the 
tides of Western history. Plato rel ied u p o n dialectic, the C h u r c h 
u p o n d o g m a . For the past two centur ies , scientific claims h a v e 
b e c o m e the pr imary a g e n t for val idating Plato's m y t h . 

T h i s book is about the scientific version of Plato's tale. T h e gen
eral a r g u m e n t may be called biological determinism. It holds that 
shared behavioral n o r m s , and the social a n d e c o n o m i c d i f f e r e n c e s 
b e t w e e n h u m a n g r o u p s — p r i m a r i l y races, classes, and s e x e s — a r i s e 
f r o m inher i ted , inborn distinctions and that society, in this sense, is 
an accurate reflection of biology. T h i s book discusses, in historical 
perspect ive , a principal t h e m e within biological d e t e r m i n i s m : the 
claim that worth can be assigned to individuals and g r o u p s by mea
suring intelligence as a single quantity. T w o major sources of data have 
s u p p o r t e d this t h e m e : c r a n i o m e t r y (or m e a s u r e m e n t of the skull) 
and certain styles of psychological testing. 

Metals have c e d e d to genes ( though we retain an etymologica l 
vest ige of Plato's tale in speaking of people 's worthiness as their 
"mett le") . But the basic a r g u m e n t has not c h a n g e d : that social a n d 
e c o n o m i c roles accurately reflect the innate construct ion of p e o p l e . 
O n e aspect of the intellectual strategy has a l tered, h o w e v e r . Soc
rates knew that he was tell ing a lie. 

Determinists have often i n v o k e d the traditional prest ige of sci
ence as objective k n o w l e d g e , free f rom social a n d political taint. 
T h e y portray themselves as p u r v e y o r s of harsh truth and their 
o p p o n e n t s as sentimentalists, i d e o l o g u e s , and wishful thinkers . 
Louis Agassiz ( 1 8 5 0 , p . 1 1 1 ) , d e f e n d i n g his ass ignment of blacks to 
a separate species, wrote : "Naturalists have a r ight to c o n s i d e r the 
quest ions g r o w i n g o u t of men's physical relations as mere ly scien
tific quest ions, and to investigate t h e m without r e f e r e n c e to e i ther 
politics or re l ig ion." C a r l C. B r i g h a m (1923) , a r g u i n g for the exclu
sion o f southern a n d eastern E u r o p e a n i m m i g r a n t s w h o h a d 
scored poorly on s u p p o s e d tests o f innate intel l igence stated: " T h e 
steps that should be taken to preserve or increase o u r present intel
lectual capacity must of course be dictated by science and not by 
political e x p e d i e n c y . " A n d Cyri l B u r t , i n v o k i n g faked data c o m 
piled by the nonexis tent Ms. C o n w a y , c o m p l a i n e d that d o u b t s 
about the genet ic f o u n d a t i o n o f I Q " a p p e a r t o b e based ra ther o n 
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the social ideals or the subjective p r e f e r e n c e s of the critics than on 
any f i r s t - h a n d e x a m i n a t i o n o f the e v i d e n c e s u p p o r t i n g the o p p o 
site v iew" (in C o n w a y , 1 9 5 9 , p. 15). 

S ince biological d e t e r m i n i s m possesses such ev ident utility for 
g r o u p s in p o w e r , o n e m i g h t be e x c u s e d for suspect ing that i t also 
arises in a political c o n t e x t , despite the denials q u o t e d above . A f t e r 
all, i f the status q u o is an extens ion of n a t u r e , t h e n any major 
c h a n g e , i f possible at all, must inflict an e n o r m o u s c o s t — p s y c h o l o g 
ical f o r individuals , or e c o n o m i c for s o c i e t y — i n f o r c i n g p e o p l e into 
u n n a t u r a l a r r a n g e m e n t s . In his e p o c h a l b o o k , An American Dilemma 
( 1 9 4 4 ) , Swedish sociologist G u n n a r M y r d a l discussed the thrust o f 
biological a n d medica l a r g u m e n t s a b o u t h u m a n n a t u r e : " T h e y 
h a v e b e e n associated in A m e r i c a , as in the rest of the w o r l d , with 
conservat ive a n d e v e n react ionary ideologies . U n d e r their l o n g 
h e g e m o n y , t h e r e has b e e n a t e n d e n c y to assume biological causa
tion wi thout quest ion , a n d to accept social exp lanat ions only u n d e r 
the d u r e s s of a siege of irresistible e v i d e n c e . In political quest ions, 
this t e n d e n c y f a v o r e d a d o - n o t h i n g policy." O r , as C o n d o r c e t said 
m o r e succinctly a l o n g time a g o : they " m a k e n a t u r e h e r s e l f an 
accompl ice in the c r i m e of political inequal i ty ." 

T h i s b o o k seeks to d e m o n s t r a t e both the scientific weaknesses 
a n d political contexts of determinis t a r g u m e n t s . E v e n so, I do not 
i n t e n d to contrast evil determinists w h o stray f r o m the path of sci
entific objectivity with e n l i g h t e n e d antideterminists w h o a p p r o a c h 
data with an o p e n m i n d a n d t h e r e f o r e see t ruth . R a t h e r , I criticize 
the m y t h that science itself is an objective e n t e r p r i s e , d o n e p r o p e r l y 
only w h e n scientists can shuck the constraints o f their c u l t u r e a n d 
view the w o r l d as it really is. 

A m o n g scientists, few conscious i d e o l o g u e s h a v e e n t e r e d these 
debates on e i ther side. Scientists n e e d n ' t b e c o m e explici t apologists 
for their class or c u l t u r e in o r d e r to reflect these pervas ive aspects 
of l ife. My m e s s a g e is n o t that biological determinists w e r e b a d sci
entists or e v e n that they w e r e always w r o n g . R a t h e r , I bel ieve that 
science must be u n d e r s t o o d as a social p h e n o m e n o n , a gutsy, 
h u m a n e n t e r p r i s e , not the w o r k o f robots p r o g r a m e d t o collect 
p u r e i n f o r m a t i o n . I also present this v iew as an u p b e a t for science, 
n o t as a g l o o m y e p i t a p h for a noble h o p e sacrificed on the altar of 
h u m a n l imitations. 

Science, since p e o p l e must do it, is a socially e m b e d d e d activity. 
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I t p r o g r e s s e s by h u n c h , vision, a n d intuit ion. M u c h of its c h a n g e 
t h r o u g h time d o e s not r e c o r d a c loser a p p r o a c h to absolute t r u t h , 
but the alteration of cul tura l contexts that inf luence it so strongly . 
Facts are not p u r e a n d unsul l ied bits o f i n f o r m a t i o n ; c u l t u r e also 
inf luences what we see a n d h o w we see it. T h e o r i e s , m o r e o v e r , a r e 
not i n e x o r a b l e induct ions f r o m facts. T h e m o s t creat ive theories 
a r e o f ten imaginat ive visions i m p o s e d u p o n facts; the s o u r c e o f 
imaginat ion is also strongly cultural . 

T h i s a r g u m e n t , a l t h o u g h still a n a t h e m a to m a n y pract ic ing sci
entists, w o u l d , I think, be a c c e p t e d by near ly every historian of 
science. In a d v a n c i n g it, h o w e v e r , I do not ally m y s e l f with an 
o v e r e x t e n s i o n n o w p o p u l a r in s o m e historical circles: the p u r e l y 
relativistic claim that scientific c h a n g e only reflects the modif icat ion 
of social contexts , that t ruth is a m e a n i n g l e s s not ion outs ide cul
tural assumpt ions , a n d that science can t h e r e f o r e p r o v i d e no 
e n d u r i n g answers . As a pract ic ing scientist, I s h a r e the c r e d o of my 
co l leagues: I bel ieve that a factual reality exists a n d that science, 
t h o u g h of ten in an obtuse a n d errat ic m a n n e r , can learn a b o u t it. 
Gal i leo was not s h o w n the instruments of tor ture in an abstract 
d e b a t e a b o u t l u n a r m o t i o n . H e h a d t h r e a t e n e d the C h u r c h ' s c o n 
vent ional a r g u m e n t for social a n d doctr inal stability: the static 
w o r l d o r d e r with planets c ircl ing a b o u t a central e a r t h , priests sub
o r d i n a t e to the P o p e a n d serfs to their lord. B u t the C h u r c h soon 
m a d e its p e a c e with Gali leo's c o s m o l o g y . T h e y h a d no choice; the 
earth really d o e s revolve a b o u t the sun. 

Y e t the history of m a n y scientific subjects is virtually f ree f r o m 
such constraints of fact f o r t w o major reasons. First, s o m e topics 
a r e invested with e n o r m o u s social i m p o r t a n c e b u t blessed with v e r y 
little reliable i n f o r m a t i o n . W h e n the ratio of data to social i m p a c t 
is so low, a history of scientific att i tudes m a y be little m o r e than an 
obl ique r e c o r d o f social c h a n g e . T h e history o f scientific v iews o n 
race , for e x a m p l e , serves as a m i r r o r of social m o v e m e n t s (Provine , 
1973) . T h i s m i r r o r reflects in g o o d times a n d b a d , in p e r i o d s o f 
be l ie f in equality a n d in eras o f r a m p a n t racism. T h e d e a t h knel l 
o f the o ld e u g e n i c s in A m e r i c a was s o u n d e d m o r e by Hit ler 's par
ticular use o f o n c e - f a v o r e d a r g u m e n t s for sterilization a n d racial 
puri f icat ion t h a n by a d v a n c e s in genet ic k n o w l e d g e . 

S e c o n d , m a n y quest ions are f o r m u l a t e d by scientists in such a 
restricted way that any legi t imate a n s w e r can only val idate a social 
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p r e f e r e n c e . M u c h of the d e b a t e on racial d i f ferences in menta l 
w o r t h , f o r e x a m p l e , p r o c e e d e d u p o n the a s s u m p t i o n that intelli
g e n c e is a t h i n g in the h e a d . Unti l this not ion was swept aside, no 
a m o u n t of d a t a c o u l d d i s l o d g e a s t rong W e s t e r n tradit ion for 
o r d e r i n g re lated i tems into a p r o g r e s s i v e chain of b e i n g . 

Sc ience c a n n o t escape its cur ious dialectic. E m b e d d e d in sur
r o u n d i n g c u l t u r e , i t c a n , nonetheless , be a p o w e r f u l a g e n t for ques
t ioning a n d e v e n o v e r t u r n i n g the assumptions that n u r t u r e it. 
Sc ience can p r o v i d e i n f o r m a t i o n to r e d u c e the ratio o f data to 
social i m p o r t a n c e . Scientists can s truggle to identify the cul tura l 
assumptions of their t rade a n d to ask h o w answers m i g h t be for
m u l a t e d u n d e r d i f f e r e n t assertions. Scientists can p r o p o s e creat ive 
theories that force startled co l leagues to c o n f r o n t u n q u e s t i o n e d 
p r o c e d u r e s . B u t science's potential as an i n s t r u m e n t f o r ident i fy ing 
the cul tura l constraints u p o n it c a n n o t be fully real ized unti l sci
entists g ive up the twin myths o f objectivity a n d i n e x o r a b l e m a r c h 
t o w a r d truth . O n e must , i n d e e d , locate the b e a m in one 's o w n eye 
b e f o r e i n t e r p r e t i n g correct ly the pervas ive motes in e v e r y b o d y 
else's. T h e b e a m s can then b e c o m e facilitators, ra ther than i m p e d 
iments . 

G u n n a r M y r d a l (1944) c a p t u r e d both sides o f this dialectic 
w h e n h e wrote : 

A handful of social and biological scientists over the last 50 years have 
gradually forced informed people to give up some of the more blatant of 
our biological errors. But there must be still other countless errors of the 
same sort that no living man can yet detect, because of the fog within which 
our type of Western culture envelops us. Cultural influences have set up 
the assumptions about the mind, the body, and the universe with which we 
begin; pose the questions we ask; influence the facts we seek; determine 
the interpretation we give these facts; and direct our reaction to these 
interpretations and conclusions. 

Biological d e t e r m i n i s m is too large a subject f o r o n e m a n a n d 
o n e b o o k — f o r i t touches virtually every aspect o f the interact ion 
b e t w e e n bio logy a n d society since the d a w n of m o d e r n science. I 
h a v e t h e r e f o r e conf ined mysel f t o o n e central a n d m a n a g e a b l e 
a r g u m e n t in the edifice o f biological d e t e r m i n i s m — a n a r g u m e n t in 
t w o historical c h a p t e r s , based on two d e e p fallacies, a n d c a r r i e d 
forth in o n e c o m m o n style. 
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T h e a r g u m e n t begins with o n e o f the fallacies—reification, o r 
o u r t e n d e n c y to c o n v e r t abstract concepts into entities ( f r o m the 
Lat in res, or thing) . We r e c o g n i z e the i m p o r t a n c e of mental i ty in 
o u r lives and wish to character ize it, in part so that we can m a k e 
the divisions a n d distinctions a m o n g p e o p l e that o u r cul tural a n d 
political systems dictate. We t h e r e f o r e give the w o r d " inte l l igence" 
to this w o n d r o u s l y c o m p l e x a n d mult i faceted set o f h u m a n capa
bilities. T h i s s h o r t h a n d symbol is then reified a n d intel l igence 
achieves its d u b i o u s status as a uni tary th ing. 

O n c e intel l igence b e c o m e s a n entity, s tandard p r o c e d u r e s o f 
science virtually dictate that a location a n d physical substrate be 
s o u g h t f o r it. S ince the bra in is the seat of mental i ty , inte l l igence 
must res ide there . 

W e n o w e n c o u n t e r the second fallacy—ranking, o r o u r p r o 
pensity for o r d e r i n g c o m p l e x variat ion as a g r a d u a l a s c e n d i n g 
scale. M e t a p h o r s o f p r o g r e s s a n d g r a d u a l i s m h a v e b e e n a m o n g the 
most pervasive in W e s t e r n t h o u g h t — s e e Lovejoy's classic essay 
(1936) on the g r e a t chain o f b e i n g or B u r y ' s f a m o u s t r e a t m e n t 
(1920) of the idea of p r o g r e s s . T h e i r social utility should be e v i d e n t 
i n the fo l lowing advice f r o m B o o k e r T . W a s h i n g t o n (1904, p . 245) 
to black A m e r i c a : 

For my race, one of its dangers is that it may grow impatient and feel that 
it can get upon its feet by artificial and superficial efforts rather than by 
the slower but surer process which means one step at a time through all 
the constructive grades of industrial, mental, moral and social develop
ment which all races have had to follow that have become independent 
and strong. 

B u t r a n k i n g requires a cr i ter ion for ass igning all individuals to 
their p r o p e r status in the single series. A n d what bet ter cr i ter ion 
than a n objective n u m b e r ? T h u s , the c o m m o n style e m b o d y i n g 
both fallacies o f t h o u g h t has b e e n quanti f icat ion, o r the m e a s u r e 
m e n t of intel l igence as a single n u m b e r for each p e r s o n . * T h i s 
b o o k , t h e n , is a b o u t the abstraction of intel l igence as a single entity, 
its location within the bra in , its quantif ication as o n e n u m b e r for 

*Peter Medawar (1977, p. 13) has presented other interesting examples of "the 
illusion embodied in the ambition to attach a single number valuation to complex 
quantities"—for example, the attempts made by demographers to seek causes for 
trends in population in a single measure of "reproductive prowess," or the desire of 
soil scientists to abstract the "quality" of a soil as a single number. 
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each indiv idual , a n d the use of these n u m b e r s to r a n k p e o p l e in a 
single series of w o r t h i n e s s , invariably to f ind that o p p r e s s e d and 
d i s a d v a n t a g e d g r o u p s — r a c e s , classes, or s e x e s — a r e innately infe
r ior a n d d e s e r v e their status. In short , this b o o k is a b o u t the Mis
m e a s u r e o f M a n . * 

Di f ferent a r g u m e n t s for r a n k i n g h a v e character ized the last 
two centuries . C r a n i o m e t r y was the l e a d i n g n u m e r i c a l science of 
biological d e t e r m i n i s m d u r i n g the n i n e t e e n t h century . I discuss 
( C h a p t e r 2) the most extens ive data c o m p i l e d b e f o r e D a r w i n to 
r a n k races by the sizes of their b r a i n s — t h e skull col lection of Phil
a d e l p h i a physic ian S a m u e l G e o r g e M o r t o n . C h a p t e r 3 treats the 
f lower ing of c r a n i o m e t r y as a r i g o r o u s a n d respectable science in 
the school o f Paul B r o c a in late n i n e t e e n t h - c e n t u r y E u r o p e . C h a p 
ter 4 then u n d e r s c o r e s the i m p a c t of quanti f ied a p p r o a c h e s to 
h u m a n a n a t o m y in n i n e t e e n t h - c e n t u r y biological d e t e r m i n i s m . I t 
presents two case studies: the theory of recapitulat ion as evolution's 
p r i m a r y cri terion for uni l inear r a n k i n g o f h u m a n g r o u p s , a n d the 
a t t e m p t to e x p l a i n cr iminal b e h a v i o r as a biological atavism 
ref lected in t h e apish m o r p h o l o g y of m u r d e r e r s and o t h e r mis
creants . 

W h a t c r a n i o m e t r y was for the n i n e t e e n t h c e n t u r y , intel l igence 
test ing has b e c o m e for the twentieth, w h e n it assumes that intelli
g e n c e (or at least a d o m i n a n t part of it) is a s ingle, innate , her i table , 
a n d m e a s u r a b l e th ing. I discuss the two c o m p o n e n t s of this invalid 
a p p r o a c h to m e n t a l testing in C h a p t e r 5 (the heredi tar ian vers ion 
of the IQ scale as an A m e r i c a n product) a n d C h a p t e r 6 (the a r g u 
m e n t for re i fy ing intel l igence as a single entity by the mathemat ica l 
t e c h n i q u e of factor analysis). Factor analysis is a difficult m a t h e 
matical subject a lmost invariably omit ted f r o m d o c u m e n t s written 
for n o n p r o f e s s i o n a l s . Y e t I bel ieve that it can be m a d e accessible 
a n d e x p l a i n e d in a pictorial a n d n o n n u m e r i c a l way. T h e material 
of C h a p t e r 6 is still not "easy r e a d i n g , " b u t I could not leave it o u t — 
for the history o f intel l igence test ing cannot be u n d e r s t o o d w i t h o u t 
g r a s p i n g the factor analytic a r g u m e n t a n d u n d e r s t a n d i n g its d e e p 

* Following strictures of the argument outlined above, I do not treat all theories of 
craniometries (I omit phrenology, for example, because it did not reify intelligence 
as a single entity but sought multiple organs with the brain). Likewise, I exclude 
many important and often quantified styles of determinism that did not seek to 
measure intelligence as a property of the brain—for example, most of eugenics. 
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c o n c e p t u a l fallacy. T h e g r e a t I Q d e b a t e m a k e s n o sense w i t h o u t 
this convent ional ly missing subject. 

I h a v e tried to treat these subjects in an u n c o n v e n t i o n a l way by 
us ing a m e t h o d that falls outs ide the tradit ional p u r v i e w of e i ther 
a scientist or historian o p e r a t i n g a lone. Historians rare ly treat the 
quantitat ive details in sets of p r i m a r y data. T h e y write , as I c a n n o t 
a d e q u a t e l y , a b o u t social context , b i o g r a p h y , or g e n e r a l intel lectual 
history. Scientists are used to a n a l y z i n g the data of their p e e r s , b u t 
few a r e sufficiently interested in history to apply the m e t h o d to 
their predecessors . T h u s , m a n y scholars h a v e written a b o u t Broca 's 
impact , b u t no o n e has recalculated his sums. 

I h a v e focused u p o n the reanalysis of classical d a t a sets in cra
n i o m e t r y and intel l igence test ing f o r two reasons b e y o n d my incom
p e t e n c e to p r o c e e d in a n y o t h e r fruit ful way a n d my desire to do 
s o m e t h i n g a bit d i f ferent . I be l ieve , first of all, that Satan also 
dwel ls with G o d in the details. I f t h e cultural inf luences u p o n sci
e n c e can be d e t e c t e d in the h u m d r u m m i n u t i a e of a s u p p o s e d l y 
objective, a lmost automat ic quanti f icat ion, then the status of bio
logical d e t e r m i n i s m as a social pre judice reflected by scientists in 
their o w n part icular m e d i u m seems secure . 

T h e second reason f o r a n a l y z i n g quantitat ive data arises f r o m 
the special status that n u m b e r s enjoy. T h e myst ique o f science p r o 
claims that n u m b e r s are the ul t imate test of objectivity. Sure ly we 
can w e i g h a bra in or score an intel l igence test wi thout r e c o r d i n g 
o u r social p r e f e r e n c e s . I f ranks a r e d isplayed in h a r d n u m b e r s 
obta ined by r i g o r o u s a n d s t a n d a r d i z e d p r o c e d u r e s , t h e n they m u s t 
reflect reality, e v e n i f they conf irm what we w a n t e d to bel ieve f r o m 
the start. Ant ideterminis ts have u n d e r s t o o d the part icular prest ige 
of n u m b e r s a n d the special difficulty that their re futat ion entails. 
L e o n c e M a n o u v r i e r ( 1 9 0 3 , p . 406), the n o n d e t e r m i n i s t black s h e e p 
of Broca 's fo ld , a n d a f ine statistician himself, wrote of B r o c a ' s data 
o n the small brains o f w o m e n : 

Women displayed their talents and their diplomas. They also invoked philo
sophical authorities. But they were opposed by numbers unknown to Con-
dorcet or to John Stuart Mill. These numbers fell upon poor women like 
a sledge hammer, and they were accompanied by commentaries and sar
casms more ferocious than the most misogynist imprecations of certain 
church fathers. T h e theologians had asked if women had a soul. Several 
centuries later, some scientists were ready to refuse them a human intelli
gence. 
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I f — a s I bel ieve I h a v e s h o w n — q u a n t i t a t i v e data a r e as subject to 
cul tura l constraint as any o t h e r aspect of science, t h e n they h a v e 
n o special c laim u p o n f i n a l t ruth . 

In r e a n a l y z i n g these classical data sets, I h a v e cont inual ly 
located a pr ior i p r e j u d i c e , l e a d i n g scientists to invalid conclus ions 
f r o m a d e q u a t e data , or d istort ing the g a t h e r i n g of data itself. In a 
few c a s e s — C y r i l Burt ' s d o c u m e n t e d fabrication o f d a t a - o n I Q o f 
identical twins, and my discovery that G o d d a r d a l tered p h o t o 
g r a p h s to suggest m e n t a l re tardat ion in the K a l l i k a k s — w e can 
specify conscious f r a u d as the cause of inserted social pre judice . 
B u t f r a u d is n o t historically interest ing e x c e p t as gossip b e c a u s e the 
p e r p e t r a t o r s k n o w what they a r e d o i n g a n d the unconscious biases 
that r e c o r d subtle a n d inescapable constraints o f cu l ture a r e not 
i l lustrated. In most cases discussed in this b o o k , we can be fairly 
certain that b i a s e s — t h o u g h of ten e x p r e s s e d as e g r e g i o u s l y as in 
cases o f conscious f r a u d — w e r e u n k n o w i n g l y influential a n d that 
scientists be l ieved they w e r e p u r s u i n g unsul l ied t ruth . 

S ince m a n y of the cases p r e s e n t e d h e r e a r e so patent , e v e n ris
ible, by today's s t a n d a r d s , I wish to e m p h a s i z e that I h a v e not taken 
c h e a p shots at m a r g i n a l f igures (with the possible e x c e p t i o n s of Mr . 
B e a n in C h a p t e r 3, w h o m I use as a curtain-raiser to il lustrate a 
g e n e r a l po int , a n d M r . C a r t w r i g h t in C h a p t e r 2 , w h o s e statements 
a r e too p r e c i o u s to e x c l u d e ) . C h e a p shots c o m e in thick cata
l o g u e s — f r o m a eugenic is t n a m e d W. D. M c K i m , P h . D . (1900), w h o 
t h o u g h t that all nocturnal h o u s e b r e a k e r s s h o u l d be d i s p a t c h e d 
with c a r b o n i c acid gas , to a certain Engl ish professor w h o t o u r e d 
the U n i t e d States d u r i n g the late n i n e t e e n t h c e n t u r y , o f f e r i n g the 
unsol ic i ted advice that we m i g h t solve o u r racial p r o b l e m s i f every 
I r i s h m a n killed a N e g r o a n d got h a n g e d f o r it.* C h e a p shots are 
also gossip, n o t history; they are e p h e m e r a l a n d uninf luentia l , 
h o w e v e r a m u s i n g . I have f o c u s e d u p o n the l e a d i n g a n d most influ
ential scientists o f their t imes a n d h a v e a n a l y z e d their major w o r k s . 

I h a v e e n j o y e d p l a y i n g detect ive in most of the case studies that 
m a k e u p this b o o k : f i n d i n g passages e x p u r g a t e d w i t h o u t c o m m e n t 

* Also too precious to exclude is my favorite modern invocation of biological deter
minism as an excuse for dubious behavior. Bill Lee, baseball's self-styled philoso
pher, justifying the beanball (New York Times, 24 July 1976): "I read a book in college 
called 'Territorial Imperative.' A fellow always has to protect his master's home 
much stronger than anything down the street; My territory is down and away from 
the hitters. If they're going out there and getting the ball, I'll have to come in close." 
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in publ ished letters, recalculat ing sums to locate e r r o r s that s u p 
p o r t expectat ions , d i s c o v e r i n g h o w a d e q u a t e data can be f i l tered 
t h r o u g h prejudices to p r e d e t e r m i n e d results, e v e n g iv ing the 
A r m y Mental T e s t for illiterates to my o w n students with interest
i n g results. B u t I trust that w h a t e v e r zeal any invest igator must 
invest in details has not o b s c u r e d the g e n e r a l message: that deter-
minist a r g u m e n t s for r a n k i n g p e o p l e a c c o r d i n g to a single scale of 
intel l igence, no matter n o w numerica l ly sophist icated, h a v e re
c o r d e d little m o r e than social p r e j u d i c e — a n d that we learn some
t h i n g h o p e f u l a b o u t the n a t u r e of science in p u r s u i n g such an 
analysis. 

If this subject w e r e m e r e l y a scholar's abstract c o n c e r n , I c o u l d 
a p p r o a c h i t in m o r e m e a s u r e d tone . B u t few biological subjects 
h a v e h a d a m o r e direct inf luence u p o n mill ions of lives. Biological 
d e t e r m i n i s m is, in its essence, a theory of limits. It takes the c u r r e n t 
status of g r o u p s as a m e a s u r e of w h e r e they should a n d must be 
(even while it al lows some rare individuals to rise as a c o n s e q u e n c e 
o f their f o r t u n a t e b io logy) . 

I h a v e said little a b o u t the c u r r e n t r e s u r g e n c e of biological 
d e t e r m i n i s m b e c a u s e its indiv idual claims are usually so e p h e m e r a l 
that their refutat ion b e l o n g s in a m a g a z i n e article or n e w s p a p e r 
story. W h o e v e n r e m e m b e r s the h o t topics o f ten years a g o : S h o c k -
ley's proposals for r e i m b u r s i n g voluntari ly sterilized indiv iduals 
a c c o r d i n g t o their n u m b e r o f I Q points below t o o , the g r e a t X Y Y 
d e b a t e , or the a t tempt to e x p l a i n u r b a n riots by diseased n e u r o l o g y 
of r ioters. I t h o u g h t that i t w o u l d be m o r e va luable a n d interest ing 
to e x a m i n e the or ig inal sources of the a r g u m e n t s that still sur
r o u n d us. T h e s e , a t least, display great a n d e n l i g h t e n i n g e r r o r s . 
B u t I was inspired to write this b o o k because biological d e t e r m i n 
ism is rising in popular i ty a g a i n , as it always does in t imes of polit
ical r e t r e n c h m e n t . T h e cocktail party circuit has b e e n b u z z i n g with 
its usual p r o f u n d i t y a b o u t innate a g g r e s s i o n , sex roles , a n d the 
n a k e d a p e . Mill ions of p e o p l e a r e n o w suspect ing that their social 
pre judices a r e scientific facts after all. Y e t these latent pre judices 
themselves , n o t fresh data , are the p r i m a r y s o u r c e o f r e n e w e d 
attention. 

We pass t h r o u g h this wor ld b u t o n c e . Few tragedies can be 
m o r e extens ive than the s tunt ing o f life, few injustices d e e p e r than 
the denia l of an o p p o r t u n i t y to strive or e v e n to h o p e , by a limit 
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i m p o s e d f r o m wi thout , but falsely identif ied as ly ing within. C i c e r o 
tells the story o f Z o p y r u s , w h o c la imed that Socrates h a d i n b o r n 
vices ev ident in his p h y s i o g n o m y . His disciples rejected the c laim, 
but Socrates d e f e n d e d Z o p y r u s a n d stated that he d i d i n d e e d pos
sess the vices, b u t h a d cancel led their effects t h r o u g h the exerc ise 
o f r e a s o n . We inhabit a wor ld o f h u m a n d i f ferences a n d predi lec
tions, b u t the e x t r a p o l a t i o n of these facts to theories of r ig id limits 
is ideo logy . 

G e o r g e Eliot well a p p r e c i a t e d the special t r a g e d y that biological 
label ing i m p o s e d u p o n m e m b e r s o f d i s a d v a n t a g e d g r o u p s . S h e 
e x p r e s s e d i t f o r p e o p l e l ike h e r s e l f — w o m e n of e x t r a o r d i n a r y tal
ent . I w o u l d a p p l y i t m o r e w i d e l y — n o t only to those w h o s e d r e a m s 
a r e f louted b u t also to those w h o n e v e r realize that they m a y 
d r e a m . B u t I c a n n o t m a t c h h e r p r o s e ( f r o m the p r e l u d e to Middle-
march): 

Some have felt that these blundering lives are due to the inconvenient 
indefiniteness with which the Supreme Power has fashioned the natures 
of women: if there were one level of feminine incompetence as strict as 
the ability to count three and no more, the social lot of women might be 
treated with scientific certitude. T h e limits of variation are really much 
wider than anyone would imagine from the sameness of women's coiffure 
and the favorite love stories in prose and verse. Here and there a cygnet is 
reared uneasily among the ducklings in the brown pond, and never finds 
the living stream in fellowship with its own oary-footed kind. Here and 
there is born a Saint Theresa, foundress of nothing, whose loving heart
beats and sobs after an unattained goodness tremble off and are dispersed 
among hindrances instead of centering in some long-recognizable deed. 
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American Polygeny and 
Craniometry before Darwin 

Blacks and Indians as Separate, 
Inferior Species 

Order is Heaven's first law; and, this confessed, 
Some are, and must be, greater than the rest. 

— ALEXANDER POPE, Essay on Man (1733) 

APPEALS TO REASON or to the n a t u r e of the universe h a v e b e e n used 
t h r o u g h o u t history to e n s h r i n e exist ing hierarchies as p r o p e r a n d 
inevitable. T h e h ierarchies rarely e n d u r e for m o r e than a few g e n 
erat ions , but the a r g u m e n t s , r e f u r b i s h e d for the n e x t r o u n d o f 
social institutions, cycle endlessly. 

T h e c a t a l o g u e o f justif ications based on n a t u r e traverses a 
r a n g e of possibilities: e laborate analogies b e t w e e n rulers a n d a 
h i e r a r c h y of s u b o r d i n a t e classes with the central earth o f Ptolemaic 
a s t r o n o m y a n d a r a n k e d o r d e r of heavenly bodies c irc l ing a r o u n d 
it; or appeals to the universal o r d e r of a " g r e a t chain of b e i n g , " 
r a n g i n g in a single series f r o m a m o e b a e to G o d , a n d i n c l u d i n g n e a r 
its a p e x a g r a d e d series o f h u m a n races a n d classes. To q u o t e A l e x 
a n d e r P o p e aga in: 

Without this just gradation, could they be 
Subjected, these to those, or all to thee? 

From Nature's chain whatever link you strike, 
Tenth , or ten thousandth, breaks the chain alike. 
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T h e h u m b l e s t , as well as the greatest , play their part in p r e s e r v i n g 
the cont inuity of universal o r d e r ; all o c c u p y their a p p o i n t e d roles. 

T h i s b o o k treats a n a r g u m e n t that , t o m a n y people ' s surpr ise , 
seems to be a la tecomer: biological d e t e r m i n i s m , the not ion that 
p e o p l e at the b o t t o m are constructed of intrinsically infer ior mate
rial ( p o o r bra ins , b a d g e n e s , or w h a t e v e r ) . Plato, as we h a v e seen, 
cautiously f loated this p r o p o s a l in the Republic, b u t finally b r a n d e d 
it as a lie. 

Racial p r e j u d i c e m a y be as old as r e c o r d e d h u m a n history, b u t 
its biological justi f ication i m p o s e d the addit ional b u r d e n of intrin
sic inferiori ty u p o n despised g r o u p s , a n d p r e c l u d e d r e d e m p t i o n 
b y c o n v e r s i o n o r assimilation. T h e "scientific" a r g u m e n t has 
f o r m e d a p r i m a r y l ine of attack f o r m o r e t h a n a century . In dis
cuss ing the first biological t h e o r y s u p p o r t e d by extens ive quantita
tive d a t a — e a r l y n i n e t e e n t h - c e n t u r y c r a n i o m e t r y — I must b e g i n b y 
p o s i n g a quest ion of causality: d i d the i n t r o d u c t i o n of induct ive 
science a d d legi t imate data to c h a n g e or s t r e n g t h e n a nascent a r g u 
m e n t for racial r a n k i n g ? Or did a pr ior i c o m m i t m e n t to r a n k i n g 
fashion the "scientific" quest ions asked a n d e v e n the data g a t h e r e d 
to s u p p o r t a f o r e o r d a i n e d conclusion? 

A shared context of culture 
I n assessing the impact o f science u p o n e i g h t e e n t h - a n d nine

teenth-century views of race , we must first r e c o g n i z e the cul tural 
mi l ieu of a society w h o s e leaders a n d intel lectuals d i d not d o u b t 
the p r o p r i e t y o f racial r a n k i n g — w i t h Indians be low whites, a n d 
blacks below e v e r y b o d y else (Fig. 2.1). U n d e r this universa l 
u m b r e l l a , a r g u m e n t s d id not contrast equality with inequali ty . O n e 
g r o u p ) — w e m i g h t call t h e m " h a r d - l i n e r s " — h e l d that blacks w e r e 
in fer ior a n d that their biological status just i f ied e n s l a v e m e n t a n d 
colonizat ion. A n o t h e r g r o u p — t h e "soft- l iners," i f y o u w i l l — a g r e e d 
that blacks w e r e in fer ior , but h e l d that a people 's r ight to f r e e d o m 
d i d not d e p e n d u p o n their level o f inte l l igence. " W h a t e v e r b e their 
d e g r e e o f talents," w r o t e T h o m a s J e f f e r s o n , "it i s n o m e a s u r e o f 
their r ights ." 

Soft- l iners h e l d var ious att i tudes a b o u t the n a t u r e of black dis
a d v a n t a g e . S o m e a r g u e d that p r o p e r e d u c a t i o n a n d s t a n d a r d o f 
life c o u l d "raise" blacks to a white level; o thers a d v o c a t e d p e r m a -
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nent black inept i tude . T h e y also d i s a g r e e d a b o u t the biological or 
cul tura lroots o f black inferiority . Y e t , t h r o u g h o u t the egal i tarian 
tradit ion o f the E u r o p e a n E n l i g h t e n m e n t a n d the A m e r i c a n revolu
tion, I c a n n o t identify a n y p o p u l a r posit ion remote ly like the "cul
tural re lat iv ism" that prevai ls (at least by lip-service) in liberal circles 
today. T h e nearest a p p r o a c h is a c o m m o n a r g u m e n t that black infe
riority is p u r e l y cul tural a n d that it can be complete ly eradicated by 
e d u c a t i o n to a C a u c a s i a n s t a n d a r d . 

Al l A m e r i c a n c u l t u r e h e r o e s e m b r a c e d racial att i tudes that 
w o u l d e m b a r r a s s publ ic-school m y t h m a k e r s . B e n j a m i n Frankl in , 
while v i e w i n g the inferiority of blacks as p u r e l y cul tural a n d c o m 
pletely r e m e d i a b l e , n o n e t h e l e s s e x p r e s s e d his h o p e that A m e r i c a 
w o u l d b e c o m e a d o m a i n of whites, u n d i l u t e d by less pleasing colors . 

I could wish their numbers were increased. And while we are, as I may call 
it, scouring our planet, by clearing America of woods, and so making this 
side of our globe reflect a brighter light to the eyes of inhabitants in Mars or 
Venus, why should we . . . darken its people? Why increase the Sons of 
Africa, by planting them in America, where we have so fair an opportunity, 
by excluding all blacks and tawneys, of increasing the lovely white and red?* 
(Observations Concerning the Increase of Mankind, 1751). 

O t h e r s a m o n g o u r h e r o e s a r g u e d for biological inferiority. 
T h o m a s J e f f e r s o n w r o t e , albeit tentatively: " I a d v a n c e it, t h e r e f o r e , 
as a suspicion only, that the blacks, w h e t h e r original ly a distinct race, 
or m a d e distinct by t ime a n d c i rcumstance , a r e infer ior to the whites 
in the e n d o w m e n t both of b o d y a n d m i n d " (in Gossett , 1 9 6 5 , p . 44). 
Lincoln 's p leasure at the p e r f o r m a n c e of black soldiers in the U n i o n 
a r m y great ly increased his respect for f r e e d m e n a n d f o r m e r slaves. 
B u t f r e e d o m d o e s not imply biological equality, a n d L i n c o l n n e v e r 

* I have been struck by the frequency of such aesthetic claims as a basis of racial 
preference. Although J. F. Blumenbach, the founder of anthropology, had stated 
that toads must view other toads as paragons of beauty, many astute intellectuals 
never doubted the equation of whiteness with perfection. Franklin at least had the 
decency to include the original inhabitants in his future America; but, a century 
later, Oliver Wendell Holmes rejoiced in the elimination of Indians on aesthetic 
grounds: ". . . and so the red-crayon sketch is rubbed out, and the canvas is ready 
for a picture of manhood a little more like God's own image" (in Gossett, 1965, 
p. 243). 



Greek 

Apollo Belvidere 

2*1 T h e unilinear scale of human races and lower relatives according to 
Nott and Gliddon, 1868. T h e chimpanzee skull is falsely inflated, and the 
Negro jaw extended, to give the impression that blacks might even rank 
lower than the apes. 
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a b a n d o n e d a basic att i tude, so strongly e x p r e s s e d in the D o u g l a s 
debates (1858): 

There is a physical difference between the white and black races which 
I believe will forever forbid the two races living together on terms of social 
and political equality. And inasmuch as they cannot so live, while they do 
remain together there must be the position of superior and inferior, and I 
as much as any other man am in favor of having the superior position 
assigned to the white race. 

Lest we c h o o s e to r e g a r d this s tatement as m e r e c a m p a i g n rhetor ic , 
I cite this private j o t t i n g , scribbled on a f r a g m e n t of p a p e r in 1 8 5 9 : 

Negro equality! Fudge! How long, in the Government of a God great 
enough to make and rule the universe, shall there continue knaves to vend, 
and fools to quip, so low a piece of demagogism as this (in Sinkler, 1972, 
P- 47)-

I do not cite these statements in o r d e r to release skeletons f r o m 
ancient closets. R a t h e r , I q u o t e the m e n w h o have just ly e a r n e d 
o u r h ighest respect in o r d e r to show that white leaders of W e s t e r n 
nations did not quest ion the p r o p r i e t y o f racial r a n k i n g d u r i n g the 
e i g h t e e n t h a n d n i n e t e e n t h centur ies . In this context , the pervasive 
assent g iven by scientists to c o n v e n t i o n a l r a n k i n g s arose f r o m 
shared social belief, not f r o m objective data g a t h e r e d to test an o p e n 
quest ion. Y e t , in a c u r i o u s case of reversed causality, these pro
n o u n c e m e n t s w e r e r e a d as i n d e p e n d e n t s u p p o r t for the political 
context . 

Al l l e a d i n g scientists fo l lowed social convent ions (Figs. 2.2 a n d 
2.3). In the f irst f o r m a l def init ion of h u m a n races in m o d e r n taxo-
n o m i c terms, L i n n a e u s m i x e d character with a n a t o m y (Systema natu
rae, 1758) . Homo sapiens afer (the A f r i c a n black), he p r o c l a i m e d , is 
" r u l e d by capr ice" ; Homo sapiens europaeus is " r u l e d by c u s t o m s . " Of 
A f r i c a n w o m e n , he w r o t e : mammae lactantes prolixae—breasts lactate 
profusely . T h e m e n , h e a d d e d , are indolent a n d a n n o i n t themselves 
with grease . 

T h e three greatest naturalists o f the n i n e t e e n t h century d i d not 
h o l d blacks in h i g h es teem. G e o r g e s C u v i e r , widely hai led in F r a n c e 
as the Aristot le of his a g e , a n d a f o u n d e r of g e o l o g y , pa leonto logy , 
a n d m o d e r n c o m p a r a t i v e a n a t o m y , r e f e r r e d to native A f r i c a n s as 



Algerian Negro Saharran Negro 

Gorilla 

2 » 2 An unsubtle attempt to suggest strong affinity between blacks and 
gorillas. From Nott and Gliddon, Types of Mankind, 1854. Nott and Glid-
don comment on this figure: "The palpable analogies and dissimilitudes 
between an inferior type of mankind and a superior type of monkey 
require no comment." 
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"the most d e g r a d e d o f h u m a n races, whose f o r m a p p r o a c h e s that 
of the beast a n d w h o s e intel l igence is n o w h e r e great e n o u g h to 
arr ive at r e g u l a r g o v e r n m e n t " (Cuvier , 1 8 1 2 , p . 105). C h a r l e s Lyel l , 
the c o n v e n t i o n a l f o u n d e r o f m o d e r n g e o l o g y , wrote : 

T h e brain of the Bushman . . . leads towards the brain of the Simiadae 
[monkeys]. This implies a connexion between want of intelligence and 
structural assimilation. Each race of Man has its place, like the inferior 
animals (in Wilson, 1970, p. 347). 

C h a r l e s D a r w i n , the kindly l iberal a n d passionate abolitionist,* 
wrote a b o u t a f u t u r e t ime w h e n the g a p b e t w e e n h u m a n a n d a p e 
will increase by the ant ic ipated ext inct ion of such intermediates as 
c h i m p a n z e e s a n d Hottentots . 

T h e break will then be rendered wider, for it will intervene between 
man in a more civilized state, as we may hope, than the Causasian, and some 
ape as low as a babon, instead of as at preent between the negro or Austra
lian and the gorilla [Descent of Man, 1871, p. 201). 

E v e n m o r e instructive are the beliefs of those few scientists of ten 
cited in re trospect as cul tural relativisits a n d d e f e n d e r s of equality. 
J . F . B l u m e n b a c h attr ibuted racial d i f f e r e n c e s to the inf luences of 
c l imate. He protes ted r a n k i n g s based on p r e s u m e d mental ability 
a n d assembled a col lect ion of b o o k s written by blacks. N o n e t h e l e s s , 
he d i d not d o u b t that white p e o p l e set a s tandard, f r o m w h i c h all 
o t h e r races must be v i e w e d as d e p a r t u r e s (see essay 4 at e n d of b o o k 
for m o r e i n f o r m a t i o n a b o u t B l u m e n b a c h ) : 

T h e Caucasian must, on every physiological principle, be considered as 
the primary or intermediate of these five principal Races. T h e two extremes 
into which it has deviated, are on the one hand the Mongolian, on the other 
the Ethiopian [African blacks] (1825, P- 37)-

* Darwin wrote, for example, in the Voyage of the Beagle: "Near Rio de Janeiro I lived 
opposite to an old lady, who kept screws to crush the fingers of her female slaves. I 
have stayed in a house where a young household mulatto, daily and hourly, was 
reviled, beaten, and persecuted enough to break the spirit of the lowest animal. I 
have seen a little boy, six or seven years old, struck thrice with a horse-whip (before 
I could interfere) opn his naked head, for having handed me a glass of water not 
quite clean. . . . And these deeds are done and palliated by men, who profess to 
love their neighbors as themselves, who believe in God, and pray that his Will be 
done on earth! It makes one's blood boil, yet heart tremble, to think that we En
glishmen and our American descendants, with their boastful cry of liberty, have 
been and are so guilty." 
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A l e x a n d e r v o n H u m b o l d t , w o r l d traveler , s tatesman, a n d great
est p o p u l a r i z e r o f n i n e t e e n t h - c e n t u r y science, w o u l d b e the h e r o o f 
all m o d e r n egal i tarians w h o seek a n t e c e d e n t s in history. H e , m o r e 
than any o t h e r scientist o f his t ime, a r g u e d forceful ly a n d at l e n g t h 
against r a n k i n g on menta l or aesthetic g r o u n d s . He also d r e w politi
cal implicat ions f r o m his convict ions, a n d c a m p a i g n e d against all 
f o r m s of slavery a n d subjugat ion as i m p e d i m e n t s to the natural 
str iving of all p e o p l e to attain mental e x c e l l e n c e . He w r o t e in the 
most f a m o u s passage of his f ive-volume Cosmos: 

Whilst we maintain the unity of the human species, we at the same time 
repel the depressing assumption of superior and inferior races of men. 
There are nations more susceptible of cultivation than others—but none in 
themselves nobler than others. All are in like degree designed for freedom 
(1849, p. 368). 

Y e t e v e n H u m b o l d t i n v o k e d innate m e n t a l d i f f e r e n c e t o resolve 
some d i l e m m a s o f h u m a n history. W h y , he asks in the second vol
u m e of Cosmos, d id the A r a b s e x p l o d e in c u l t u r e a n d science soon 
after the rise o f Is lam, whi le Scythian tribes o f southeastern E u r o p e 
stuck to their ancient ways ; for both p e o p l e s w e r e n o m a d i c a n d 
shared a c o m m o n cl imate a n d e n v i r o n m e n t ? H u m b o l d t d id f ind 
s o m e cultural d i f f e r e n c e s — g r e a t e r contact o f A r a b s with sur
r o u n d i n g u r b a n i z e d cul tures , for e x a m p l e . B u t , in the e n d , he la
beled A r a b s as a " m o r e h ighly gi f ted r a c e " with g r e a t e r "natura l 
adaptabil i ty f o r mental cul t ivat ion" ( 1 8 4 9 , P- 57^)-

A l f r e d Russel Wal lace , c o d i s c o v e r e r o f natural selection with 
D a r w i n , is jus t ly hai led as an antiracist. I n d e e d , he d id aff irm n e a r 
equality in the innate menta l capacity of all peoples . Y e t , curiously , 
this very be l ie f led h i m to a b a n d o n natura l selection a n d r e t u r n to 
d iv ine creat ion as an e x p l a n a t i o n for t h e h u m a n m i n d — m u c h to 
Darwin 's disgust . N a t u r a l selection, W a l l a c e a r g u e d , can only bui ld 
structures i m m e d i a t e l y useful t o animals possessing t h e m . T h e 
bra in of savages is, potential ly , as g o o d as ours . B u t they do not use 
i t fully, as the r u d e n e s s a n d inferiority of their c u l t u r e indicates. 
Since m o d e r n savages a r e m u c h like h u m a n ancestors , o u r brain 
must have d e v e l o p e d its h i g h e r capacit ies l o n g b e f o r e we p u t t h e m 
to any use. 
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Preevolutionary styles of scientific racism: 
monogenism and polygenism 

P r e e v o l u t i o n a r y justi f ications for racial r a n k i n g p r o c e e d e d in 
two m o d e s . T h e "sof ter" a r g u m e n t — a g a i n us ing i n a p p r o p r i a t e 
definit ions f r o m m o d e r n p e r s p e c t i v e s — u p h e l d the scriptural unity 
o f all p e o p l e s in the single creat ion of A d a m a n d Eve. T h i s view was 
cal led monogenism—or orig in f r o m a single source . H u m a n races 
are a p r o d u c t of d e g e n e r a t i o n f r o m Eden's per fect ion . Races h a v e 
d e c l i n e d to d i f f e r e n t d e g r e e s , whites least a n d blacks most. C l i m a t e 
p r o v e d most p o p u l a r as a p r i m a r y cause for racial distinction. De-
generat ionists d i f f e r e d o n the remediabi l i ty o f m o d e r n deficits. 
S o m e held that the d i f f e r e n c e s , t h o u g h d e v e l o p e d gradual ly u n d e r 
the inf luence o f c l imate, w e r e n o w f ixed a n d c o u l d n e v e r be re
versed . O t h e r s a r g u e d that the fact o f g r a d u a l d e v e l o p m e n t impl ied 
reversibility in a p p r o p r i a t e e n v i r o n m e n t s . S a m u e l S t a n h o p e Smith , 
pres ident o f the C o l l e g e o f N e w J e r s e y (later Pr inceton) , h o p e d that 
A m e r i c a n blacks, in a c l imate m o r e suited to C a u c a s i a n t e m p e r a 
ments , w o u l d soon t u r n white . B u t o t h e r degenerat ionis ts felt that 
i m p r o v e m e n t in b e n e v o l e n t c l imes c o u l d not p r o c e e d rapidly 
e n o u g h t o h a v e any i m p a c t u p o n h u m a n history. 

T h e " h a r d e r " a r g u m e n t a b a n d o n e d scr ipture a s al legorical a n d 
held that h u m a n races w e r e separate biological species, the descen
dants o f d i f f e r e n t A d a m s . A s a n o t h e r f o r m o f life, blacks n e e d not 
part ic ipate in the "equal i ty o f m a n . " P r o p o n e n t s o f this a r g u m e n t 
w e r e called "polygenis ts . " 

D e g e n e r a t i o n i s m was probably the m o r e p o p u l a r a r g u m e n t , i f 
only because scr ipture was not to be d iscarded lightly. M o r e o v e r , 
the interferti l i ty of all h u m a n races s e e m e d to g u a r a n t e e their u n i o n 
as a single species u n d e r B u f f o n ' s cr i ter ion that m e m b e r s of a spe
cies be able to b r e e d with each o t h e r , b u t not with representat ives of 
any o t h e r g r o u p . B u f f o n himself, the greatest naturalist o f e igh
teenth-century F r a n c e , was a s t r o n g abolitionist a n d e x p o n e n t of 
i m p r o v e m e n t for in fer ior races in a p p r o p r i a t e e n v i r o n m e n t s . B u t 
he n e v e r d o u b t e d the i n h e r e n t validity of a white s t a n d a r d : 

T h e most temperate climate lies between the 40th and 50th degree of 
latitude, and it produces the most handsome and beautiful men. It is from 
this climate that the ideas of the genuine color of mankind, and of the 
various degrees of beauty ought to be derived. 



72 T H E M I S M E A S U R E O F M A N 

S o m e degenerat ionis ts cited their c o m m i t m e n t s in the n a m e of 
h u m a n b r o t h e r h o o d . E t i e n n e Serres , a f a m o u s F r e n c h medica l 
anatomist , w r o t e in i 8 6 0 that the perfectabil i ty of l o w e r races distin
g u i s h e d h u m a n s as the only species subject to i m p r o v e m e n t by its 
o w n ef forts . He lambasted p o l y g e n y as a "savage t h e o r y " that "seems 
to lend scientific s u p p o r t to the e n s l a v e m e n t of races less a d v a n c e d 
in civilization than the C a u c a s i a n " : 

Their conclusion is that the Negro is no more a white man than a donkey 
is a horse or a zebra—a theory put into practice in the United States of 
America, to the shame of civilization (i860, pp. 407-408). 

N o n e t h e l e s s , Serres w o r k e d to d o c u m e n t the signs o f inferiority 
a m o n g lower races. As an anatomist , he s o u g h t e v i d e n c e within his 
specialty a n d confessed to s o m e difficulty in establishing both crite
ria a n d data. He settled on the theory o f r e c a p i t u l a t i o n — t h e idea 
that h i g h e r c r e a t u r e s r e p e a t the adul t stages o f lower animals d u r i n g 
their o w n g r o w t h ( C h a p t e r 4). A d u l t blacks, he a r g u e d , should be 
like white c h i l d r e n , a d u l t M o n g o l i a n s like white adolescents . He 
s e a r c h e d di l igently but dev ised n o t h i n g m u c h better than the dis
tance b e t w e e n navel a n d p e n i s — " t h a t inef faceable sign o f e m b r y 
onic life in m a n . " T h i s distance is small relative to b o d y h e i g h t in 
babies o f all races. T h e navel migrates u p w a r d d u r i n g g r o w t h , b u t 
attains g r e a t e r he ights in whites than in yel lows, a n d n e v e r gets very 
far at all in blacks. Blacks r e m a i n perpetua l ly like white c h i l d r e n a n d 
a n n o u n c e their inferiority thereby. 

P o l y g e n y , t h o u g h less p o p u l a r , h a d its i l lustrious s u p p o r t e r s as 
well . David H u m e did not s p e n d his life absorbed in p u r e t h o u g h t . 
He h e l d a n u m b e r of political posts, i n c l u d i n g the s t e w a r d s h i p of the 
Engl ish colonial office in 1 7 6 6 . H u m e a d v o c a t e d b o t h the separate 
creat ion a n d innate inferiority o f n o n w h i t e races: 

I am apt to suspect the negroes and in general all the other species of 
men (for there are four or five different kinds) to be naturally inferior to 
the whites. There never was a civilized nation of any other complexion than 
white, nor even any individual eminent either in action or speculation.* No 
ingenious manufacturers amongst them, no arts, no sciences. . . . Such a 

*This "inductive" argument from human cultures is far from dead as a defense of 
racism. In his Study of History (1934 edition), Arnold Toynbee wrote: "When we 
classify mankind by color, the only one of the primary races, given by this classifica
tion, which has not made a creative contribution to any of our twenty-one civiliza
tions is the Black Race" (in Newby, 1969, p. 217). 
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uniform and constant difference could not happen in so many countries 
and ages, if nature had not made an original distinction betwixt these breeds 
of men. Not to mention our colonies, there are negroe slaves dispersed all 
over Europe, of which none ever discovered any symptoms of ingenuity, 
tho' low people without education will start up amongst us, and distinguish 
themselves in every profession. In Jamaica indeed they talk of one negroe 
as a man of parts and learning; but 'tis likely he is admired for very slender 
accomplishments like a parrot who speaks a few words plainly (in Popkin, 
1974, p. 143; see Popkin's excellent article for a long analysis of H u m e as 
a polygenist). 

C h a r l e s W h i t e , an Engl ish s u r g e o n , w r o t e the strongest d e f e n s e 
of p o l y g e n y in 1799—Account of the Regular Gradation in Man. W h i t e 
a b a n d o n e d B u f f o n ' s cr i ter ion of interferti l i ty in de f in ing species, 
p o i n t i n g to successful hybr ids b e t w e e n such convent ional ly separate 
g r o u p s as f o x e s , wolves , a n d j a c k a l s . * He rai led against the idea that 
c l imate m i g h t p r o d u c e racial d i f ferences , a r g u i n g that such ideas 
m i g h t lead, by extens ion , to the " d e g r a d i n g n o t i o n " o f evo lut ion 
b e t w e e n species. He disc la imed any political motivat ion a n d an
n o u n c e d an unta inted p u r p o s e : " to investigate a proposi t ion in nat
ural history." He explicit ly rejected any extens ion of p o l y g e n y to 
" c o u n t e n a n c e the p e r n i c i o u s practice o f ens laving m a n k i n d . " 
White 's criteria of r a n k i n g t e n d e d t o w a r d the aesthetic, a n d his ar
g u m e n t i n c l u d e d the f o l l o w i n g g e m , o f ten q u o t e d . W h e r e else but 
a m o n g C a u c a s i a n s , h e a r g u e d , can w e f i n d 

. . . that nobly arched head, containing such a quantity of brain. . . . 
Where that variety of features, and fulness of expression; those long, flow-

* Modern evolutionary theory does invoke a barrier to interfertility as the primary 
criterion for status as a species. In the standard definition: "Species are actually or 
potentially interbreeding populations sharing a common gene pool, and reproduc-
tively isolated from all other groups." Reproductive isolation, however, does not 
mean that individual hybrids never arise, but only that the two species maintain 
their integrity in natural contact. Hybrids may be sterile (mules). Fertile hybrids 
may even arise quite frequently, but if natural selection acts preferentially against 
them (as a result of inferiority in structural design, rejection as mates by full mem
bers of either species, etc.) they will not increase in frequency and the two species 
will not amalgamate. Often fertile hybrids can be produced in the laboratory by 
imposing situations not encountered in nature (forced breeding between species 
that normally mature at different times of the year, for example). Such examples 
do not refute a status as separate species because the two groups do not amalgamate 
in the wild (maturation at different times of the year may be an efficient means of 
reproductive isolation). 
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ing, graceful ring-lets; that majestic beard, those rosy cheeks and coral lips? 
Where that . . . noble gait? In what other quarter of the globe shall we find 
the blush that overspreads the soft features of the beautiful women of 
Europe, that emblem of modesty, of delicate feelings . . . where, except on 
the bosom of the European woman, two such p lump and snowy white 
hemispheres, tipt with vermillion (in Stanton, i960, p. 17). 

Louis Agassiz—America's theorist of polygeny 
R a l p h W a l d o E m e r s o n a r g u e d that intellectual e m a n c i p a t i o n 

should fol low political i n d e p e n d e n c e . A m e r i c a n scholars should 
a b a n d o n their subserv ience t o E u r o p e a n styles a n d theories . W e 
h a v e , E m e r s o n w r o t e , " l istened too l o n g to the court ly muses o f 
E u r o p e . " " W e will walk o n o u r o w n feet; w e will w o r k with o u r o w n 
h a n d s ; we will speak o u r o w n m i n d s " (in Stanton, i g 6 o , p . 84). 

In the early to m i d - n i n e t e e n t h century , the b u d d i n g profess ion 
of A m e r i c a n science o r g a n i z e d itself to fol low E m e r s o n ' s advice . A 
col lection o f eclectic a m a t e u r s , b o w i n g b e f o r e the prest ige o f E u r o 
p e a n theorists, b e c a m e a g r o u p of professionals with i n d i g e n o u s 
ideas a n d an internal d y n a m i c that d id not r e q u i r e constant fue l ing 
f r o m E u r o p e . T h e d o c t r i n e o f p o l y g e n y acted a s a n i m p o r t a n t a g e n t 
in this t r a n s f o r m a t i o n ; for i t was o n e of the f irst theories of largely 
A m e r i c a n or ig in that w o n the attention a n d respect o f E u r o p e a n 
scientists—so m u c h so that E u r o p e a n s r e f e r r e d to p o l y g e n y as the 
" A m e r i c a n school" o f a n t h r o p o l o g y . P o l y g e n y h a d E u r o p e a n ante
cedents , as we have seen, but A m e r i c a n s d e v e l o p e d the data cited in 
its s u p p o r t a n d based a large b o d y of research on its tenets. I shall 
c o n c e n t r a t e o n the two most f a m o u s advocates o f p o l y g e n y — A g a s 
siz the theorist a n d M o r t o n the data analyst; a n d I shall try to u n 
c o v e r b o t h the h i d d e n motives a n d the f inag l ing o f data so central 
to their s u p p o r t . * F o r starters, it is obviously not accidental that a 
nat ion still pract ic ing slavery a n d e x p e l l i n g its aborig inal inhabitants 
f r o m their h o m e l a n d s s h o u l d h a v e p r o v i d e d a base for theories that 
blacks a n d Indians are separate species, infer ior to whites. 

L o u i s A g a s s i z ( 1 8 0 7 — 1 8 7 3 ) , the great Swiss naturalist, w o n his 
reputat ion in E u r o p e , pr imari ly as Cuvier ' s disciple a n d a s tudent of 

* An excellent history of the entire "American school" can be found in W. Stanton's 
The Leopard's Spots. 
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fossil fishes. His i m m i g r a t i o n to A m e r i c a in the 1840s immediate ly 
e levated the status of A m e r i c a n natural history. F o r the f irst t ime, a 
major E u r o p e a n theorist h a d f o u n d e n o u g h o f va lue i n the U n i t e d 
States to c o m e a n d stay. Agass iz b e c a m e a professor at H a r v a r d , 
w h e r e h e f o u n d e d a n d directed the M u s e u m o f C o m p a r a t i v e Zool
o g y until his d e a t h in 1873 (I o c c u p y an office in the or ig inal w i n g 
of his bui ld ing) . A g a s s i z was a c h a r m e r ; he was l ionized in social 
a n d intel lectual circles f r o m B o s t o n to C h a r l e s t o w n . He s p o k e for 
science with b o u n d l e s s e n t h u s i a s m a n d raised m o n e y with equal zeal 
t o s u p p o r t his bui ld ings , col lections, a n d publicat ions. N o m a n d i d 
m o r e t o establish a n d e n h a n c e the prest ige o f A m e r i c a n b io logy 
d u r i n g the n i n e t e e n t h century . 

A g a s s i z also b e c a m e the l e a d i n g s p o k e s m a n for p o l y g e n y in 
A m e r i c a . H e did not b r i n g this theory with h i m f r o m E u r o p e . H e 
c o n v e r t e d to the d o c t r i n e of h u m a n races as separate species af ter 
his f i rs t e x p e r i e n c e s with A m e r i c a n blacks. 

A g a s s i z d i d not e m b r a c e p o l y g e n y as a conscious political doc
trine. H e n e v e r d o u b t e d the p r o p r i e t y o f racial r a n k i n g , b u t h e d i d 
c o u n t h i m s e l f a m o n g the o p p o n e n t s o f slavery. His a d h e r e n c e t o 
p o l y g e n y f lowed easily f r o m p r o c e d u r e s o f biological research that 
he h a d d e v e l o p e d in o t h e r a n d ear l ier contexts . He was, f i rs t of all, a 
d e v o u t creationist w h o lived l o n g e n o u g h t o b e c o m e the only major 
scientific o p p o n e n t of evo lut ion. B u t near ly all scientists w e r e cre
ationists b e f o r e 1 8 5 9 , a n d m o s t d i d n o t b e c o m e polygenists (racial 
d i f ferent iat ion within a single species p o s e d no threat to the doc
trine o f special c r e a t i o n — j u s t c o n s i d e r b r e e d s o f d o g s a n d cattle). 
Agassiz 's predisposi t ion to p o l y g e n y arose primari ly f r o m two as
pects o f his p e r s o n a l theories a n d m e t h o d s : 

1. In s t u d y i n g the g e o g r a p h i c distr ibution of animals a n d plants, 
Agass iz d e v e l o p e d a t h e o r y a b o u t "centers o f creat ion." He bel ieved 
that species w e r e crated in their p r o p e r places a n d did not genera l ly 
m i g r a t e far f r o m these centers . O t h e r b i o g e o g r a p h e r s i n v o k e d cre
ation in a s ingle spot with extens ive m i g r a t i o n thereaf ter . T h u s , 
w h e n Agass iz s tudied w h a t we w o u l d n o w r e g a r d as a single wide
s p r e a d species, d i v i d e d into fairly distinct g e o g r a p h i c a l races, he 
t e n d e d to n a m e several separate species, each created at its center 
of or ig in . Homo sapiens is a p r i m a r y e x a m p l e of a cosmopol i tan , 
variable species. 
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2. Agass iz was an e x t r e m e splitter in his t a x c n o . n i c practice. 
T a x o n o m i s t s tend to fall into two c a m p s — " l u m p e r s , " w h o c o n c e n 
trate on similarities a n d a m a l g a m a t e g r o u p s with small d i f ferences 
into single species, a n d "splitters," w h o focus on m i n u t e distinctions 
a n d establish species on the smallest peculiarit ies of des ign. Agass iz 
was a splitter a m o n g splitters. He o n c e n a m e d three g e n e r a of fossil 
f ishes f r o m isolated teeth that a later paleontologist f o u n d in the 
variable dent i t ion of a s ingle indiv idual . He n a m e d invalid species 
o f f r e s h w a t e r f i s h e s b y the h u n d r e d s , bas ing t h e m u p o n pecul iar 
individuals within single, variable species. A n e x t r e m e splitter w h o 
v i e w e d o r g a n i s m s as c r e a t e d o v e r their ent ire r a n g e m i g h t well be 
t e m p t e d to r e g a r d h u m a n races as separate creat ions. N o n e t h e l e s s , 
b e f o r e c o m i n g t o A m e r i c a , Agass iz a d v o c a t e d the d o c t r i n e o f h u 
m a n u n i t y — e v e n t h o u g h h e v i e w e d o u r variat ion a s except ional . H e 
wrote in 1845: 

Here is revealed anew the superiority of the human genre and its greater 
independence in nature. Whereas the animals are distinct species in the 
different zoological provinces to which they appertain, man, despite the 
diversity of his races, constitutes one and the same species over all the 
surface of the globe (in Stanton, i960, p. 101). 

Agass iz m a y have b e e n p r e d i s p o s e d to p o l y g e n y by biological 
belief, but I d o u b t that this p ious m a n w o u l d have a b a n d o n e d the 
Biblical o r t h o d o x y of a single A d a m i f he h a d not b e e n c o n f r o n t e d 
both by the sight o f A m e r i c a n blacks a n d the u r g i n g s o f his po lyge-
nist co l leagues . A g a s s i z n e v e r g e n e r a t e d any data for p o l y g e n y . His 
convers ion fo l lowed a n i m m e d i a t e visceral j u d g m e n t a n d some per
sistent persuas ion by f r iends . His later s u p p o r t rested on n o t h i n g 
d e e p e r in the r e a l m of biological k n o w l e d g e . 

Agass iz h a d n e v e r seen a black p e r s o n in E u r o p e . W h e n he f i rst 
m e t blacks as servants at his Phi lade lphia hotel in 1846, he e x p e r i 
e n c e d a p r o n o u n c e d visceral revuls ion. T h i s j a r r i n g e x p e r i e n c e , 
c o u p l e d with his sexual fears a b o u t miscegenat ion, a p p a r e n t l y es
tablished his convict ion that blacks are a separate species. In a re
m a r k a b l y c a n d i d passage, he wrote to his m o t h e r f r o m A m e r i c a : 

It was in Philadelphia that I first found myself in prolonged contact with 
negroes; all the domestics in my hotel were men of color. I can scarcely 
express to you the painful impression that I received, especially since the 
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feeling that they inspired in me is contrary to all our ideas about the confra
ternity of the human type [genre] and the unique origin of our species. 
But truth before all. Nevertheless, I experienced pity at the sight of this 
degraded and degenerate race, and their lot inspired compassion in me in 
thinking that they are really men. Nonetheless , it is impossible for me to 
reprocess the feeling that they are not of the same blood as us. In seeing 
their black faces with their thick lips and grimacing teeth, the wool on their 
head, their bent knees, their elongated hands, their large curved nails, and 
especially the livid color of the palm of their hands, I could not take my eyes 
off their face in order to tell them to stay far away. And when they advanced 
that hideous hand towards my plate in order to serve me, I wished I were 
able to depart in order to eat a piece of bread elsewhere, rather than dine 
with such service. What unhappiness for the white race—to have tied their 
existence so closely with that of negroes in certain countries! God preserve 
us from such a contact! (Agassiz to his mother, December 1846.) (The 
standard Life and Letters, compiled by Agassiz's wife, omits these lines in 
presenting an expurgated version of this famous letter. Other historians 
have paraphrased them or passed them by. I recovered this passage from 
the original manuscript in Harvard's Houghton Library and have trans
lated it, verbatim, for the first time so far as I know.) 

Agass i z p u b l i s h e d his m a j o r s t a t e m e n t o n h u m a n races i n the 
Christian Examiner for 1850. He b e g i n s by d i s m i s s i n g as d e m a g o g u e s 
b o t h t h e d i v i n e s w h o w o u l d o u t l a w h i m a s a n inf idel ( for p r e a c h i n g 
t h e d o c t r i n e o f m u l t i p l e A d a m s ) a n d t h e abol i t ionis ts w h o w o u l d 
b r a n d h i m as a d e f e n d e r o f s lavery: 

It has been charged upon the views here advanced that they tend to the 
support of slavery. . . . Is that a fair objection to a philosophical investiga
tion? Here we have to do only with the question of the origin of men; let the 
politicians, let those who feel themselves called upon to regulate human 
society, see what they can do with the results. . . . We disclaim, however, 
all connection with any question involving political matters. It is simply with 
reference to the possibility of appreciating the differences existing between 
different men, and of eventually determining whether they have originated 
all over the world, and under what circumstances, that we have here tried 
to trace some facts respecting the human races (1850, p. 113). 

Agass i z t h e n p r e s e n t s his a r g u m e n t : T h e t h e o r y o f p o l y g e n y 
d o e s n o t c o n s t i t u t e a n attack u p o n t h e scr iptural d o c t r i n e o f h u m a n 
un i ty . M e n are b o u n d b y a c o m m o n s t r u c t u r e a n d s y m p a t h y , e v e n 
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t h o u g h races w e r e created a s separate species. T h e Bible d o e s not 
speak a b o u t parts o f the w o r l d u n k n o w n to the ancients; the tale o f 
A d a m refers only t o the or ig in o f Caucas ians . N e g r o e s a n d C a u c a 
sians are as distinct in the m u m m i f i e d r e m a i n s of E g y p t as they are 
today. I f h u m a n races w e r e the p r o d u c t o f climatic inf luence, t h e n 
the passage o f t h r e e t h o u s a n d years w o u l d have e n g e n d e r e d sub
stantial c h a n g e s (Agassiz h a d n o inkl ing o f h u m a n antiquity; h e 
be l ieved that t h r e e t h o u s a n d years i n c l u d e d a major c h u n k of o u r 
ent ire history). M o d e r n races o c c u p y definite, n o n o v e r l a p p i n g , g e o 
g r a p h i c a r e a s — e v e n t h o u g h s o m e r a n g e s have b e e n b l u r r e d o r 
obl i terated by m i g r a t i o n . As physically distinct, tempora l ly invariant 
g r o u p s with discrete g e o g r a p h i c a l r a n g e s , h u m a n races m e t all 
Agassiz 's biological criteria for separate species. 

These races must have originated . . . in the same numerical propor
tions, and over the same area, in which they now occur. . . . They cannot 
have originated in single individuals, but must have been created in that 
numeric harmony which is characteristic of each species; men must have 
originated in nations, as the bees have originated in swarms (pp. 128—129). 

T h e n , a p p r o a c h i n g the e n d of his article, Agass iz abrupt ly shifts his 
g r o u n d a n d a n n o u n c e s a m o r a l i m p e r a t i v e — e v e n t h o u g h h e h a d 
explicit ly just i f ied his inquiry by cast ing it as an objective investiga
tion of natural history. 

There are upon earth different races of men, inhabiting different parts 
of its surface, which have different physical characters; and this fact . . . 
presses upon us the obligation to settle the relative rank among these races, 
the relative value of the characters peculiar to each, in a scientific point of 
view. . . . As philosophers it is our duty to look it in the face (p. 142). 

A s direct e v i d e n c e for di f ferent ia l , innate va lue Agass iz v e n t u r e s n o 
f u r t h e r than the s t a n d a r d set o f Caucas ian cultural s tereotypes: 

T h e indominable, courageous, proud Indian—in how very different a 
light he stands by the side of the submissive, obsequious, imitative negro, or 
by the side of the tricky, cunning, and cowardly Mongolian! Are not these 
facts indications that the different races do not rank upon one level in 
nature (p. 144). 

Blacks , A g a s s i z dec lares , must o c c u p y the bot tom r u n g o f any objec
tive l a d d e r : 
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It seems to us to be mock-philanthropy and mock-philosophy to 
assume that all races have the same abilities, enjoy the same powers, and 
show the same natural dispositions, and that in consequence of this equal
ity they are entitled to the same position in human society. History speaks 
here for itself. . . . This compact continent of Africa exhibits a population 
which has been in constant intercourse with the white race, which has 
enjoyed the benefit of the example of the Egyptian civilization, of the 
Phoenician civilization, of the Roman civilization, of the Arab civilization 
. . . and nevertheless there has never been a regulated society of black men 
developed on that continent. Does not this indicate in this race a peculiar 
apathy, a peculiar indifference to the advantages afforded by civilized 
society? (pp. 143-144). 

I f Agass iz h a d n o t m a d e his political m e s s a g e c lear, he e n d s by 
a d v o c a t i n g specific social policy. E d u c a t i o n , he a r g u e s , must be tai
lored to innate ability; train blacks in h a n d w o r k , whites in m i n d 
work: 

What would be the best education to be imparted to the different races 
in consequence of their primitive difference, . . . We entertain not the 
slightest doubt that human affairs with reference to the colored races 
would be far more judiciously conducted if, in our intercourse with them, 
we were guided by a full consciousness of the real difference existing 
between us and them, and a desire to foster those dispositions that are 
eminently marked in them, rather than by treating them on terms of 
equality (p. 145). 

S ince those " e m i n e n t l y m a r k e d " disposit ions a r e submissive-
ness, obsequiousness , a n d imitat ion, we c a n well i m a g i n e what 
Agass iz h a d in m i n d . I h a v e treated this p a p e r in detail b e c a u s e it 
is so typical of its g e n r e — a d v o c a c y of social policy c o u c h e d as a 
dispassionate inquiry into scientific fact. T h e strategy is by no 
m e a n s m o r i b u n d today. 

In a later c o r r e s p o n d e n c e , p u r s u e d in the midst of the Civil 
W a r , Agass iz e x p r e s s e d his political views m o r e forceful ly a n d at 
g r e a t e r l e n g t h . ( T h e s e letters are also e x p u r g a t e d without indica
tion in the s t a n d a r d vers ion p u b l i s h e d by Agassiz 's wife. A g a i n , I 
h a v e res tored passages f r o m the or ig inal letters in H a r v a r d ' s 
H o u g h t o n Library .) S . G. H o w e , a m e m b e r of Lincoln's I n q u i r y 
C o m m i s s i o n , a s k e d Agassiz 's o p i n i o n a b o u t the role of blacks in a 
r e u n i t e d nat ion. ( H o w e , k n o w n best f o r his w o r k in pr ison r e f o r m 
a n d e d u c a t i o n o f the bl ind, was the h u s b a n d o f Jul ia W a r d H o w e , 
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a u t h o r o f the "Batt le H y m n o f the Republ ic" . ) I n f o u r l o n g a n d 
i m p a s s i o n e d letters, Agass iz p l e a d e d his case. T h e persistence of a 
l a r g e a n d p e r m a n e n t black p o p u l a t i o n in A m e r i c a must be 
a c k n o w l e d g e d as a g r i m reality. I n d i a n s , d r i v e n by their c o m m e n d 
able p r i d e , m a y per ish in battle, b u t " the n e g r o exhibits by n a t u r e 
a pliability, a readiness to a c c o m m o d a t e h i m s e l f to c i rcumstances , 
a p r o n e n e s s to imitate those a m o n g w h o m he l ives" (9 A u g u s t 
1863). 

A l t h o u g h legal equal i ty must be g r a n t e d to all, blacks s h o u l d be 
d e n i e d social equality, lest the white race be c o m p r o m i s e d a n d 
d i luted: "Social equality I d e e m at all t ime impract icable . It is a 
natural impossibility f lowing f r o m the very character o f the n e g r o 
r a c e " (10 A u g u s t 1863); for blacks are " indolent , p layfu l , s e n s u o u s , 
imitative, subservient , g o o d n a t u r e d , versati le, unsteady in their 
p u r p o s e , d e v o t e d , af fect ionate , in e v e r y t h i n g unl ike o t h e r races, 
they may b u t be c o m p a r e d to c h i l d r e n , g r o w n in the stature o f 
adults whi le re ta in ing a chi ldl ike m i n d . . . . T h e r e f o r e I h o l d that 
they are incapable of l iving on a f o o t i n g of social equality with the 
whites , in o n e a n d the same c o m m u n i t y , wi thout b e i n g an e l e m e n t 
o f social d i s o r d e r " (10 A u g u s t 1863). Blacks must be r e g u l a t e d a n d 
l imited, lest an injudicious a w a r d of social pr iv i lege sow later dis
c o r d : 

No man has a right to what he is unfit to use. . . . Let us beware of 
granting too much to the negro race in the beginning, lest it become nec
essary to recall violently some of the privileges which they may use to our 
detriment and their own injury (10 August 1863). 

F o r A g a s s i z , n o t h i n g inspired m o r e fear than the p r o s p e c t o f 
a m a l g a m a t i o n b y i n t e r m a r r i a g e . White s trength d e p e n d s u p o n 
separat ion: " T h e p r o d u c t i o n of ha l fbreeds is as m u c h a sin against 
n a t u r e , as incest in a civil ized c o m m u n i t y is a sin against pur i ty of 
character . . . . Far f r o m p r e s e n t i n g to me a natural solut ion of o u r 
difficulties, the idea of a m a l g a m a t i o n is m o s t r e p u g n a n t to my feel
ings , I hold it to be a p e r v e r s i o n of every natural sent iment . . . . No 
ef forts s h o u l d be s p a r e d to c h e c k that which is a b h o r r e n t to o u r 
better n a t u r e , a n d to the p r o g r e s s of a h i g h e r civilization a n d a 
p u r e r moral i ty" (9 A u g u s t 1863). 

Agass iz n o w realizes that he has a r g u e d h i m s e l f into a c o r n e r . 
I f i n t e r b r e e d i n g a m o n g races (separate species to Agassiz) is unnat
ura l a n d r e p u g n a n t , w h y a r e " h a l f b r e e d s " s o c o m m o n i n A m e r i c a ? 
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A g a s s i z attributes this lamentable fact to the sexual recept iveness 
o f h o u s e m a i d s a n d the naivete o f y o u n g S o u t h e r n g e n t l e m e n . T h e 
servants, i t s e e m s , a r e ha l fbreeds a l ready (we a r e not told h o w their 
parents o v e r c a m e a natural r e p u g n a n c e for o n e a n o t h e r ) ; y o u n g 
m e n r e s p o n d aesthetically to the white half, while a d e g r e e of black 
h e r i t a g e loosens the natural inhibit ions of a h i g h e r race . O n c e 
acc l imated, the p o o r y o u n g m e n a r e h o o k e d , a n d they acquire a 
taste for p u r e blacks: 

As soon as the sexual desires are awakening in the young men of the 
South, they find it easy to gratify themselves by the readiness with which 
they are met by colored [halfbreed] house servants. . . . This blunts his 
better instincts in that direction and leads him gradually to seek more spicy 
partners, as I have heard the full blacks called by fast young men (9 August 
1863). 

Finally, Agass iz c o m b i n e s vivid i m a g e a n d m e t a p h o r to w a r n 
against the ul t imate d a n g e r of a m i x e d and e n f e e b l e d p e o p l e : 

Conceive for a moment the difference it would make in future ages, 
for the prospect of republican institutions and our civilization generally, if 
instead of the manly population descended from cognate nations the 
United States should hereafter be inhabited by the effeminate progeny of 
mixed races, half indian, half negro, sprinkled with white blood. . . . I 
shudder from the consequences. We have already to struggle, in our prog
ress, against the influence of universal equality, in consequence of the dif
ficulty of preserving the acquisitions of individual eminence, the wealth of 
refinement and culture growing out of select associations. What would be 
our condition if to these difficulties were added the far more tenacious 
influences of physical disability. . . . How shall we eradicate the stigma of 
a lower race when its blood has once been allowed to flow freely into that 
of our children (10 August 1863).* 

Agass iz c o n c l u d e s that legal f r e e d o m a w a r d e d to slaves in m a n 
umiss ion m u s t s p u r the e n f o r c e m e n t of rigid social separat ion 
a m o n g races. Fortunate ly , n a t u r e shall be the accompl ice o f moral 

*E. D. Cope, America's leading paleontologist and evolutionary biologist, 
reiterated the same theme even more forcefully in 1890 (p. 2054): "The highest 
race of man cannot afford to lose or even to compromise the advantages it has 
acquired by hundreds of centuries of toil and hardship, by mingling its blood with 
the lowest. . . . We cannot cloud or extinguish the fine nervous susceptibility, and 
the mental force, which cultivation develops in the constitution of the Indo-
European, by the fleshly instincts, and dark mind of the African. Not only is the 
mind stagnated, and the life of mere living introduced in its stead, but the possi
bility of resurrection is rendered doubtful or impossible." 
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vir tue; f o r p e o p l e , f ree to c h o o s e , gravitate natural ly t o w a r d the 
cl imates o f their or ig inal h o m e l a n d . T h e black species, c reated f o r 
hot a n d h u m i d condi t ions , will prevai l in the S o u t h e r n lowlands , 
t h o u g h whites will mainta in d o m i n i o n over the seashore a n d ele
vated g r o u n d . T h e new S o u t h will contain s o m e N e g r o states. W e 
s h o u l d bow b e f o r e this necessity a n d admit t h e m into the U n i o n ; 
we h a v e , after all, a l ready r e c o g n i z e d both " H a i t y a n d L i b e r i a . " * 
B u t the b r a c i n g N o r t h is not a congenia l h o m e f o r c a r e f r e e a n d 
lackadaisical p e o p l e , created for w a r m e r reg ions . P u r e blacks will 
m i g r a t e S o u t h , leaving a s tubborn res idue to d w i n d l e a n d d ie out 
in the N o r t h : "I h o p e i t m a y g r a d u a l l y d ie out in the north w h e r e 
i t has only an artificial f o o t h o l d " ( 11 A u g u s t 1863). As for the 
mulat toes , " their sickly p h y s i q u e a n d their i m p a i r e d f e c u n d i t y " 
s h o u l d assure their d e m i s e o n c e the shackles o f slavery no l o n g e r 
p r o v i d e a n o p p o r t u n i t y for u n n a t u r a l i n t e r b r e e d i n g . 

Agassiz 's w o r l d col lapsed d u r i n g the last d e c a d e of his life. His 
s tudents rebel led; his s u p p o r t e r s d e f e c t e d . He r e m a i n e d a h e r o to 
the publ ic , but scientists b e g a n to r e g a r d h i m as a r igid a n d a g i n g 
d o g m a t i s t , s t a n d i n g f irm in his ant iquated beliefs b e f o r e the Dar
winian tide. B u t his social p r e f e r e n c e s for racial s e g r e g a t i o n pre
v a i l e d — a l l the m o r e b e c a u s e his fanciful h o p e for vo luntary 
g e o g r a p h i c separat ion did not. 

Samuel George Morton—empiricist of polygeny 
Agass iz d i d not s p e n d all his t ime in Phi ladelphia rev i l ing black 

waiters. In the same letter to his m o t h e r , he wrote in g l o w i n g t e r m s 
of his visit to the anatomical col lection of Phi ladelphia 's distin
g u i s h e d scientist a n d physic ian S a m u e l G e o r g e M o r t o n : " I m a g i n e 
a series of 600 skulls, most of Indians f r o m all tribes w h o inhabit 
or o n c e inhabited all of A m e r i c a . N o t h i n g like i t exists a n y w h e r e 
else. T h i s col lect ion, by itself, is w o r t h a tr ip to A m e r i c a " (Agassiz 
to his m o t h e r , D e c e m b e r 1846, translated f r o m the or ig inal letter 
i n H o u g h t o n L i b r a r y , H a r v a r d Univers i ty) . 

*Not all detractors of blacks were so generous. E. D. Cope, who feared that misce
genation would block the path to heaven (see preceding footnote), advocated the 
return of all blacks to Africa (1890, p. 2053): "Have we not burdens enough to carry-
in the European peasantry which we are called on every year to receive and assimi
late? Is our own race on a plane sufficiently high, to render it safe for us to carry 
eight millions of dead material in the very center of our vital organism?" 
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Agass iz speculated freely and at l ength , but he amassed no data 
to s u p p o r t his p o l y g e n i c theory. M o r t o n , a Phi ladelphia patrician 
with two medica l d e g r e e s — o n e f r o m fashionable E d i n b u r g h — p r o 
v ided the " facts" that w o n w o r l d w i d e respect for the " A m e r i c a n 
school" o f p o l y g e n y . M o r t o n b e g a n his collection o f h u m a n skulls 
in the 1820s; he h a d m o r e than o n e t h o u s a n d w h e n he d i e d in 
1 8 5 1 . Fr iends (and enemies) r e f e r r e d to his great charnel h o u s e as 
" the A m e r i c a n G o l g o t h a . " 

M o r t o n w o n his reputat ion as the great data-gatherer a n d 
objectivist o f A m e r i c a n science, the m a n w h o w o u l d raise an i m m a 
ture e n t e r p r i s e f r o m the mires o f fanciful speculat ion. O l i v e r W e n 
dell H o l m e s praised M o r t o n for " the severe a n d caut ious 
c h a r a c t e r " o f his w o r k s , which " f r o m their very nature are p e r m a 
n e n t data f o r all f u t u r e students of e t h n o l o g y " (in Stanton, 1960, 
p . 96). T h e same H u m b o l d t w h o h a d asserted the i n h e r e n t equality 
of all races wrote : 

T h e craniological treasures which you have been so fortunate as to 
unite in your collection, have in you found a worthy interpreter. Your 
work is equally remarkable for the profundity of its anatomical views, the 
numerical detail of the relations of organic conformation, and the absence 
of those poetical reveries which are the myths of modern physiology (in 
Meigs, 1851, p. 48). 

W h e n M o r t o n died in 1 8 5 1 , the New York Tribune wrote that " p r o b 
ably no scientific m a n in A m e r i c a enjoyed a h i g h e r reputat ion 
a m o n g scholars t h r o u g h o u t the w o r l d , than Dr . M o r t o n " (in Stan
ton, i 9 6 0 , p . 144). 

Y e t M o r t o n g a t h e r e d skulls ne i ther for the dilettante's mot ive 
of abstract interest n o r the taxonomist 's zeal for c o m p l e t e r e p r e 
sentation. He h a d a hypothes is to test: that a r a n k i n g of races could 
be established objectively by physical characteristics of the bra in , 
part icularly by its size. M o r t o n took a special interest in native 
A m e r i c a n s . A s G e o r g e C o m b e , his fervent f r iend and s u p p o r t e r , 
wrote : 

O ne of the most singular features in the history of this continent, is, 
that the aboriginal races, with few exceptions, have perished or constantly 
receded, before the Anglo-Saxon race, and have in no instance either min
gled with them as equals, or adopted their manners and civilization. These 
phenomena must have a cause; and can any inquiry be at once more inter-
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esting and philosophical than that which endeavors to ascertain whether 
that cause be connected with a difference in the brain between the native 
American race, and their conquering invaders (Combe and Coates, in 
review of Morton's Crania Americana, 1840, p. 352). 

M o r e o v e r , C o m b e a r g u e d that Morton 's col lection w o u l d acquire 
t r u e scientific va lue only if menta l a n d m o r a l w o r t h c o u l d be read 
f r o m brains: " I f this d o c t r i n e be u n f o u n d e d , these skulls are m e r e 
facts in N a t u r a l History , p r e s e n t i n g no part icular i n f o r m a t i o n as to 
the mental qualities o f the p e o p l e " ( f rom C o m b e ' s a p p e n d i x to 
Morton 's Crania Americana, 1839, p. 275) . 

A l t h o u g h he vacil lated early in his c a r e e r , M o r t o n soon b e c a m e 
a leader a m o n g the A m e r i c a n polygenists . He wrote several articles 
to d e f e n d the status of h u m a n races as separate , c reated species. 
H e took o n the s trongest claim o f o p p o n e n t s — t h e interferti l i ty o f 
all h u m a n r a c e s — b y a r g u i n g f r o m both sides. H e rel ied o n trav
elers ' reports to c laim that s o m e h u m a n r a c e s — A u s t r a l i a n abor ig
ines a n d Caucas ians in p a r t i c u l a r — v e r y rarely p r o d u c e ferti le 
o f f s p r i n g ( M o r t o n , 1 8 5 1 ) . He attr ibuted this fa i lure to "a disparity 
o f p r i m o r d i a l o r g a n i z a t i o n . " B u t , h e c o n t i n u e d , B u f f o n ' s cr i ter ion 
of interferti l i ty m u s t be a b a n d o n e d in any case, f o r hybr idizat ion is 
c o m m o n in n a t u r e , e v e n b e t w e e n species b e l o n g i n g to d i f f e r e n t 
g e n e r a ( M o r t o n , 1847, 1 8 5 ° ) - Species must be r e d e f i n e d as "a pri
m o r d i a l o r g a n i c f o r m " ( 1 8 5 0 , p . 82). " B r a v o , m y d e a r Sir ," w r o t e 
A g a s s i z in a letter, " y o u h a v e at last f u r n i s h e d science with a t r u e 
phi losophical def init ion of species" (in Stanton, i 9 6 0 , p . 141) . B u t 
h o w to r e c o g n i z e a p r i m o r d i a l f o r m ? M o r t o n rep l ied: " I f certain 
exist ing o r g a n i c types c a n be t raced back into the 'night of t ime, ' as 
dissimilar as we see t h e m n o w , is i t not m o r e reasonable to r e g a r d 
t h e m as abor ig inal , t h a n to s u p p o s e t h e m the m e r e a n d accidental 
der ivat ions o f a n isolated patr iarchal stem o f w h i c h w e k n o w noth
i n g ? " (1850, p . 82). T h u s , M o r t o n r e g a r d e d several b r e e d s o f d o g s 
as separate species because their skeletons res ided in the E g y p t i a n 
catacombs, as recognizable a n d distinct f r o m o t h e r b r e e d s as they 
are now. T h e tombs also c o n t a i n e d blacks a n d Caucas ians . M o r t o n 
d a t e d the b e a c h i n g o f N o a h ' s A r k o n A r a r a t a t 4 , 1 7 9 years b e f o r e 
his t ime, a n d the E g y p t i a n tombs at j u s t 1,000 years after t h a t — 
clearly not e n o u g h t ime for the sons of N o a h to d i f ferent iate into 
races. ( H o w , he asks, can we bel ieve that races c h a n g e d so rapidly 
f o r 1,000 years , a n d not at all for 3,000 years since then?) H u m a n 
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races must h a v e b e e n separate f r o m the start ( M o r t o n , 1839, p . 88). 
B u t separate , as the S u p r e m e C o u r t o n c e said, n e e d not m e a n 

u n e q u a l . M o r t o n t h e r e f o r e set out to establish relative r a n k on 
"object ive" g r o u n d s . H e s u r v e y e d the d r a w i n g s o f ancient E g y p t 
and f o u n d that blacks a r e invariably d e p i c t e d as m e n i a l s — a sure 
sign that they h a v e always p layed their a p p r o p r i a t e biological role: 
" N e g r o e s w e r e n u m e r o u s in E g y p t , but their social posit ion in 
ancient t imes was the same that it is n o w , that of servants a n d 
slaves" ( M o r t o n , 1844, p . 158). (A cur ious a r g u m e n t , to be s u r e , 
for these blacks h a d b e e n c a p t u r e d in w a r f a r e ; su b- S a h a r a n socie
ties d e p i c t e d blacks as rulers.) 

B u t M o r t o n ' s f a m e as a scientist rested u p o n his col lection of 
skulls a n d their role in racial r a n k i n g . Since the cranial cavity of a 
h u m a n skull p r o v i d e s a faithful m e a s u r e of the b r a i n i t o n c e con
ta ined, M o r t o n set o u t to rank races by the a v e r a g e sizes of their 
brains. He filled the cranial cavity with sifted white m u s t a r d seed, 
p o u r e d the seed back into a g r a d u a t e d cy l inder a n d r e a d the skull's 
v o l u m e in cubic inches. Later o n , he b e c a m e dissatisfied with mus
tard seed because he c o u l d not obtain consistent results. T h e seeds 
did n o t pack wel l , f o r they w e r e too l ight a n d still v a r i e d too m u c h 
in size, despi te sieving. R e m e a s u r e m e n t s of s ingle skulls m i g h t dif
fer by m o r e than 5 p e r c e n t , or 4 cubic inches in skulls with an 
a v e r a g e capacity n e a r 80 cubic inches. C o n s e q u e n t l y , he switched 
to o n e - e i g h t h - i n c h - d i a m e t e r lead shot " o f the size cal led B B " a n d 
a c h i e v e d consistent results that n e v e r var ied by m o r e than a single 
cubic inch for the same skull . 

M o r t o n p u b l i s h e d three major w o r k s o n the sizes o f h u m a n 
skul l s—his lavish, beauti ful ly i l lustrated v o l u m e on A m e r i c a n Indi
ans , the Crania Americana of 1839; his studies on skulls f r o m the 
E g y p t i a n tombs , the Crania Aegyptiaca of 1844; a n d the e p i t o m e of 
his ent ire col lect ion in 1849. Each c o n t a i n e d a table, s u m m a r i z i n g 
his results on a v e r a g e skull v o l u m e s a r r a n g e d by race . I h a v e 
r e p r o d u c e d all three tables h e r e (Tables 2.1 to 2.3). T h e y r e p r e s e n t 
the major contr ibut ion o f A m e r i c a n p o l y g e n y to debates about 
racial r a n k i n g . T h e y out l ived t h e theory o f s e p a r a t e creat ions a n d 
w e r e r e p r i n t e d repeatedly d u r i n g the n i n e t e e n t h c e n t u r y as irre
futable , " h a r d " data on the menta l w o r t h o f h u m a n races (see 
p . i 16) . N e e d l e s s to say, they m a t c h e d every g o o d Y a n k e e ' s preju
d i c e — w h i t e s on t o p , Indians in the m i d d l e , a n d blacks on the bot-
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Table 2*1 Morton's summary table of cranial capacity by race 

INTERNAL CAPACITY (IN3) 

RACE N MEAN LARGEST SMALLEST 

Caucasian 52 87 109 75 
Mongolian 10 83 93 69 
Malay 18 81 89 64 
American 144 82 100 60 
Ethiopian 29 78 94 65 

Table 2*2 Cranial capacities for skulls from Egyptian tombs 

PEOPLE MEAN CAPACITY (IN3) N 

Caucasian 
Pelasgic 88 21 
Semitic 82 5 
Egyptian 80 39 

Negroid 79 6 
Negro 73 1 

torn; a n d , a m o n g whites, T e u t o n s and A n g l o - S a x o n s o n top, Jews 
in the m i d d l e , a n d H i n d u s on the bot tom. M o r e o v e r , the pattern 
h a d b e e n stable t h r o u g h o u t r e c o r d e d history, for whites h a d the 
same a d v a n t a g e o v e r blacks in ancient E g y p t . Status a n d access to 
p o w e r in M o r t o n ' s A m e r i c a faithfully ref lected biological meri t . 
H o w could sentimentalists and egal i tarians stand against the dic
tates of nature? M o r t o n h a d p r o v i d e d c lean, objective data based 
on the largest collection of skulls in the wor ld . 

D u r i n g the s u m m e r of 1977 I spent several weeks r e a n a l y z i n g 
Morton 's data. ( M o r t o n , the self-styled objectivist, p u b l i s h e d all his 
raw i n f o r m a t i o n . We can infer with little d o u b t h o w he m o v e d 
f r o m raw m e a s u r e m e n t s to s u m m a r y tables.) In short , a n d to p u t 
i t bluntly , Morton 's s u m m a r i e s are a p a t c h w o r k of f u d g i n g a n d 
finagling in the clear interest of contro l l ing a priori convict ions. 
Y e t — a n d this i s the most i n t r i g u i n g aspect of the c a s e — I f ind no 
e v i d e n c e of conscious f r a u d ; i n d e e d , h a d M o r t o n b e e n a conscious 
f u d g e r , he w o u l d not h a v e publ ished his data so o p e n l y . 

C o n s c i o u s f r a u d is probably r a r e in science. It is also not very 
interest ing, for it tells us little a b o u t the n a t u r e of scientific activity. 
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RACES AND FAMILIES N LARGEST SMALLEST MEAN MEAN 

MODERN CAUCASIAN GROUP 

Teutonic Family 
Germans 18 114 70 90 ~ 
English 5 105 91 96 92 
Anglo-Americans 7 97 82 90 . 

Pelasgic Family 10 94 75 84 
Celtic Family 6 97 78 87 
Indostanic Family 32 91 67 80 
Semitic Family 3 98 84 89 
Nilotic Family 17 96 66 80 

ANCIENT CAUCASIAN GROUP 

Pelasgic Family 18 97 74 88 
Nilotic Family 55 96 68 80 

MONGOLIAN GROUP 

Chinese Family 6 91 70 82 

MALAY GROUP 

Malayan Family 20 97 68 8 6 ' 
Polynesian Family 3 84 82 8 3 . O KJ 

AMERICAN GROUP 

Toltecan Family 
Peruvians 155 101 58 7 5 ] 
Mexicans 22 92 67 79 J / y 

Barbarous Tribes 161 104 70 84 

NEGRO GROUP 

Native African Family 62 99 65 83 
American-born Negroes 12 89 73 82 
Hottentot Family 3 83 68 75 
Australians 8 83 63 75 

8 3 

Liars , i f d i s c o v e r e d , a r e e x c o m m u n i c a t e d ; scientists d e c l a r e that 
their profess ion has p r o p e r l y pol iced itself, a n d they r e t u r n to 
w o r k , m y t h o l o g y u n i m p a i r e d , and objectively v indicated. T h e 
p r e v a l e n c e of unconscious f inagling, on the o t h e r h a n d , suggests a 

Table 2*3 Morton s final summary of cranial capacity by race 

CRANIAL CAPACITY (IN3) 
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g e n e r a l conclus ion a b o u t the social c o n t e x t of science. F o r i f scien
tists can be honest ly se l f -de luded to Morton 's extent , t h e n p r i o r 
pre judice may be f o u n d a n y w h e r e , e v e n in the basics o f m e a s u r i n g 
b o n e s a n d tot ing sums. 

The case of Indian inferiority: C r a n i a A m e r i c a n a * 

M o r t o n b e g a n his first and largest w o r k , the Crania Americana 
of 1839, with a d iscourse on the essential character of h u m a n races. 
His statements immediate ly e x p o s e his prejudices . O f the " G r e e n 
land e s q u i m a u x , " h e wrote: " T h e y are crafty, sensual , u n g r a t e f u l , 
obst inate a n d u n f e e l i n g , a n d m u c h o f their af fect ion for their chil
d r e n may be traced to p u r e l y selfish motives. T h e y d e v o u r the most 
d isgust ing al iments u n c o o k e d a n d u n c l e a n e d , a n d seem t o h a v e n o 
ideas b e y o n d p r o v i d i n g for the present m o m e n t . . . . T h e i r menta l 
facult ies, f r o m infancy to old a g e , present a c o n t i n u e d c h i l d h o o d . 
. . . I n g lut tony, selfishness a n d ingrat i tude , they are p e r h a p s 
u n e q u a l l e d by any o t h e r nation of p e o p l e " ( 1 8 3 9 , p . 54). M o r t o n 
t h o u g h t little better o f o t h e r M o n g o l i a n s , for he w r o t e o f the 
C h i n e s e (p. 50): " S o versatile are their feel ings a n d act ions, that 
they have b e e n c o m p a r e d to the m o n k e y race , whose attention is 
p e r p e t u a l l y c h a n g i n g f r o m o n e object t o a n o t h e r . " T h e H o t t e n t o t s , 
he c la imed (p. 90), are " the nearest a p p r o x i m a t i o n to the lower 
animals . . . . T h e i r c o m p l e x i o n is a yel lowish b r o w n , c o m p a r e d by 
travel lers to the pecul iar h u e of E u r o p e a n s in the last stages of 
j a u n d i c e . . . . T h e w o m e n a r e r e p r e s e n t e d as e v e n m o r e repuls ive 
i n a p p e a r a n c e than the m e n . " Y e t , w h e n M o r t o n h a d t o descr ibe 
o n e C a u c a s i a n tribe as a " m e r e h o r d e of rapacious bandit t i " (p. 9), 
he quickly a d d e d that " their m o r a l p e r c e p t i o n s , u n d e r the influ
ence o f an equitable g o v e r n m e n t , w o u l d no d o u b t a s s u m e a m u c h 
m o r e favorable aspect ." 

Morton 's s u m m a r y chart ( T a b l e 2.1) presents the " h a r d " a r g u 
m e n t of the Crania Americana. He h a d m e a s u r e d the capacity of 
144 I n d i a n skulls a n d calculated a m e a n of 82 cubic inches , a full 
5 cubic inches below the C a u c a s i a n n o r m (Figs. 2.4 a n d 2.5). In 
a d d i t i o n , M o r t o n a p p e n d e d a table of p h r e n o l o g i c a l m e a s u r e m e n t s 
indicat ing a def iciency of " h i g h e r " mental p o w e r s a m o n g I n d i a n s . 
" T h e b e n e v o l e n t m i n d , " M o r t o n c o n c l u d e d (p. 82), " m a y r e g r e t 

*This account omits many statistical details of my analysis. The complete tale 
appears in Gould, 1978. Some passages in pp. 88-101 are taken from this article. 
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the inapt i tude of the I n d i a n for civi l ization," but sentimental ity 
must yield to fact. " T h e structure of his m i n d a p p e a r s to be di f fer
ent f r o m that o f the white m a n , n o r can the t w o h a r m o n i z e in the 
social relat ions e x c e p t on the most l imited scale." I n d i a n s " a r e n o t 
only averse to the restraints o f e d u c a t i o n , b u t f o r the most p a r t a r e 
incapable of a c o n t i n u e d process of r e a s o n i n g on abstract subjects" 
(p. 8 1 ) . 

S ince Crania Americana is pr imari ly a treatise on the in fer ior 
quality of I n d i a n intellect, I note f irst of all that M o r t o n ' s cited 
a v e r a g e of 82 cubic inches for I n d i a n skulls is incorrect . He sepa
rated Indians into t w o g r o u p s , " T o l t e c a n s " f r o m M e x i c o a n d S o u t h 
A m e r i c a , a n d " B a r b a r o u s T r i b e s " f r o m N o r t h A m e r i c a . E ighty- two 
is the a v e r a g e for B a r b a r o u s skulls; the total s a m p l e of 144 yields 
a m e a n of 80.2 cubic inches, or a g a p of a lmost 7 cubic inches 
b e t w e e n I n d i a n a n d C a u c a s i a n a v e r a g e s . ( I d o not k n o w h o w M o r 
ton m a d e this e l e m e n t a r y e r r o r . I t d id p e r m i t h i m , in any case, to 
reta in the c o n v e n t i o n a l chain o f b e i n g with whites on top, I n d i a n s 
in the m i d d l e , a n d blacks on the bottom.) 

B u t the " c o r r e c t " v a l u e of 80.2 is far too low, f o r i t is the result 
o f a n i m p r o p e r p r o c e d u r e . M o r t o n ' s 144 skulls b e l o n g t o m a n y 
d i f f e r e n t g r o u p s o f I n d i a n s ; these g r o u p s d i f fer significantly 
a m o n g themselves i n cranial capacity. Each g r o u p s h o u l d b e 
w e i g h t e d equal ly , lest the f inal a v e r a g e be biased by u n e q u a l size of 
subsamples . S u p p o s e , for e x a m p l e , that we tried to est imate aver
a g e h u m a n h e i g h t f r o m a s a m p l e o f two j o c k e y s , the a u t h o r o f this 
b o o k (strictly m i d d l i n g stature), a n d all the p layers in the Nat ional 
Basketbal l Associat ion. T h e h u n d r e d s o f Jabbars w o u l d s w a m p the 
r e m a i n i n g t h r e e a n d give an a v e r a g e in excess of six a n d a h a l f 
feet . If, h o w e v e r , w e a v e r a g e d the a v e r a g e s o f the three g r o u p s 
( jockeys , m e , a n d the basketball p layers) , then o u r f igure w o u l d lie 
c loser to the t r u e va lue . Morton 's sample is strongly biased by a 
major o v e r r e p r e s e n t a t i o n o f a n e x t r e m e g r o u p — t h e smal l -brained 
Inca Peruvians . ( T h e y h a v e a m e a n cranial capacity of 74.36 cubic 
inches and p r o v i d e 25 p e r c e n t o f the ent ire sample) . L a r g e - b r a i n e d 
I roquois , on the o t h e r h a n d , contr ibute only 3 skulls to the total 
s a m p l e (2 percent) . If, by the accidents of col lect ing, M o r t o n ' s sam
ple h a d i n c l u d e d 25 p e r c e n t I roquois a n d j u s t a few Incas , his 
a v e r a g e w o u l d have risen substantially. C o n s e q u e n t l y , I c o r r e c t e d 
this bias as best I c o u l d by a v e r a g i n g the m e a n values for all tribes 
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r e p r e s e n t e d by 4 or m o r e skulls. T h e I n d i a n a v e r a g e n o w rises to 
83 .79 cubic inches. 

T h i s revised va lue is still m o r e than 3 cubic inches f r o m the 
C a u c a s i a n a v e r a g e . Y e t , w h e n w e e x a m i n e M o r t o n ' s p r o c e d u r e for 
c o m p u t i n g the Caucas ian m e a n , w e u n c o v e r a n a s t o u n d i n g incon
sistency. Since statistical r e a s o n i n g is largely a p r o d u c t of the last 
o n e h u n d r e d years , I m i g h t have e x c u s e d Morton 's e r r o r f o r the 
I n d i a n m e a n by a r g u i n g that he d i d not r e c o g n i z e the biases p r o 
d u c e d b y u n e q u a l sizes a m o n g subsamples . B u t n o w w e d iscover 
that he u n d e r s t o o d this bias perfect ly w e l l — f o r M o r t o n calculated 
his h i g h Caucas ian m e a n by consciously e l iminat ing smal l -brained 
H i n d u s f r o m his s a m p l e . He writes (p. 261) : " I t i s p r o p e r , h o w e v e r , 
to m e n t i o n that but 3 H i n d o o s are admit ted in the whole n u m b e r , 
because the skulls of these p e o p l e are probably smal ler than those 
of any o t h e r exist ing nat ion. F o r e x a m p l e , 17 H i n d o o h e a d s give a 
m e a n of b u t 75 cubic inches; a n d the t h r e e rece ived into the table 
a r e taken at that a v e r a g e . " T h u s , M o r t o n i n c l u d e d a large subsam-
ple o f smal l-brained p e o p l e (Inca Peruvians) to pull d o w n the 
I n d i a n a v e r a g e , b u t e x c l u d e d j u s t as m a n y small Caucas ian skulls 
to raise the m e a n of his o w n g r o u p . Since he tells us what he did so 
baldly, we must a s s u m e that M o r t o n did not d e e m his p r o c e d u r e 
i m p r o p e r . B u t b y what rat ionale did h e k e e p Incas a n d e x c l u d e 
H i n d u s , unless it w e r e the a pr ior i a s s u m p t i o n of a truly h i g h e r 
Caucas ian m e a n ? For o n e m i g h t then t h r o w out the H i n d u sample 
as truly a n o m a l o u s , b u t retain the Inca sample (with the s a m e m e a n 
as the H i n d u s , by the way) as the lower e n d of normal i ty f o r its 
d i s a d v a n t a g e d l a r g e r g r o u p . 

I res tored the H i n d u skulls to Morton 's s a m p l e , us ing the same 
p r o c e d u r e o f equal w e i g h t i n g for all g r o u p s . M o r t o n ' s C a u c a s i a n 
s a m p l e , by his r e c k o n i n g , contains skulls f r o m f o u r s u b g r o u p s , so 
H i n d u s should contr ibute o n e - f o u r t h of all skulls to the sample . I f 
we restore all s e v e n t e e n of Morton 's H i n d u skulls, they f o r m 26 
p e r c e n t o f the total s a m p l e o f sixty-six. T h e C a u c a s i a n m e a n n o w 
d r o p s to 84.45 cubic inches , f o r no d i f f e r e n c e w o r t h m e n t i o n i n g 
b e t w e e n Indians a n d Caucas ians . (Eskimos, despite Morton 's low 
o p i n i o n of t h e m , yield a m e a n of 86.8, h i d d e n by a m a l g a m a t i o n 
with o t h e r s u b g r o u p s in the M o n g o l g r a n d m e a n of 83). So m u c h 
for I n d i a n inferiority. 



A M E R I C A N P O L Y G E N Y A N D C R A N I O M E T R Y 93 

The case of the Egyptian catacombs: C r a n i a A e g y p t i a c a 

Morton 's f r iend a n d fellow polygenist G e o r g e G l i d d o n was 
U n i t e d States consul for the city of C a i r o . He d ispatched to Phila
d e l p h i a m o r e than o n e h u n d r e d skulls f r o m tombs o f ancient 
E g y p t , a n d M o r t o n r e s p o n d e d with his second major treatise, the 
Crania Aegyptiaca of 1844. M o r t o n h a d s h o w n , or so he t h o u g h t , 
that whites s u r p a s s e d Indians in menta l e n d o w m e n t . N o w he 
w o u l d c r o w n his story by d e m o n s t r a t i n g that the d iscrepancy 
b e t w e e n whites and blacks was e v e n g r e a t e r , a n d that this di f fer
e n c e h a d b e e n stable for m o r e than three t h o u s a n d years. 

M o r t o n felt that he c o u l d identify both races a n d s u b g r o u p s 
a m o n g races f r o m features o f the skull (most anthropologists today 
w o u l d d e n y that such ass ignments can be m a d e u n a m b i g u o u s l y ) . 
He d i v i d e d his C a u c a s i a n skulls into Pelasgics (Hel lenes , or ancient 
G r e e k forebears) , J e w s , and E g y p t i a n s — i n that o r d e r , again con
f i rming A n g l o - S a x o n p r e f e r e n c e s ( T a b l e 2.2). N o n - C a u c a s i a n 
skulls he identif ied e i ther as " n e g r o i d " (hybrids o f N e g r o and C a u 
casian with m o r e black than white) or as p u r e N e g r o . 

Morton 's subjective division of C a u c a s i a n skulls is clearly 
u n w a r r a n t e d , f o r he simply ass igned the most b u l b o u s crania to his 
f a v o r e d Pelasgic g r o u p and the most f lattened to Egypt ians; he 
ment ions no o t h e r criteria o f subdivis ion. I f we i g n o r e his three fo ld 
separat ion a n d a m a l g a m a t e all sixty-five Caucas ian skulls into a sin
gle s a m p l e , we obtain an a v e r a g e capacity o f 8 2 . 1 5 cubic inches. (If 
we g ive M o r t o n the benefit o f all d o u b t a n d r a n k his d u b i o u s sub-
samples e q u a l l y — a s we did in c o m p u t i n g I n d i a n a n d Caucas ian 
m e a n s for the Crania Americana—we obtain an a v e r a g e of 83.3 
cubic inches.) 

Ei ther of these values still e x c e e d s the n e g r o i d and N e g r o aver
ages substantially. M o r t o n a s s u m e d that he h a d m e a s u r e d an 
innate d i f f e r e n c e in intel l igence. He n e v e r c o n s i d e r e d any o t h e r 
proposa l for the disparity in a v e r a g e cranial c a p a c i t y — t h o u g h 
a n o t h e r s imple a n d obvious e x p l a n a t i o n lay b e f o r e h i m . 

Sizes of brains are related to the sizes of bodies that carry t h e m : 
big p e o p l e tend to have larger brains than small p e o p l e . T h i s fact 
does not imply that b ig p e o p l e a r e s m a r t e r — a n y m o r e t h a n ele
phants s h o u l d b e j u d g e d m o r e intel l igent than h u m a n s b e c a u s e 
their brains a r e larger . A p p r o p r i a t e correct ions must be m a d e for 
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di f ferences in b o d y size. M e n tend to be l a r g e r than w o m e n ; con
sequent ly , their brains a r e b i g g e r . W h e n correct ions for b o d y size 
a r e a p p l i e d , m e n a n d w o m e n h a v e brains o f a p p r o x i m a t e l y equal 
size. M o r t o n not only failed to correct for d i f f e r e n c e s in sex or 
b o d y size; he d i d not e v e n r e c o g n i z e the re la t ionship , t h o u g h his 
data p r o c l a i m e d it l o u d a n d clear. (I c a n only conjecture that Mor
ton n e v e r separated his skulls by sex or s t a t u r e — t h o u g h his tables 
r e c o r d these d a t a — b e c a u s e h e w a n t e d s o m u c h t o read d i f ferences 
in bra in size direct ly as d i f f e r e n c e s in intel l igence.) 

M a n y o f the E g y p t i a n skulls c a m e with m u m m i f i e d r e m a i n s o f 
their possessors (Fig. 2.6), a n d M o r t o n c o u l d r e c o r d their sex u n a m 
biguously . I f w e use M o r t o n ' s o w n des ignat ions a n d c o m p u t e sepa
rate a v e r a g e s for males a n d females (as M o r t o n n e v e r d id) , we obtain 
the f o l l o w i n g r e m a r k a b l e result . M e a n capacity for t w e n t y - f o u r 
male C a u c a s i a n skulls is 86.5 cubic inches; twenty- two female skulls 
a v e r a g e 77.2 (the r e m a i n i n g n i n e t e e n skulls c o u l d not be identif ied 
by sex). Of the six n e g r o i d skulls, M o r t o n identi f ied two as f e m a l e 
(at 7 1 a n d 77 cubic inches) a n d c o u l d not al locate the o t h e r f o u r (at 
77> 77> 87. a n d 88).* I f we m a k e the reasonable conjecture that the 
t w o smal ler skulls (77 a n d 77) a r e female , a n d the t w o l a r g e r male 
(87 a n d 88), we obtain a m a l e n e g r o i d a v e r a g e of 8 7 . 5 , slightly 
a b o v e the Caucas ian male m e a n of 86.5 , a n d a f e m a l e n e g r o i d 
a v e r a g e o f 7 5 . 5 , slightly be low the C a u c a s i a n v a l u e o f 7 7 . 2 . T h e 
a p p a r e n t d i f f e r e n c e of 4 cubic inches b e t w e e n Morton 's Caucas ian 
a n d n e g r o i d samples may only r e c o r d the fact that a b o u t h a l f his 
C a u c a s i a n s a m p l e is m a l e , whi le only o n e - t h i r d the n e g r o i d sample 
m a y be m a l e . ( T h e a p p a r e n t d i f f e r e n c e is m a g n i f i e d by Morton 's 
incorrect r o u n d i n g o f the n e g r o i d a v e r a g e d o w n t o 7 9 r a t h e r than 
up to 80. As we shall see a g a i n , all o f M o r t o n ' s m i n o r n u m e r i c a l 
e r r o r s f a v o r his prejudices.) D i f f e r e n c e s in a v e r a g e bra in size 
b e t w e e n Caucas ians a n d n e g r o i d s in the E g y p t i a n tombs only 
r e c o r d d i f f e r e n c e s in stature d u e to sex , n o t variat ion in "intelli
g e n c e . " Y o u will n o t be surpr ised to learn that the single p u r e 
N e g r o skull (73 cubic inches) is a f e m a l e . 

*In his final catalogue of 1849, Morton guessed at sex (and age within five 
years!) for all crania. In this later work, he specifies 77, 87, and 88 as male, and the 
remaining 77 as female. This allocation was pure guesswork; my alternate version 
is equally plausible. In the Crania Aegyptiaca itself, Morton was more cautious and 
only identified sex for specimens with mummified remains. 
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Table 2*4 Cranial capacity of Indian groups ordered by 
Morton's assessment of body stature 

STATURE AND GROUP CRANIAL CAPACITY (IN3) N 

LARGE 

Seminole-Muskogee 88.3 8 
Chippeway and related groups 88.8 4 
Dacota and Osage 84.4 7 
MIDDLE 

Mexicans 80.2 13 
Menominee 80.5 8 
Mounds 81.7 9 

SMALL 

Columbia River Flatheads 78.8 10 
Peruvians 74.4 33 

T h e corre lat ion of brain a n d b o d y also resolves a quest ion left 
h a n g i n g in o u r p r e v i o u s discussion of the Crania Americana: W h a t 
is the basis for d i f ferences in a v e r a g e brain size a m o n g I n d i a n p e o 
ples? ( T h e s e d i f ferences b o t h e r e d M o r t o n considerably , for h e 
c o u l d not u n d e r s t a n d h o w small-brained Incas h a d built such an 
e laborate civil ization, t h o u g h he consoled h imsel f with the fact o f 
their rapid c o n q u e s t by the conquis tadores) . A g a i n , the a n s w e r lay 
b e f o r e h i m , b u t M o r t o n n e v e r saw it. M o r t o n presents subjective 
data on bodily statures in his descr ipt ions of the var ious tribes, a n d 
I present these assessments a l o n g with a v e r a g e bra in sizes in T a b l e 
2.4. T h e corre lat ion of bra in a n d b o d y size is a f f i rmed wi thout 
e x c e p t i o n . T h e low H i n d u m e a n a m o n g Caucasians also r e c o r d s a 
d i f f e r e n c e in stature, not a n o t h e r case o f d u m b I n d i a n s . 

The case of the shifting black mean 

In the Crania Americana, M o r t o n cited 78 cubic inches as the 
a v e r a g e cranial capacity for blacks. Five years later, in the Crania 
Aegyptiaca, he a p p e n d e d the fo l lowing footnote to his table of mea
s u r e m e n t s : " I h a v e in my possession 79 crania o f N e g r o e s b o r n in 
A f r i c a . . . . Of the w h o l e n u m b e r , 58 a r e a d u l t . . . a n d give 85 cubic 
inches for the a v e r a g e size of the b r a i n " ( 1 8 4 4 , p . 1 1 3 ) . 

Since M o r t o n h a d c h a n g e d his m e t h o d o f m e a s u r e m e n t f r o m 
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m u s t a r d seed to lead shot between 1839 a n d 1 8 4 4 , 1 suspected this 
alteration as a cause f o r the rising black m e a n . Fortunate ly , M o r t o n 
r e m e a s u r e d m o s t of his skulls personal ly , a n d his var ious cata
l o g u e s present tabulations of the same skulls by b o t h seed a n d shot 
(see G o u l d , 1 9 7 8 , for details). 

I a s s u m e d that m e a s u r e s by seed w o u l d be lower. Seeds a r e 
l ight and variable in size, e v e n after s ieving. H e n c e , they do not 
pack well. By v i g o r o u s s h a k i n g or press ing of the t h u m b at the 
f o r a m e n m a g n u m (the hole at the base of a skull) , seeds c a n be 
m a d e to settle, p r o v i d i n g r o o m for m o r e . M e a s u r e s by seed w e r e 
very variable; M o r t o n r e p o r t e d d i f f e r e n c e s o f several cubic inches 
f o r recal ibrations o f the same skull. He eventual ly b e c a m e discour
a g e d , f ired his assistants, a n d r e d i d all his m e a s u r e m e n t s p e r s o n 
ally, with lead shot. Recal ibrat ions n e v e r var ied by m o r e than a 
cubic inch, a n d w e m a y accept Morton 's j u d g m e n t that m e a s u r e s b y 
shot w e r e objective, accurate , a n d r e p e a t a b l e — w h i l e ear l ier m e a 
sures by seed w e r e h ighly subjective a n d erratic. 

I t h e n calculated the discrepancies b e t w e e n seed and shot by 
race. Shot , as I suspected, always y i e l d e d h i g h e r values than seed. 
F o r 1 1 1 I n d i a n skulls, m e a s u r e d by both criteria, shot e x c e e d s seed 
by an a v e r a g e of 2.2 cubic inches. Data a r e not as rel iable f o r blacks 
a n d Caucasians because M o r t o n did not specify indiv idual skulls 
for these races in the Crania Americana ( m e a s u r e d by seed) . For 
Caucas ians , 19 identif iable skulls yield an a v e r a g e d iscrepancy of 
only 1.8 cubic inches f o r shot o v e r seed. Y e t 18 A f r i c a n skulls, 
r e m e a s u r e d f r o m the sample r e p o r t e d in Crania Americana, pro
d u c e a m e a n by shot of 83.44 cubic inches , a rise of 5.4 cubic inches 
f r o m the 1839 a v e r a g e by seed. In o t h e r w o r d s , the m o r e " i n f e r i o r " 
a race by Morton 's a priori j u d g m e n t , the g r e a t e r the d iscrepancy 
b e t w e e n a subjective m e a s u r e m e n t , easily a n d unconsc ious ly 
f u d g e d , a n d a n objective m e a s u r e u n a f f e c t e d b y p r i o r pre judice . 
T h e d iscrepancy for blacks, I n d i a n s , a n d Caucas ians is 5.4, 2.2, a n d 
1.8 cubic i n c h e s , respectively. 

Plausible scenarios are easy to construct . M o r t o n , m e a s u r i n g by 
seed, picks up a threatening ly l a r g e black skull , fills it l ightly and 
gives it a few desul tory shakes . N e x t , he takes a distressingly small 
Caucasian skull , shakes h a r d , a n d pushes mighti ly at the f o r a m e n 
m a g n u m with his t h u m b . It is easily d o n e , wi thout conscious moti
vation; e x p e c t a t i o n is a p o w e r f u l g u i d e to act ion. 
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Table 2*5 Corrected values for Morton's final tabulation 

PEOPLE CRANIAL CAPACITY (IN3) 

Mongol ians 
M o d e r n Caucasians 
Native Amer icans 
Malays 
Ancient Caucasians 
Africans 

87 
87 
86 
85 
84 
83 

The final tabulation of 1849 

Morton 's b u r g e o n i n g col lect ion i n c l u d e d 623 skulls w h e n he 
p r e s e n t e d his f inal tabulat ion in 1 8 4 9 — a n o v e r w h e l m i n g aff irma
tion o f the r a n k i n g that every A n g l o - S a x o n e x p e c t e d . 

T h e C a u c a s i a n subsamples suf fer f r o m errors a n d distort ions. 
T h e G e r m a n m e a n , r e p o r t e d at 90 in the s u m m a r y , i s 88.4 f r o m 
indiv idual skulls listed in the cata logue; the correct A n g l o - A m e r i 
can a v e r a g e is 89 (89.14) , not 90. T h e h i g h Engl ish m e a n of 96 is 
correct , b u t the small sample is entirely male .* I f we fol low o u r 
p r o c e d u r e o f c o m p u t i n g a v e r a g e s a m o n g subsamples , the six m o d 
e r n Caucas ian " famil ies" yield a m e a n of 87 cubic inches . t T h e 
anc ient C a u c a s i a n a v e r a g e for two subsamples is 84 cubic inches 
( T a b l e 2.5). 

Six C h i n e s e skulls p r o v i d e M o r t o n with a M o n g o l i a n m e a n of 
82 , b u t this low va lue r e c o r d s two cases of selective amnesia: First, 

• T o demonstrate again how large differences based on stature can be, I report 
these additional data, recovered from Morton's tabulations, but never calculated or 
recognized by him: 1) For Inca Peruvians, fifty-three male skulls average 77.5; sixty-
one female skulls, 72.1. 2) For Germans, nine male skulls average 92.2; eight 
females, 84.3. 
t My original report (Gould, 1978) incorrectly listed the modern Caucasian mean as 
85.3. The reason for this error is embarrassing, but instructive, for it illustrates, at 
my expense, the cardinal principle of this book: the social embeddedness of science 
and the frequent grafting of expectation upon supposed objectivity. Line 7 in Table 
2.3 lists the range of Semitic skulls as 84 to 98 cubic inches for Morton's sample of 
3. However, my original paper cited a mean of 80—an obvious impossibility if the 
smallest skull measures 84. I was working from a Xerox of Morton's original chart, 
and his correct value of 89 is smudged to look like an 80 on my copy. Nonetheless, 
the range of 84 to 98 is clearly indicated right alongside, and I never saw the incon
sistency—presumably because a low value of 80 fit my hopes for a depressed Cau
casian mean. The 80 therefore "felt" right and I never checked it. I am grateful to 
Dr. Irving Klotz of Northwestern University for pointing out this error to me. 
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M o r t o n e x c l u d e d the latest C h i n e s e s p e c i m e n (skull n u m b e r 1336 
at 98 cubic inches) , t h o u g h it m u s t h a v e b e e n in his collection w h e n 
h e p u b l i s h e d his s u m m a r y b e c a u s e h e includes m a n y P e r u v i a n 
skulls with h i g h e r n u m b e r s . S e c o n d l y , a l t h o u g h M o r t o n d e p l o r e d 
the absence of Eskimos f r o m his col lect ion ( 1 8 4 9 , p . iv), he d i d not 
m e n t i o n the three Esk imo skulls that he h a d m e a s u r e d f o r Crania 
Americana. ( T h e s e b e l o n g e d to his f r iend G e o r g e C o m b e a n d do 
not a p p e a r in M o r t o n ' s final catalogue.) 

M o r t o n n e v e r r e m e a s u r e d these skulls with shot, b u t i f we apply 
the I n d i a n correc t ion of 2.2 cubic inches to their seed a v e r a g e of 
86.8 we obtain a m e a n of 89. T h e s e t w o samples ( C h i n e s e with 
n u m b e r 1336 a d d e d , a n d E s k i m o conservat ively corrected) yield a 
M o n g o l i a n a v e r a g e of 87 cubic inches. 

B y 1849 M o r t o n ' s I n d i a n m e a n h a d p l u m m e t e d t o 7 9 . B u t this 
f igure is inval id for the same r e a s o n as b e f o r e , t h o u g h n o w inten
s i f ied—inequal i ty o f n u m b e r s a m o n g subsamples . S m a l l - h e a d e d 
(and small-statured) Peruvians p r o v i d e d 23 p e r c e n t o f the 1839 
sample , but their f r e q u e n c y h a d risen to near ly h a l f ( 1 5 5 o f 338 
skulls) by 1849. I f we use o u r p r e v i o u s cr i ter ion a n d c o m p u t e the 
a v e r a g e of all subsamples w e i g h t e d equal ly , the I n d i a n a v e r a g e is 
86 cubic inches . 

F o r the N e g r o a v e r a g e , w e should d r o p Morton 's australoids 
because he w a n t e d to assess the status o f A f r i c a n blacks a n d we no 
l o n g e r accept a close re lat ionship b e t w e e n the two g r o u p s — d a r k 
skin evolved m o r e than o n c e a m o n g h u m a n g r o u p s . I also d r o p 
the H o t t e n t o t s a m p l e of 3 . A l l skulls a r e f e m a l e , a n d Hottentots 
are very small in stature. Nat ive a n d A m e r i c a n - b o r n blacks, amal
g a m a t e d to a single s a m p l e , yield an a v e r a g e v a l u e b e t w e e n 82 a n d 
83, b u t c loser to 83. 

I n short , m y correct ion o f M o r t o n ' s c o n v e n t i o n a l r a n k i n g 
reveals no significant d i f ferences a m o n g races f o r M o r t o n ' s o w n 
data ( T a b l e 2.5). A l l g r o u p s r a n k b e t w e e n 83 a n d 87 cubic inches , 
a n d Caucas ians share the pinnacle . I f w e s t e r n E u r o p e a n s c h o o s e to 
seek their superior i ty in h i g h averages for their subsamples (Ger
manics a n d A n g l o - S a x o n s in the C a u c a s i a n tabulations), I p o i n t out 
that several I n d i a n subsamples a r e equal ly h i g h ( t h o u g h M o r t o n 
a m a l g a m a t e d all N o r t h A m e r i c a n Indians a n d n e v e r r e p o r t e d 
averages by s u b g r o u p ) , and that all T e u t o n i c a n d A n g l o - S a x o n 
averages a r e e i ther miscalculated or biased in Morton 's table. 
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Conclusions 

Morton 's f inagl ing may be o r d e r e d into f o u r g e n e r a l cate
gories: 

1. Favorable inconsistencies a n d shift ing criteria: M o r t o n of ten 
c h o s e to inc lude or de lete large subsamples in o r d e r to m a t c h 
g r o u p averages with p r i o r expectat ions . H e i n c l u d e d Inca Peruvi 
ans to d e c r e a s e the I n d i a n a v e r a g e , but de le ted H i n d u s to raise the 
C a u c a s i a n m e a n . He also chose to present or not to calculate the 
averages of subsamples in str iking accord with des i red results. He 
m a d e calculations for Caucas ians to d e m o n s t r a t e the superior i ty o f 
T e u t o n s a n d A n g l o - S a x o n s , but n e v e r p r e s e n t e d data for I n d i a n 
subsamples with equal ly h igh a v e r a g e s . 

2. Subjectivity d irected t o w a r d p r i o r pre judice: M o r t o n ' s mea
sures with seed w e r e sufficiently imprecise to p e r m i t a w i d e r a n g e 
of inf luence by subjective bias; later m e a s u r e s with shot, on the 
o t h e r h a n d , w e r e r e p e a t a b l e , a n d p r e s u m a b l y objective. In skulls 
m e a s u r e d by both m e t h o d s , values for shot always e x c e e d values 
f o r the l ight, poor ly p a c k i n g seed. B u t d e g r e e s o f d iscrepancy 
m a t c h a pr ior i assumptions: an a v e r a g e of 5.4, 2.2, a n d 1.8 cubic 
inches for blacks, I n d i a n s , and whites, respectively. In o t h e r w o r d s , 
blacks fared poorest a n d whites best w h e n the results c o u l d be 
biased t o w a r d an e x p e c t e d result . 

3. P r o c e d u r a l omissions that seem obvious to us: M o r t o n was 
c o n v i n c e d that variat ion in skull size r e c o r d e d di f ferent ia l , innate 
menta l ability. H e n e v e r c o n s i d e r e d al ternate h y p o t h e s e s , t h o u g h 
his o w n data a lmost cr ied o u t for a d i f f e r e n t interpretat ion. Mor
ton n e v e r c o m p u t e d m e a n s b y sex o r stature, e v e n w h e n h e 
r e c o r d e d these data in his tabulat ions—as for E g y p t i a n m u m m i e s . 
H a d h e c o m p u t e d the effect o f stature, h e w o u l d p r e s u m a b l y have 
r e c o g n i z e d that it e x p l a i n e d all i m p o r t a n t d i f ferences in brain size 
a m o n g his g r o u p s . N e g r o i d s y ie lded a lower a v e r a g e than C a u c a 
sians a m o n g his E g y p t i a n skulls because the n e g r o i d s a m p l e p r o b 
ably conta ined a h i g h e r p e r c e n t a g e of smal ler-statured females , 
n o t b e c a u s e blacks a r e innately s tupider . T h e Incas that he 
i n c l u d e d in the I n d i a n s a m p l e and the H i n d u s that he e x c l u d e d 
f r o m the Caucas ian sample both possessed small brains as a conse
q u e n c e of small b o d y size. M o r t o n used an al l - female s a m p l e of 
three Hottentots to s u p p o r t the stupidity of blacks, a n d an all-male 
sample of E n g l i s h m e n to assert the superior i ty of whites. 
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4. Miscalculations a n d c o n v e n i e n t omissions: Al l miscalcula
tions and omissions that I have detected are in Morton 's favor . He 
r o u n d e d the n e g r o i d Egypt ian a v e r a g e d o w n t o 7 9 , rather than u p 
to 80. He cited averages of 90 for G e r m a n s a n d A n g l o - S a x o n s , but 
the correct values a r e 88 a n d 89. He e x c l u d e d a large C h i n e s e skull 
a n d an E s k i m o s u b s a m p l e f r o m his f ina l tabulation for m o n g o l o i d s , 
thus d e p r e s s i n g their a v e r a g e below the Caucas ian va lue . 

Y e t t h r o u g h all this j u g g l i n g , I detect no sign of f r a u d or con
scious m a n i p u l a t i o n . M o r t o n m a d e no a t tempt to c o v e r his tracks 
a n d I must p r e s u m e that he was u n a w a r e he h a d left t h e m . He 
e x p l a i n e d all his p r o c e d u r e s and publ ished all his raw data. All I 
can discern is an a pr ior i convict ion a b o u t racial r a n k i n g so pow
erful that it d i rec ted his tabulations a l o n g preestabl ished lines. Y e t 
M o r t o n was widely hai led as the objectivist of his a g e , the m a n w h o 
w o u l d rescue A m e r i c a n science f r o m the m i r e o f u n s u p p o r t e d 
speculat ion. 

The American school and slavery 
T h e l e a d i n g A m e r i c a n polygenists d i f fered i n their att i tude 

toward slavery. Most w e r e N o r t h e r n e r s , and most f a v o r e d some 
version of Squier 's q u i p : "[I h a v e a] prec ious p o o r o p i n i o n of nig
gers . . . a still p o o r e r o n e of s lavery" (in Stanton, i 9 6 0 , p . 193). 

B u t the identif ication of blacks as a separate a n d u n e q u a l spe
cies h a d obvious a p p e a l as an a r g u m e n t for slavery. Josiah N o t t , a 
l eading polygenis t , e n c o u n t e r e d part icularly recept ive audiences in 
the South for his " lectures on n i g g e r o l o g y " (as he called them) . 
Morton's Crania Aegyptiaca rece ived a w a r m w e l c o m e in the South 
(in Stanton, i 9 6 0 , p p . 5 2 - 5 3 ) . O n e s u p p o r t e r o f slavery wrote that 
the South n e e d no l o n g e r be "so m u c h f r i g h t e n e d " by "voices of 
E u r o p e or of N o r t h e r n A m e r i c a " in d e f e n d i n g its "pecul iar insti
tutions." W h e n M o r t o n d i e d , the South 's l eading medical j o u r n a l 
proc la imed (R. W. Gibbs , Charleston Medical Journal, 1 8 5 1 , q u o t e d 
in Stanton, i 9 6 0 , p . 144): " W e of the South should cons ider h i m as 
o u r benefactor , for a id ing most material ly in g iv ing to the n e g r o 
his true posit ion as an infer ior race ." 

N o n e t h e l e s s , the polygenist a r g u m e n t did not o c c u p y a p r i m a r y 
place in the ideo logy of slavery in mid-nineteenth-century A m e r 
i c a — a n d for a g o o d reason. For most S o u t h e r n e r s , this excel lent 
a r g u m e n t entai led too h i g h a price. T h e polygenists h a d railed 
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against ideo logues as barr iers to their p u r e search for t ruth , but 
their targets w e r e parsons m o r e of ten than abolitionists. T h e i r the
ory , in assert ing a plurality of h u m a n creat ions, contradic ted the 
d o c t r i n e of a single A d a m a n d c o n t r a v e n e d the literal t ruth of 
scr ipture . A l t h o u g h the leading polygenists he ld a diversity of reli
g ious att i tudes, n o n e w e r e atheists. M o r t o n and Agass iz w e r e con
ventional ly d e v o u t , b u t they did bel ieve that both science a n d 
re l ig ion w o u l d be a i d e d i f u n t r a i n e d parsons kept their noses out 
of scientific issues a n d s t o p p e d p r o f e r r i n g the Bible as a d o c u m e n t 
to settle debates in natural history. Josiah N o t t stated his goa l in a 
force fu l way (Agassiz a n d M o r t o n w o u l d n o t h a v e put i t so baldly): 
". . . to cut loose the natural history of m a n k i n d f r o m the Bible , 
a n d to place each u p o n its o w n f o u n d a t i o n , w h e r e i t may r e m a i n 
w i t h o u t collision or molestat ion" (in Stanton, ig6o, p . 1 19) . 

T h e polygenists f o r c e d d e f e n d e r s o f slavery into a q u a n d a r y : 
S h o u l d they accept a s t r o n g a r g u m e n t f r o m science at the cost of 
l imiting religion's s p h e r e ? In resolving this d i l e m m a , the Bible usu
ally w o n . A f t e r all, scr iptural a r g u m e n t s f o r s u p p o r t i n g slavery 
w e r e not want ing . D e g e n e r a t i o n o f blacks u n d e r the c u r s e o f H a m 
was an old a n d eminent ly funct ional s tandby. M o r e o v e r , p o l y g e n y 
was not the only quasi-scientific d e f e n s e available. 

J o h n B a c h m a n , f o r e x a m p l e , was a South C a r o l i n a p a r s o n a n d 
p r o m i n e n t naturalist . As a c o m m i t t e d m o n o g e n i s t , he spent a g o o d 
p a r t of his scientific career a t t e m p t i n g to r e f u t e p o l y g e n y . He also 
u s e d m o n o g e n i s t pr inciples to d e f e n d slavery: 

In intellectual power the African is an inferior variety of our species. 
His whole history affords evidence that he is incapable of self-government. 
Our child that we lead by the hand, and who looks to us for protection and 
support is still of our own blood notwithstanding his weakness and igno
rance (in Stanton, i960, p. 63). 

A m o n g n o n p o l y g e n i s t , "scientific" defenses o f slavery, n o a r g u 
m e n t s ever m a t c h e d in absurdity the doctr ines of S . A . C a r t w r i g h t , 
a p r o m i n e n t S o u t h e r n physic ian. (I do not cite these as typical a n d 
I d o u b t that m a n y intel l igent S o u t h e r n e r s paid t h e m m u c h atten
tion; I mere ly wish to il lustrate an e x t r e m e within the r a n g e of 
"scientific" a r g u m e n t . ) C a r t w r i g h t traced the p r o b l e m s of black 
p e o p l e to i n a d e q u a t e decarbonizat ion of b lood in the l u n g s (insuf
ficient r e m o v a l of c a r b o n d i o x i d e ) : "It is the defect ive . . . a tmo-
spherizat ion of the b l o o d , conjo ined with a def iciency of cerebra l 
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matter in the c r a n i u m . . . that is the t rue cause of that d e b a s e m e n t 
o f m i n d , which has r e n d e r e d the p e o p l e o f A f r i c a u n a b l e t o take 
care o f t h e m s e l v e s " ( f r o m C h o r o v e r , 1 9 7 9 ; all quotes f r o m Cart
w r i g h t a r e taken f r o m p a p e r s h e p r e s e n t e d t o the 1851 m e e t i n g o f 
the Louis iana Medica l Association.) 

C a r t w r i g h t e v e n h a d a n a m e for it—dysesthesia, a disease of 
i n a d e q u a t e b r e a t h i n g . He d e s c r i b e d its s y m p t o m s in slaves: " W h e n 
d r i v e n to labor . . . he p e r f o r m s the task ass igned to h i m in a h e a d 
l o n g a n d careless m a n n e r , t r e a d i n g d o w n with his feet or cut t ing 
with his h o e the plants he is put to c u l t i v a t e — b r e a k i n g the tools he 
w o r k s with, a n d spoi l ing e v e r y t h i n g h e t o u c h e s . " I g n o r a n t N o r t h 
e r n e r s attr ibuted this b e h a v i o r to " the d e b a s i n g inf luence of slav
ery," but C a r t w r i g h t r e c o g n i z e d it as the e x p r e s s i o n of a t r u e 
disease. He identif ied insensibility to pain as a n o t h e r s y m p t o m : 
" W h e n the u n f o r t u n a t e individual is subjected to p u n i s h m e n t , he 
ne i ther feels pa in of any c o n s e q u e n c e . . . [nor] any u n u s u a l resent
m e n t m o r e than stupid sulkiness. In s o m e cases . . . there a p p e a r s 
to be an almost total loss of f ee l ing . " C a r t w r i g h t p r o p o s e d the fol
l o w i n g c u r e : 

T h e liver, skin and kidneys should be stimulated to activity . . . to assist 
in decarbonizing the blood. T h e best means to stimulate the skin is, first, 
to have the patient well washed with warm water and soap; then to anoint 
it all over with oil, and to slap the oil in with a broad leather strap; then to 
put the patient to some hard kind of work in the open air and sunshine 
that will compel him to expand his lungs, as chopping wood, splitting rails, 
or sawing with the crosscut or whip saw. 

C a r t w r i g h t d id not e n d his c a t a l o g u e of diseases with dys
esthesia. He w o n d e r e d why slaves of ten tried to flee, a n d identif ied 
the cause as a menta l disease called drapetomania, or the insane 
desire to r u n away. " L i k e c h i l d r e n , they a r e constra ined by unalter
able physiological laws, to love those in author i ty o v e r t h e m . 
H e n c e , f r o m a law of his nature , the n e g r o can no m o r e help lov
ing a k ind master , than the child can h e l p lov ing h e r that gives it 
suck." F o r slaves afflicted with d r a p e t o m a n i a , C a r t w r i g h t pro
posed a behaviora l c u r e : o w n e r s s h o u l d avoid both e x t r e m e per
missiveness a n d cruelty: " T h e y h a v e only to be k e p t in that state, 
and treated like c h i l d r e n , t o p r e v e n t a n d c u r e t h e m f r o m r u n n i n g 
away." 

T h e d e f e n d e r s o f slavery d id not n e e d p o l y g e n y . Rel igion still 
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stood above science as a p r i m a r y source for the rationalization of 
social o r d e r . But the A m e r i c a n d e b a t e o n p o l y g e n y may r e p r e s e n t 
the last t ime that a r g u m e n t s in the scientific m o d e did not f o r m a 
f i rs t line of d e f e n s e for the status q u o a n d the unal terable quality 
o f h u m a n d i f f e r e n c e s . T h e Civil W a r lay j u s t a r o u n d the c o r n e r , 
b u t so d id 1859 a n d Darwin 's Origin of Species. S u b s e q u e n t a r g u 
ments for s lavery, colonial ism, racial d i f ferences , class structures , 
a n d sex roles w o u l d g o forth pr imari ly u n d e r the b a n n e r o f sci
e n c e . 
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Measuring Heads 

Paul Broca and the Heyday of 
Craniology 

No rational man, cognisant of the facts, believes that the average negro 
is the equal, still less the superior, of the average white man. And, if this 
be true, it is simply incredible that, when all his disabilities are removed, 
and our prognathous relative has a fair field and no favor, as well as no 
oppressor, he will be able to compete successfully with his bigger-brained 
and smaller-jawed rival, in a contest which is to be carried on by 
thoughts and not by bites. —T. H. HUXLEY 

The allure of numbers 
Introduction 

Evolut ionary theory swept away the creationist r u g that h a d 
s u p p o r t e d the intense debate b e t w e e n m o n o g e n i s t s a n d p o l y g e n 
ists, b u t i t satisfied both sides by p r e s e n t i n g an e v e n better rat ionale 
for their s h a r e d racism. T h e m o n o g e n i s t s c o n t i n u e d t o construct 
l inear hierarchies o f races a c c o r d i n g to menta l a n d m o r a l w o r t h ; 
the polygenists n o w admit ted a c o m m o n ancestry in the prehistoric 
mists, but a f f i rmed that races h a d b e e n separate l o n g e n o u g h to 
evolve major inher i ted di f ferences in talent a n d intel l igence. As 
historian of a n t h r o p o l o g y G e o r g e Stock ing writes ( 1 9 7 3 , p- lxx) : 
" T h e result ing intellectual tensions w e r e resolved after 1859 by a 
c o m p r e h e n s i v e evolut ionism which was at o n c e m o n o g e n i s t a n d 
racist, which a f f i rmed h u m a n unity e v e n as i t re legated the dark-
skinned savage to a status very n e a r the a p e . " 

T h e second h a l f o f the n i n e t e e n t h c e n t u r y was not only the era 
o f evolut ion in a n t h r o p o l o g y . A n o t h e r t r e n d , equal ly irresistible, 
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swept t h r o u g h the h u m a n s c i e n c e s — t h e a l lure o f n u m b e r s , the 
faith that r i g o r o u s m e a s u r e m e n t could g u a r a n t e e i rre futable pre
cis ion, a n d m i g h t m a r k the transition b e t w e e n subjective specula
tion and a t r u e science as w o r t h y as N e w t o n i a n physics. Evolut ion 
a n d quantif ication f o r m e d an u n h o l y all iance; in a sense, their 
u n i o n f o r g e d the f i r s t p o w e r f u l theory o f "scientific" r a c i s m — i f w e 
d e f i n e "sc ience" as m a n y do w h o m i s u n d e r s t a n d i t most p r o 
foundly : as any claim a p p a r e n t l y b a c k e d by copious n u m b e r s . 
A n t h r o p o l o g i s t s h a d p r e s e n t e d n u m b e r s b e f o r e D a r w i n , but the 
crudi ty of M o r t o n ' s analysis ( C h a p t e r 2) belies any claim to r igor . 
By the e n d of Darwin 's c e n t u r y , s tandardized p r o c e d u r e s a n d a 
d e v e l o p i n g b o d y of statistical k n o w l e d g e h a d g e n e r a t e d a d e l u g e 
o f m o r e t r u t h w o r t h y n u m e r i c a l data. 

T h i s c h a p t e r is the story of n u m b e r s o n c e r e g a r d e d as surpass
i n g all o thers in i m p o r t a n c e — t h e data of c r a n i o m e t r y , or m e a s u r e 
m e n t o f the skull a n d its contents . T h e leaders o f c r a n i o m e t r y w e r e 
n o t conscious political i d e o l o g u e s . T h e y r e g a r d e d themselves as 
servants o f their n u m b e r s , apostles o f objectivity. A n d they con
f i r m e d all the c o m m o n prejudices o f c o m f o r t a b l e white m a l e s — 
that blacks, w o m e n , a n d p o o r p e o p l e o c c u p y their s u b o r d i n a t e 
roles by the harsh dictates of n a t u r e . 

Sc ience is r o o t e d in creative interpretat ion. N u m b e r s suggest , 
constra in , a n d r e f u t e ; they do not , by themselves , specify the con
tent o f scientific theories . T h e o r i e s a r e built u p o n the interpreta
tion o f n u m b e r s , a n d interpreters are often t r a p p e d by their o w n 
rhetoric . T h e y bel ieve in their o w n objectivity, a n d fail to discern 
the pre judice that leads t h e m t o o n e interpretat ion a m o n g m a n y 
consistent with their n u m b e r s . Paul B r o c a is n o w distant e n o u g h . 
We can stand back a n d show that he used n u m b e r s not to g e n e r a t e 
n e w theories but to il lustrate a priori conclus ions . Shall we bel ieve 
that science is d i f f e r e n t today simply because we share the cul tural 
c o n t e x t of most pract ic ing scientists and mistake its inf luence for 
objective truth? B r o c a was an e x e m p l a r y scientist; no o n e has e v e r 
surpassed h i m i n met icu lous care a n d accuracy o f m e a s u r e m e n t . 
By what r ight , o t h e r than o u r o w n biases, can we identify his prej
u d i c e a n d h o l d that science n o w operates i n d e p e n d e n t l y o f cu l ture 
a n d class? 
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Francis Galton—apostle of quantification 

No m a n e x p r e s s e d his era's fascination with n u m b e r s so well as 
Darwin 's ce lebrated cousin , Francis Ga l ton ( 1 8 2 2 - 1 9 1 1 ) . I n d e p e n 
dent ly wealthy, Ga l ton h a d the rare f r e e d o m to d e v o t e his consid
erable e n e r g y a n d intel l igence to his favorite subject of m e a s u r e 
m e n t . G a l t o n , a p i o n e e r of m o d e r n statistics, be l ieved that, with 
sufficient labor a n d ingenuity , a n y t h i n g m i g h t b e m e a s u r e d , a n d 
that m e a s u r e m e n t is the p r i m a r y criterion of a scientific study. He 
e v e n p r o p o s e d and b e g a n to carry out a statistical inquiry into the 
efficacy of p r a y e r ! G a l t o n co ined the t e r m " e u g e n i c s " in 1883 a n d 
a d v o c a t e d the regulat ion of m a r r i a g e a n d family size a c c o r d i n g 
t o h e r e d i t a r y e n d o w m e n t o f parents . 

Ga l ton b a c k e d his faith in m e a s u r e m e n t with all the ingenui ty 

o f his idiosyncratic m e t h o d s . H e s o u g h t , for e x a m p l e , t o construct 

a " b e a u t y m a p " of the British Isles in the f o l l o w i n g m a n n e r ( 1 9 0 9 , 

PP- S15-SlG)-

Whenever I have occasion to classify the persons I meet into three classes, 
"good, medium, bad," I use a needle mounted as a pricker, wherewith to 
prick holes, unseen, in a piece of paper, torn rudely into a cross with a 
long leg. I use its upper end for "good," the cross arm for "medium," the 
lower end for "bad." T h e prick holes keep distinct, and are easily read off 
at leisure. T h e object, place, and date are written on the paper. I used this 
plan for my beauty data, classifying the girls I passed in streets or else
where as attractive, indifferent, or repellent. Of course this was a purely 
individual estimate, but it was consistent, judg ing from the conformity of 
different attempts in the same population. I found London to rank highest 
for beauty; Aberdeen lowest. 

With g o o d h u m o r , h e s u g g e s t e d the fo l lowing m e t h o d for quanti
fying b o r e d o m ( 1 9 0 9 , p . 278): 

Many mental processes admit of being roughly measured. For instance, 
the degree to which people are bored, by counting the number of their 
fidgets. I not infrequently tried this method at the meetings of the Royal 
Geographical Society, for even there dull memoirs are occasionally read. 
• • . T h e use of a watch attracts attention, so I reckon time by the number 
of my breathings, of which there are 15 in a minute. They are not counted 
mentally, but are punctuated by pressing with 15 fingers successively. T h e 
counting is reserved for the fidgets. These observations should be con
fined to persons of middle age. Children are rarely still, while elderly phi
losophers will sometimes remain rigid for minutes altogether. 
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Quant i f icat ion was Galton's g o d , and a s t rong bel ief in the 
inher i tance o f nearly e v e r y t h i n g he could m e a s u r e stood at the 
r i g h t h a n d . G a l t o n bel ieved that e v e n the most socially e m b e d d e d 
behaviors h a d s trong innate c o m p o n e n t s : " A s m a n y m e m b e r s o f 
o u r H o u s e o f L o r d s m a r r y the d a u g h t e r s o f mil l ionaires ," h e 
w r o t e (1909, p p . 3 1 4 - 3 1 5 ) . "it i s quite conceivable that o u r S e n a t e 
m a y in t ime b e c o m e character ized by a m o r e than c o m m o n share 
of s h r e w d business capacity, possibly also by a l o w e r s t a n d a r d of 
c o m m e r c i a l probity than at p r e s e n t . " Constant ly seek ing n e w a n d 
i n g e n i o u s ways to m e a s u r e the relative worth of p e o p l e s , he p r o 
p o s e d to rate blacks a n d whites by s tudying the history of e n c o u n 
ters b e t w e e n black chiefs and white travelers (1884, p p . 3 3 8 - 3 3 9 ) : 

T h e latter, no doubt, bring with them the knowledge current in civi
lized lands, but that is an advantage of less importance than we are apt to 
suppose. A native chief has as good an education in the art of ruling men, 
as can be desired; he is continually exercised in personal government, and 
usually maintains his place by the ascendancy of his character shown every 
day over his subjects and rivals. A traveller in wild countries also fills, to a 
certain degree, the position of a commander, and has to confront native 
chiefs at every inhabited place. T h e result is familiar enough—the white 
traveller almost invariably holds his own in their presence. It is seldom that 
we hear of a white traveller meeting with a black chief whom he feels to be 
the better man. 

Galton's major w o r k on the inher i tance of intel l igence (Heredi
tary Genius, 1869) i n c l u d e d a n t h r o p o m e t r y a m o n g its criteria, b u t 
his interest in m e a s u r i n g skulls a n d bodies p e a k e d later w h e n he 
established a laboratory at the Internat ional Exposi t ion of 1884. 
T h e r e , for t h r e e p e n c e , p e o p l e m o v e d t h r o u g h his assembly l ine o f 
tests and m e a s u r e s , a n d rece ived his assessment at the e n d . A f t e r 
the Exposi t ion, he mainta ined the lab for six years at a L o n d o n 
m u s e u m . T h e laboratory b e c a m e f a m o u s a n d attracted m a n y not
ables , i n c l u d i n g G l a d s t o n e : 

Mr. Gladstone was amusingly insistent about the size of his head, saying 
that hatters often told him that he had an Aberdeenshire head—"a fact 
which you may be sure I do not forget to tell my Scotch constituents." It 
was a beautifully shaped head, though rather low, but after all it was not 
so very large in circumference (1909, pp. 249-250). 

Lest this be mistaken for the harmless m u s i n g s of s o m e dotty 
V i c t o r i a n eccentric , I po int o u t that Sir Francis was taken quite 



M E A S U R I N G H E A D S 

seriously as a l e a d i n g intellect of his t ime. T h e A m e r i c a n heredi tar-
ian Lewis T e r m a n , the m a n most responsible for instituting I Q 
tests in A m e r i c a , retrospect ively calculated Galton's IQ at a b o v e 
200, but a c c o r d e d only 135 to D a r w i n a n d a m e r e 1 0 0 - 1 1 0 to C o p 
ernicus (see p p . 2 1 3 — 2 1 8 on this ludicrous incident in the history 
o f menta l testing). D a r w i n , w h o a p p r o a c h e d heredi tar ian a r g u 
m e n t s with s t r o n g suspicion, wrote after r e a d i n g Hereditary Genius: 
" Y o u have m a d e a c o n v e r t of an o p p o n e n t in o n e sense, for I h a v e 
always m a i n t a i n e d that, e x c e p t i n g fools , m e n d i d not d i f fer m u c h 
in intellect, only in zeal a n d h a r d w o r k " (in G a l t o n , 1909, p. 290). 
Ga l ton r e s p o n d e d : " T h e re jo inder that m i g h t be m a d e to his 
r e m a r k a b o u t h a r d w o r k , is that character , i n c l u d i n g the a p t i t u d e 
f o r w o r k , is her i table like every o t h e r faculty." 

A curtain-raiser with a moral: numbers 
do not guarantee truth 

In 1906, a V i r g i n i a physic ian, R o b e r t B e n n e t t B e a n , publ ished a 
l o n g , technical article c o m p a r i n g the brains o f A m e r i c a n blacks a n d 
whites. With a k ind of neuro log ica l g r e e n t h u m b , he f o u n d m e a n 
ingful d i f f e r e n c e s w h e r e v e r he l o o k e d — m e a n i n g f u l , that is, in his 
f a v o r e d sense of e x p r e s s i n g black inferiority in h a r d n u m b e r s . 

B e a n took special pr ide in his data on the c o r p u s ca l losum, a 
s tructure within the bra in that contains f ibers c o n n e c t i n g the r ight 
a n d left h e m i s p h e r e s . Fol lowing a cardinal tenet of c r a n i o m e t r y , 
that h i g h e r menta l funct ions reside in the front of the bra in a n d 
sensor imotor capacities toward the rear , B e a n r e a s o n e d that he 
m i g h t rank races by the relative sizes of parts within the c o r p u s 
cal losum. S o h e m e a s u r e d the length o f the g e n u , the f ront part o f 
the c o r p u s ca l losum, a n d c o m p a r e d i t with the length of the sple-
n i u m , the back part . He plotted g e n u vs. s p l e n i u m (Fig. 3.1) a n d 
obta ined, f o r a respectably l a r g e s a m p l e , virtually c o m p l e t e sepa
ration b e t w e e n black a n d white brains. Whites h a v e a relatively 
large g e n u , h e n c e m o r e brain up f ront in the seat o f intel l igence. 
All the m o r e r e m a r k a b l e , B e a n e x c l a i m e d (1906, p . 390) because 
the g e n u contains f ibers both for olfaction and for intel l igence! 
B e a n c o n t i n u e d : We all k n o w that blacks have a k e e n e r sense of 
smell than whites; h e n c e we m i g h t have e x p e c t e d larger g e n u s in 
blacks i f inte l l igence did not d i f fer substantially b e t w e e n races. Y e t 
black g e n u s are smal ler despite their o l factory p r e d o m i n a n c e ; 
hence , blacks must really suf fer f r o m a paucity of intel l igence. 



3*1 Bean's plot of the genu on the y-axis vs. the spienium on the x-axis 
White circles are, unsurprisingly, for white brains; black squares for black 
brains. Whites seem to have a larger genu, hence more up front, and pre
sumably more intelligence. 
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M o r e o v e r , B e a n did not neglect t o p u s h the c o r r e s p o n d i n g conc lu
sion for sexes . Within each race, w o m e n h a v e relatively smal ler 
g e n u s than m e n . 

B e a n t h e n c o n t i n u e d his d iscourse on the relatively g r e a t e r size 
of f ronta l vs. parietal a n d occipital (side a n d back) parts o f the 
b r a i n in whites . In the relative size of their f ronta l areas , he p r o 
c l a i m e d , blacks a r e i n t e r m e d i a t e b e t w e e n " m a n [sic] a n d the 
o u r a n g - o u t a n g " ( 1906, p . 380). 

T h r o u g h o u t this l o n g m o n o g r a p h , o n e c o m m o n m e a s u r e i s 
c o n s p i c u o u s by its absence: B e a n says n o t h i n g a b o u t the size of the 
bra in itself, t h e f a v o r e d cr i ter ion o f classical c r a n i o m e t r y . T h e rea
son for this neg lect lies b u r i e d in an a d d e n d u m : black a n d white 
brains d i d n o t d i f fer in overal l size. B e a n t e m p o r i z e d : " S o m a n y 
factors e n t e r into bra in w e i g h t that i t is quest ionable w h e t h e r dis
cussion of the subject is prof i table h e r e . " Still, he f o u n d a way out . 
His brains c a m e f r o m u n c l a i m e d b o d i e s g i v e n to medica l schools . 
We all k n o w that blacks h a v e less respect f o r their d e a d than whites . 
O n l y the lowest classes o f w h i t e s — p r o s t i t u t e s a n d the d e p r a v e d — 
w o u l d b e f o u n d a m o n g a b a n d o n e d b o d i e s , "whi le a m o n g N e g r o e s 
i t i s k n o w n that e v e n the bet ter classes n e g l e c t their d e a d . " T h u s , 
e v e n a n absence o f m e a s u r e d d i f f e r e n c e m i g h t indicate white supe
riority, f o r the data " d o p e r h a p s show that the low class C a u c a s i a n 
has a larger b r a i n t h a n a bet ter class N e g r o " ( 1 9 0 6 , p. 409). 

Bean 's g e n e r a l conc lus ion, e x p r e s s e d in a s u m m a r y p a r a g r a p h 
b e f o r e the t r o u b l e s o m e a d d e n d u m , p r o c l a i m e d a c o m m o n preju
dice as the c o n c l u s i o n of science: 

T h e Negro is primarily affectionate, immensely emotional, then sen
sual and under stimulation passionate. There is love of ostentation, and 
capacity for melodious articulation; there is undeveloped artistic power 
and taste—Negroes make good artisans, handicraftsmen—and there is 
instability of character incident to lack of self-control, especially in connec
tion with the sexual relation; and there is lack of orientation, or recogni
tion of position and condition of self and environment, evidenced by a 
peculiar bumptiousness, so called, that is particularly noticeable. One 
would naturally expect some such character for the Negro , because the 
whole posterior part of the brain is large, and the whole anterior portion 
is small. 

B e a n d i d n o t conf ine his o p i n i o n s t o technical j o u r n a l s . H e p u b 
lished t w o articles in p o p u l a r m a g a z i n e s d u r i n g 1906, a n d attracted 
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sufficient attention to b e c o m e the subject of an editorial in American 
Medicine f o r A p r i l 1907 (cited in C h a s e , 1 9 7 7 , p. 179). B e a n h a d 
p r o v i d e d , the editorial p r o c l a i m e d , " the anatomical basis f o r the 
c o m p l e t e fa i lure of the n e g r o schools to i m p a r t the h i g h e r stud
i e s — t h e b r a i n c a n n o t c o m p r e h e n d t h e m any m o r e than a h o r s e 
c a n u n d e r s t a n d the rule of three . . . . L e a d e r s in all political parties 
n o w a c k n o w l e d g e the e r r o r o f h u m a n equality. . . . I t may b e prac
ticable to rectify the e r r o r a n d r e m o v e a m e n a c e to o u r p r o s p e r 
i t y — a large e lectorate without bra ins . " 

B u t Frankl in P. Mall , Bean's m e n t o r at J o h n s H o p k i n s , b e c a m e 
suspicious: B e a n ' s data w e r e too g o o d . H e r e p e a t e d Bean 's w o r k , 
b u t with an i m p o r t a n t d i f f e r e n c e in p r o c e d u r e — h e m a d e sure that 
he did not k n o w which brains w e r e f r o m blacks a n d which f r o m 
whites until after he h a d m e a s u r e d t h e m (Mall, 1909). For a sample 
o f 106 brains , us ing Bean's m e t h o d o f m e a s u r e m e n t , h e f o u n d n o 
d i f f e r e n c e b e t w e e n whites a n d blacks in the relative sizes of g e n u 
a n d s p l e n i u m (Fig. 3.2). T h i s s a m p l e i n c l u d e d 18 brains f r o m 
B e a n ' s or ig inal s a m p l e , 10 f r o m whites, 8 f r o m blacks. Bean 's mea
sure of the g e n u was l a r g e r t h a n Mall's f o r 7 whites , but for only a 
single black. Bean 's m e a s u r e of the s p l e n i u m was l a r g e r than Mall's 
for 7 of the 8 blacks. 

I use this small tale of zealotry as a curtain-raiser because it 
i l lustrates so well the major content ions of this c h a p t e r a n d book: 

1. Scientific racists and sexists of ten conf ine their label of infe
riority to a single d i s a d v a n t a g e d g r o u p ; but race, sex , a n d class go 
t o g e t h e r , a n d each acts as a s u r r o g a t e f o r the others . I n d i v i d u a l 
studies m a y be l imited in s c o p e , but the g e n e r a l p h i l o s o p h y of bio
logical d e t e r m i n i s m p e r v a d e s — h i e r a r c h i e s o f a d v a n t a g e a n d dis
a d v a n t a g e follow the dictates of nature; stratification reflects 
biology. B e a n studied races, b u t he e x t e n d e d his most i m p o r t a n t 
conclus ion to w o m e n , a n d also i n v o k e d di f ferences of social class 
to a r g u e that equality of size b e t w e e n black a n d white brains really 
reflects the inferiority of blacks. 

2. Pr ior pre judice , not copious n u m e r i c a l d o c u m e n t a t i o n , dic
tates conclus ions . We can scarcely d o u b t that Bean 's s tatement 
a b o u t black b u m p t i o u s n e s s ref lected a p r i o r be l ie f that he set out 
to objectify, not an induct ion f r o m data about fronts a n d backs of 
brains. A n d the special p l e a d i n g that y ie lded black inferiority f r o m 
equality of brain size is ludicrous outs ide a s h a r e d c o n t e x t of a 
priori bel ief in the inferiority of blacks. 



J * 2 Mall's plot of genu vs. splenium. Mall measured the brains without 
knowing whether they came from whites or blacks. He found no differ
ence between the races. T h e line represents Bean's separation between 
w hi te s and blacks. 
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3. N u m b e r s a n d g r a p h s do not gain author i ty f r o m increas ing 
precis ion o f m e a s u r e m e n t , sample size, or c o m p l e x i t y in m a n i p u 
lation. Basic e x p e r i m e n t a l des igns may be f lawed a n d not subject to 
correc t ion by e x t e n d e d repet i t ion. Pr ior c o m m i t m e n t to o n e 
a m o n g m a n y potent ia l conclus ions o f ten g u a r a n t e e s a serious flaw 
in d e s i g n . 

4. C r a n i o m e t r y was not j u s t a p l a y t h i n g of a c a d e m i c i a n s , a 
subject conf ined to technical j o u r n a l s . C o n c l u s i o n s f looded the 
p o p u l a r press . O n c e e n t r e n c h e d , they of ten e m b a r k e d on a life 
o f their o w n , endlessly c o p i e d f r o m s e c o n d a r y s o u r c e t o secondary 
s o u r c e , r e f r a c t o r y t o d i s p r o o f b e c a u s e n o o n e e x a m i n e d the fra
gility of p r i m a r y d o c u m e n t a t i o n . In this case, Mall n i p p e d a d o g m a 
in the b u d , b u t n o t b e f o r e a l e a d i n g j o u r n a l h a d r e c o m m e n d e d 
that blacks be b a r r e d f r o m v o t i n g as a c o n s e q u e n c e of their innate 
stupidity. , 

B u t I also n o t e an i m p o r t a n t d i f f e r e n c e b e t w e e n B e a n a n d the 
g r e a t E u r o p e a n craniometr ic ians . B e a n c o m m i t t e d e i ther con
scious f r a u d or e x t r a o r d i n a r y sel f-delusion. He was a p o o r scientist 
f o l l o w i n g a n a b s u r d e x p e r i m e n t a l d e s i g n . T h e g r e a t craniometr i 
cians, on the o t h e r h a n d , w e r e fine scientists by the criteria of their 
t ime. T h e i r n u m b e r s , unl ike Bean 's , w e r e genera l ly s o u n d . T h e i r 
pre judices p l a y e d a m o r e subtle role in speci fy ing interpretat ions 
a n d in s u g g e s t i n g what n u m b e r s m i g h t be g a t h e r e d in the f i r s t 
p lace . T h e i r w o r k was m o r e re fractory t o e x p o s u r e , b u t equal ly 
inval id for the same reason: pre judices led t h r o u g h data in a circle 
back to the same p r e j u d i c e s — a n u n b e a t a b l e system that g a i n e d 
author i ty b e c a u s e i t s e e m e d to arise f r o m met icu lous m e a s u r e 
m e n t . 

Bean 's story has b e e n told several t imes ( M y r d a l , 1944; Hal ler , 
1 9 7 1 ; C h a s e , 1 9 7 7 ) , i f not with all its details. B u t B e a n was a mar
ginal f igure on a t e m p o r a r y a n d provincial stage. I h a v e f o u n d no 
m o d e r n analysis o f the m a i n d r a m a , the data o f Paul B r o c a a n d his 
school . 

Masters of craniometry: Paul Broca and his school 
The great circle route 

In 1861 a f ierce d e b a t e e x t e n d e d o v e r several m e e t i n g s of a 
y o u n g association still e x p e r i e n c i n g its birth p a n g s . Paul B r o c a 
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( 1 8 2 4 - 1 8 8 0 ) , professor o f clinical s u r g e r y in the faculty o f m e d i 
c ine, h a d f o u n d e d the A n t h r o p o l o g i c a l Society o f Paris in 1859. At 
a m e e t i n g of the society t w o years later, Louis P ierre Grat io let r e a d 
a p a p e r that c h a l l e n g e d Broca 's most prec ious bel ie f : Grat io let 
d a r e d to a r g u e that the size of a bra in b o r e no re lat ionship to its 
d e g r e e o f inte l l igence. 

B r o c a rose in his o w n d e f e n s e , a r g u i n g that " the study o f the 
brains of h u m a n races w o u l d lose most of its interest a n d utility" i f 
variat ion in size c o u n t e d for n o t h i n g ( 1 8 6 1 , p . 1 4 1 ) . W h y h a d 
anthropolog is ts spent so m u c h t ime m e a s u r i n g skulls, unless their 
results could de l ineate h u m a n g r o u p s a n d assess their relative 
w o r t h ? 

A m o n g the questions heretofore discussed within the Anthropological 
Society, none is equal in interest and importance to the question before us 
now. . . . T h e great importance of craniology has struck anthropologists 
with such force that many among us have neglected the other parts of our 
science in order to devote ourselves almost exclusively to the study of 
skulls. . . . In such data, we hoped to find some information relevant to the 
intellectual value of the various human races (1861, p. 139). 

B r o c a then u n l e a s h e d his data a n d p o o r Grat io let was r o u t e d . His 
f i n a l contr ibut ion t o the d e b a t e must rank a m o n g t h e most obl ique , 
yet abject concession speeches e v e r o f f e r e d by a scientist. He d i d 
not abjure his e r r o r s ; he a r g u e d instead that no o n e h a d apprec i 
ated the subtlety of his posit ion. (Gratiolet , by the way, was a roy
alist, not an egal i tar ian. He m e r e l y s o u g h t o t h e r m e a s u r e s to af f irm 
the inferiority o f blacks a n d w o m e n — e a r l i e r c losure o f the skull 
sutures , f o r e x a m p l e . ) 

B r o c a c o n c l u d e d t r i u m p h a n t l y : 

In general, the brain is larger in mature adults than in the elderly, in 
men than in women, in eminent men than in men of mediocre talent, in 
superior races than in inferior races'(1861, p. 304). . . . Other things equal, 
there is a remarkable relationship between the development of intelligence 
and the volume of the brain (p. 188). 

Five years later, in an e n c y c l o p e d i a article on a n t h r o p o l o g y , B r o c a 
e x p r e s s e d h i m s e l f m o r e forceful ly: 

A prognathous [forward-jutting] face, more or less black color of the 
skin, woolly hair and intellectual and social inferiority are often associated, 
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while more or less white skin, straight hair and an orthognathous 
[straight] face are the ordinary equipment of the highest groups in the hu
man series (1866, p. 280). . . . A group with black skin, woolly hair and a 
prognathous face has never been able to raise itself spontaneously to 
civilization (pp. 295-296). 

T h e s e a r e harsh w o r d s , a n d B r o c a h i m s e l f r e g r e t t e d that 
n a t u r e h a d fashioned such a system (1866, p . 296). B u t w h a t could 
he do? Facts a r e facts. " T h e r e i s no faith, h o w e v e r respectable , no 
interest, h o w e v e r legit imate, which m u s t not a c c o m m o d a t e itself to 
the p r o g r e s s o f h u m a n k n o w l e d g e a n d b e n d b e f o r e t r u t h " (in 
C o u n t , 1950, p . 72) . Paul T o p i n a r d , Broca 's l e a d i n g disciple a n d 
successor, took as his m o t t o ( 1882, p. 748): "J'ai horreur des systemes 
et surtout des systemes a priori" (I a b h o r systems, especial ly a priori 
systems). , 

B r o c a s ingled o u t the few egal i tarian scientists of his c e n t u r y 
f o r part icularly h a r s h t r e a t m e n t b e c a u s e they h a d d e b a s e d their 
cal l ing by a l lowing an ethical h o p e or political d r e a m to c l o u d their 
j u d g m e n t a n d distort objective t ruth . " T h e intervent ion o f political 
a n d social considerat ions has not b e e n less injurious to a n t h r o p o l 
o g y than the re l ig ious e l e m e n t " ( 1 8 5 5 , i n C o u n t , 1950, p . 73). T h e 
g r e a t G e r m a n anatomist Fr iedr ich T i e d e m a n n , for e x a m p l e , h a d 
a r g u e d that blacks a n d whites did not d i f fer in cranial capacity. 
B r o c a nai led T i e d e m a n n for the same e r r o r I u n c o v e r e d in M o r 
ton's w o r k (see p p . 8 2 — 1 0 1 ) . W h e n M o r t o n u s e d a subjective and 
imprec ise m e t h o d o f r e c k o n i n g , h e calculated systematically lower 
capacities for blacks than w h e n he m e a s u r e d the same skulls with 
a precise technique . T i e d e m a n n , u s i n g an e v e n m o r e imprecise 
m e t h o d , calculated a black a v e r a g e 45 cc a b o v e the m e a n va lue 
r e c o r d e d by o t h e r scientists. Y e t his m e a s u r e s for white skulls w e r e 
no larger than those r e p o r t e d by co l leagues . (For all his de l ight in 
e x p o s i n g T i e d e m a n n , B r o c a a p p a r e n t l y n e v e r c h e c k e d Morton 's 
f igures , t h o u g h M o r t o n was his h e r o a n d m o d e l . B r o c a o n c e p u b 
l ished a o n e - h u n d r e d - p a g e p a p e r analyz ing M o r t o n ' s techniques in 
the most m i n u t e d e t a i l — B r o c a , 1873b.) 

W h y h a d T i e d e m a n n g o n e astray? " U n h a p p i l y , " B r o c a wrote 
( 1 8 7 3 b , p. 12), " h e was d o m i n a t e d by a p r e c o n c e i v e d idea . He set 
out to p r o v e that the cranial capacity of all h u m a n races is the 
s a m e . " B u t "it is an a x i o m of all observat ional sciences that facts 
must p r e c e d e theor ies" ( 1868, p. 4). B r o c a be l ieved, sincerely I 



M E A S U R I N G H E A D S 

a s s u m e , that facts w e r e his only constraint a n d that his success in 
a f f i rming tradit ional r a n k i n g s arose f r o m the precis ion of his mea
sures and his care in establishing repeatable p r o c e d u r e s . 

I n d e e d , o n e c a n n o t r e a d B r o c a wi thout g a i n i n g e n o r m o u s 
respect for his care in g e n e r a t i n g data. I bel ieve his n u m b e r s and 
d o u b t that a n y better h a v e e v e r b e e n obta ined. B r o c a m a d e a n 
exhaust ive study of all p r e v i o u s m e t h o d s used to d e t e r m i n e cranial 
capacity. He d e c i d e d that lead shot , as a d v o c a t e d by "le ce lebre 
M o r t o n " ( 1 8 6 1 , p . 183), g a v e the best results, b u t he spent m o n t h s 
ref ining the t e c h n i q u e , taking into a c c o u n t such factors as the f o r m 
and h e i g h t of the cy l inder used to receive the shot after i t is p o u r e d 
f r o m the skull , the s p e e d of p o u r i n g shot into the skull , a n d the 
m o d e of s h a k i n g a n d t a p p i n g the skull to pack the shot a n d to 
d e t e r m i n e w h e t h e r or not m o r e will f i t in ( B r o c a , 1873b). B r o c a 
f ina l ly d e v e l o p e d an objective m e t h o d for m e a s u r i n g cranial capac
ity. In most of his w o r k , h o w e v e r , he p r e f e r r e d to w e i g h the bra in 
directly after autopsies p e r f o r m e d by his o w n h a n d s . 

I spent a m o n t h r e a d i n g all of Broca 's major w o r k , concentrat
ing on his statistical p r o c e d u r e s . I f o u n d a definite pattern in his 
methods. He traversed the g a p b e t w e e n fact a n d conclusion by 
what may be the usual r o u t e — p r e d o m i n a n t l y in reverse . C o n c l u 
sions c a m e f i rs t a n d Broca 's conclusions w e r e the shared a s s u m p 
tions of most successful white males d u r i n g his t i m e — t h e m s e l v e s 
o n top b y the g o o d f o r t u n e o f n a t u r e , a n d w o m e n , blacks, a n d p o o r 
people below. His facts w e r e reliable (unlike Morton 's) , but they 
were g a t h e r e d selectively a n d then m a n i p u l a t e d unconsciously in 
the service of p r i o r conclusions. By this r o u t e , the conclusions 
achieved not only the blessing of science, but the prest ige of n u m 
bers. Broca a n d his school used facts as i l lustrations, not as con
straining d o c u m e n t s . T h e y b e g a n with conclusions, p e e r e d 
through their facts, a n d c a m e back in a circle to the same conclu
sions. T h e i r e x a m p l e repays a closer study, for unl ike M o r t o n (who 
manipulated data , h o w e v e r unconsc ious ly) , they ref lected their 
prejudices by a n o t h e r , a n d probably m o r e c o m m o n , route : advo
cacy m a s q u e r a d i n g as objectivity. 

Selecting characters 

When the " H o t t e n t o t V e n u s " d i e d in Paris, G e o r g e s C u v i e r , the 
greatest scientist a n d , as B r o c a w o u l d later d iscover to his de l ight , 
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the largest bra in o f F r a n c e , r e m e m b e r e d this A f r i c a n w o m a n as he 
h a d seen h e r in the f lesh. 

She had a way of pouting her lips exactly like what we have observed 
in the orang-utan. Her movements had something abrupt and fantastical 
about them, reminding one of those of the ape. Her lips were monstrously 
large [those of apes are thin and small as Cuvier apparently forgot]. Her 
ear was like that of many apes, being small, the tragus weak, and the exter
nal border almost obliterated behind. These are animal characters. I have 
never seen a human head more like an ape than that of this woman (in 
Topinard, 1878, pp. 493-494). 

T h e h u m a n b o d y can b e m e a s u r e d i n a t h o u s a n d ways. A n y 
invest igator , c o n v i n c e d b e f o r e h a n d of a g r o u p ' s inferiority , can 
select a small set of m e a s u r e s to il lustrate its g r e a t e r affinity with 
apes . (This p r o c e d u r e , o f course , w o u l d w o r k equal ly well f o r white 
males , t h o u g h n o o n e m a d e the at tempt . W h i t e p e o p l e , for e x a m 
ple, h a v e thin l i p s — a p r o p e r t y s h a r e d with c h i m p a n z e e s — w h i l e 
most black A f r i c a n s h a v e thicker , consequent ly m o r e " h u m a n , " 
lips.) 

Broca 's cardinal bias lay in his a s s u m p t i o n that h u m a n races 
c o u l d be r a n k e d in a l inear scale of mental w o r t h . In e n u m e r a t i n g 
the aims o f e t h n o l o g y , B r o c a i n c l u d e d : " to d e t e r m i n e the relative 
posit ion of races in the h u m a n series" (in T o p i n a r d , 1878, p . 660). 
It d id not o c c u r to h i m that h u m a n variat ion m i g h t be ramif ied a n d 
r a n d o m , ra ther than l inear a n d hierarchical . A n d since h e k n e w 
the o r d e r b e f o r e h a n d , a n t h r o p o m e t r y b e c a m e a search for char
acters that w o u l d display the correct r a n k i n g , not a numerica l 
exerc ise in raw empir ic ism. 

T h u s B r o c a b e g a n his search for " m e a n i n g f u l " c h a r a c t e r s — 
those that w o u l d display the established ranks . In 1862, for e x a m 
ple, he tried the ratio o f radius ( lower a r m bone) to h u m e r u s 
( u p p e r a r m b o n e ) , r e a s o n i n g that a h i g h e r ratio m a r k s a l o n g e r 
f o r e a r m — a c h a r a c t e r of apes . All b e g a n well: blacks y ie lded a ratio 
o f .794, whites .739 . B u t then B r o c a r a n into trouble . A n Esk imo 
skeleton y ie lded .703, an Austra l ian a b o r i g i n e .709, whi le the Hot
tentot V e n u s , Cuvier ' s n e a r a p e (her skeleton h a d b e e n p r e s e r v e d 
in Paris), m e a s u r e d a m e r e .703. B r o c a n o w h a d two choices. He 
c o u l d e i ther a d m i t that, on this cr i ter ion, whites r a n k e d lower than 
several d a r k - s k i n n e d g r o u p s , o r h e could a b a n d o n the criterion. 
Since he k n e w ( 1 8 6 2 a , p . 10) that Hottentots , Eskimos, a n d Austra-
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lian abor ig ines r a n k e d below most A f r i c a n blacks, he chose the sec
o n d course : " A f t e r this, i t seems difficult to me to c o n t i n u e to say 
that e l o n g a t i o n of the f o r e a r m is a c h a r a c t e r of d e g r a d a t i o n or 
infer iori ty , b e c a u s e , on this a c c o u n t , the E u r o p e a n occupies a place 
b e t w e e n N e g r o e s o n the o n e h a n d , a n d Hottentots , Austra l ians , 
a n d eskimos o n the o t h e r " ( 1862, p . 1 1 ) . 

L a t e r , he a lmost a b a n d o n e d his cardinal cr i ter ion of bra in size 
b e c a u s e in fer ior yel low p e o p l e scored so well: 

A table on which races were arranged by order of their cranial capaci
ties would not represent the degrees of their superiority or inferiority, 
because size represents only one element of the problem [of ranking 
races]. On such a table, Eskimos, Lapps, Malays, Tartars and several other 
peoples of the Mongolian type would surpass the most civilized people of 
Europe. A lowly race may therefore have a big brain (1873a, p. 38). 

B u t B r o c a felt that h e c o u l d salvage m u c h o f va lue f r o m his c r u d e 
m e a s u r e of overal l brain size. I t m a y fail a t the u p p e r e n d because 
s o m e infer ior g r o u p s h a v e b i g brains , b u t i t w o r k s at the l o w e r e n d 
because small brains b e l o n g exclusively to p e o p l e of low intelli
g e n c e . B r o c a c o n t i n u e d : 

But this does not destroy the value of small brain size as a mark of inferi
ority. T h e table shows that West African blacks have a cranial capacity 
about 100 cc less than that of European races. To this figure, we may add 
the following: Caffirs, Nubians, Tasmanians, Hottentots, Australians. 
These examples are sufficient to prove that if the volume of the brain does 
not play a decisive role in the intellectual ranking of races, it nevertheless 
has a very real importance (1873a, p. 38). 

An unbeatable a r g u m e n t . D e n y i t a t o n e e n d w h e r e conclus ions a r e 
uncongenia l ; a f f i rm it by the same cr i ter ion at the o t h e r . B r o c a did 
not f u d g e n u m b e r s ; h e m e r e l y selected a m o n g t h e m o r i n t e r p r e t e d 
his way a r o u n d t h e m to f a v o r e d conclusions . 

In c h o o s i n g a m o n g m e a s u r e s , B r o c a did not j u s t dri f t passively 
m the sway of a p r e c o n c e i v e d idea. He a d v o c a t e d selection a m o n g 
characters as a stated goal with explicit criteria. T o p i n a r d , his ch ie f 
disciple, d is t inguished b e t w e e n " e m p i r i c a l " characters " h a v i n g no 
apparent d e s i g n , " a n d "rat ional" characters "re lated to s o m e phys
iological o p i n i o n " ( 1 8 7 8 , p . 221) . H o w then to d e t e r m i n e which 
characters a r e "rat ional"? T o p i n a r d a n s w e r e d : " O t h e r characteris
tics are l o o k e d u p o n , w h e t h e r r ightly or w r o n g l y , as d o m i n a n t . 
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T h e y h a v e an affinity in n e g r o e s to those which they exhibi t in 
a p e s , a n d establish the transition b e t w e e n these a n d E u r o p e a n s " 
( 1 8 7 8 , p . 221) . B r o c a h a d also c o n s i d e r e d this issue in the midst of 
his d e b a t e with Grat iolet , a n d h a d r e a c h e d the same conc lus ion 
( 1 8 6 1 , p . 176) : 

We surmount the problem easily by choosing.for our comparison of 
brains, races whose intellectual inequalities are completely clear. Thus , the 
superiority of Europeans compared with African Negroes, American 
Indians, Hottentots, Australians and the Negroes of Oceania, is suffi
ciently certain to serve as a point of departure for the comparison of 
brains. 

Particularly o u t r a g e o u s e x a m p l e s a b o u n d in the selection of 
individuals to r e p r e s e n t g r o u p s in i l lustrations. T h i r t y years a g o , 
w h e n I was a chi ld, the Hal l of M a n in the A m e r i c a n M u s e u m of 
N a t u r a l History still d isplayed the characters of h u m a n races by 
l inear arrays r u n n i n g f r o m apes to whites. S t a n d a r d anatomical 
i l lustrations, until this g e n e r a t i o n , d e p i c t e d a c h i m p , a N e g r o , a n d 
a white , p a r t by p a r t in that o r d e r — e v e n t h o u g h variat ion a m o n g 
whites a n d blacks is always large e n o u g h to g e n e r a t e a d i f ferent 
o r d e r with o t h e r individuals : c h i m p , white , black. In 1903, f o r 
e x a m p l e , the A m e r i c a n anatomist E. A. Spitzka p u b l i s h e d a l o n g 
treatise o n brain size and f o r m i n " m e n o f e m i n e n c e . " H e pr inted 
the fo l lowing f igure (Fig. 3.3) with a c o m m e n t : " T h e j u m p f r o m a 
C u v i e r or a T h a c k e r a y to a Z u l u or a B u s h m a n is not g r e a t e r than 
f r o m the latter to the goril la or the o r a n g " ( 1 9 0 3 , p . 604). B u t he 
also p u b l i s h e d a similar figure (Fig. 3.4) i l lustrating variat ion in 
brain size a m o n g e m i n e n t whites a p p a r e n t l y n e v e r real iz ing that he 
h a d d e s t r o y e d his o w n a r g u m e n t . As F . P . Mal l , the m a n w h o 
e x p o s e d B e a n , w r o t e o f these f i g u r e s ( 1 9 0 9 , p . 24): " C o m p a r i n g 
[ them], i t a p p e a r s that Gambetta 's brain resembles the gorilla's 
m o r e than i t does that of G a u s s . " 

Averting anomalies 

Inevitably, s ince B r o c a amassed so m u c h disparate a n d honest 
data , h e g e n e r a t e d n u m e r o u s anomal ies a n d a p p a r e n t except ions 
to his g u i d i n g g e n e r a l i t y — t h a t size of bra in r e c o r d s intel l igence 
and that c o m f o r t a b l e white males h a v e larger brains than w o m e n , 
p o o r p e o p l e , a n d lower races. I n not ing h o w h e w o r k e d a r o u n d 
each a p p a r e n t e x c e p t i o n , we obtain o u r clearest insight into Broca s 
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m e t h o d s o f a r g u m e n t a n d i n f e r e n c e . W e also u n d e r s t a n d why data 
c o u l d never o v e r t h r o w his assumpt ions . 

BIG-BRAINED GERMANS 

Gratiolet , in his last d e s p e r a t e a t tempt , pul led out all the stops. 
He d a r e d to claim that, on a v e r a g e , G e r m a n brains are 100 g r a m s 
heav ier than F r e n c h brains. C lear ly , Grat iolet a r g u e d , bra in size 
has n o t h i n g to do with intel l igence! B r o c a r e s p o n d e d disdainful ly: 
" M o n s i e u r Grat io let has almost a p p e a l e d to o u r patriotic senti
ments . B u t i t will be easy for me to show h i m that he can g r a n t 
some va lue to the size of the brain wi thout ceasing, for that, to be 
a g o o d F r e n c h m a n " ( 1 8 6 1 , p p . 4 4 1 - 4 4 2 ) . 

B r o c a t h e n w o r k e d his way systematically t h r o u g h the data. 
First o f all, Gratiolet 's f igure of 100 g r a m s c a m e f r o m u n s u p p o r t e d 
claims of the G e r m a n scientist E . H u s c h k e . W h e n B r o c a col lated 
all the actual data he could f ind, the d i f f e r e n c e in size b e t w e e n 
G e r m a n a n d F r e n c h brains fell f r o m 100 to 48 g r a m s . B r o c a then 
appl ied a series of correct ions f o r nonintel lectual factors that also 
affect bra in size. He a r g u e d , quite correct ly , that bra in size 
increases with b o d y size, decreases with a g e , a n d decreases d u r i n g 
long per iods o f p o o r heal th (thus e x p l a i n i n g why e x e c u t e d crimi
nals often h a v e larger brains than h o n e s t folk w h o die o f d e g e n e r 
ative diseases in hospitals). B r o c a noted a m e a n French age of f i f ty-
six and a hal f years in his sample , while the G e r m a n s a v e r a g e d only 
f i f ty-one. He est imated that this d i f f e r e n c e w o u l d account f o r 16 
grams of the disparity b e t w e e n F r e n c h and G e r m a n s , cut t ing the 
G e r m a n a d v a n t a g e t o 3 2 g r a m s . H e then r e m o v e d f r o m the G e r 
man sample all individuals w h o h a d d i e d by v io lence or e x e c u t i o n . 
T h e m e a n brain w e i g h t o f twenty G e r m a n s , d e a d f r o m natural 
causes, now stood at 1,320 g r a m s , a l ready below the F r e n c h a v e r a g e 
° f 1>333 g r a m s . A n d B r o c a h a d not e v e n yet corrected f o r the 
larger a v e r a g e b o d y size of G e r m a n s . Vive la France. 

Broca's co l league de J o u v e n c e l , s p e a k i n g on his b e h a l f against 
the u n f o r t u n a t e Grat iolet , a r g u e d that g r e a t e r G e r m a n b r a w n 
accounted for all the a p p a r e n t d i f f e r e n c e in brain a n d then s o m e . 
° f the a v e r a g e G e r m a n , h e w r o t e ( 1 8 6 1 , p . 466): 

He ingests a quantity of solid food and drink far greater than that 
l c n satisfies us. This, joined with his consumption of beer, which is per-

e even in areas where wine is made, makes the German much more 





Spitzka's depiction of variation in brain size among white men of 
eminence. 
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fleshy [charnu] than the Frenchman—s'o much so that their relation of 
brain size to total mass, far from being superior to ours, appears to me, o 1 
the contrary, to be inferior. 

I do not c h a l l e n g e Broca 's use of correct ions b u t I do note his 
skill in w i e l d i n g t h e m w h e n his o w n posit ion was t h r e a t e n e d . B e a r 
this in m i n d w h e n I discuss h o w deft ly he a v o i d e d t h e m w h e n they 
m i g h t h a v e c h a l l e n g e d a c o n g e n i a l c o n c l u s i o n — t h e small brains of 
w o m e n . 

SMALL-BRA I NED MEN OF EMINENCE 

T h e A m e r i c a n anatomist E . A . Spitzka u r g e d m e n o f e m i n e n c e 
to d o n a t e their brains to science after their d e a t h . " T o me the 
t h o u g h t of an autopsy is certainly less r e p u g n a n t than I i m a g i n e 
the process of cadaver ic d e c o m p o s i t i o n in the g r a v e to b e " ( 1 9 0 7 , 
p . 235). T h e dissection o f d e a d col leagues b e c a m e s o m e t h i n g o f 
a cottage industry a m o n g n ineteenth-century craniometr ic ians . 
B r a i n s e x e r t e d their c u s t o m a r y fascination, a n d lists w e r e p r o u d l y 
t o u t e d , a c c o m p a n i e d b y the usual invidious c o m p a r i s o n s . ( T h e 
leading A m e r i c a n anthropologis ts J. W. Powel l a n d W J M c G e e 
e v e n m a d e a w a g e r o v e r w h o carr ied the l a r g e r brain. A s K o - K o 
told N a n k i - P o o a b o u t the f i reworks that w o u l d follow his e x e c u 
tion, " Y o u won' t see t h e m , b u t they'll be t h e r e all the same.") 

S o m e m e n of g e n i u s d id very well i n d e e d . A g a i n s t a E u r o p e a n 
a v e r a g e of 1,300 to 1,400 g r a m s , the g r e a t C u v i e r stood out with 
his t o p h e a v y 1,830 g r a m s . C u v i e r h e a d e d the charts until T u r g e -
nev finally b r o k e the 2,000 g r a m barr ier in 1883. ( O t h e r potential 
o c c u p a n t s of this s t ratosphere , C r o m w e l l a n d Swift, lay in l imbo 
for insufficiency of record.) 

T h e o t h e r e n d was a bit m o r e c o n f u s i n g and embarrass ing . 
Walt W h i t m a n m a n a g e d to h e a r A m e r i c a s i n g i n g with only 1,282 
g r a m s . As a c r o w n i n g indignity , F r a n z Josef Gal l , o n e of the two 
f o u n d e r s o f p h r e n o l o g y — t h e original "sc ience" o f j u d g i n g various 
mental capacities by the size of localized brain a r e a s — w e i g h e d in at 
a m e a g e r 1,198 g r a m s . (His c o l l e a g u e J. K. S p u r z h e i m y ie lded a 
quite respectable 1 ,559 grams.) A n d , t h o u g h B r o c a d idn ' t k n o w it, 
his o w n brain w e i g h e d only 1,424 g r a m s , a bit a b o v e a v e r a g e to be 
sure , b u t n o t h i n g to c r o w about . A n a t o l e F r a n c e e x t e n d e d the 
r a n g e of f a m o u s a u t h o r s to m o r e than 1,000 g r a m s w h e n , in 1924. 
he o p t e d for the o t h e r e n d of T u r g e n e v ' s f a m e and c l o c k e d in at a 
m e r e 1 ,017 g r a m s . 
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T h e small brains w e r e t r o u b l e s o m e , but B r o c a , u n d a u n t e d , 
m a n a g e d to a c c o u n t for all o f t h e m . T h e i r possessors e i ther d i e d 
very old, w e r e very short a n d slightly built , or h a d suf fered p o o r 
preservat ion . Broca 's react ion to a study by his G e r m a n c o l l e a g u e 
R u d o l f W a g n e r was typical. W a g n e r h a d obta ined a real pr ize in 
1 8 5 5 , the brain of the great mathemat ic ian Karl Fr iedr ich Gauss . 
It w e i g h e d a modest ly o v e r a v e r a g e 1,492 g r a m s , but was m o r e 
richly c o n v o l u t e d than any brain previously dissected (Fig. 3.5). 
E n c o u r a g e d , W a g n e r w e n t on to w e i g h the brains o f all d e a d a n d 
wil l ing professors at G o t t i n g e n , in an a t t e m p t to plot the distr ibu
tion o f brain size a m o n g m e n of e m i n e n c e . By the t ime B r o c a was 
battl ing with Grat io let in 1 8 6 1 , W a g n e r h a d f o u r m o r e m e a s u r e 
ments . N o n e p o s e d any c h a l l e n g e to C u v i e r , a n d t w o w e r e dis
tinctly p u z z l i n g — H e r m a n n , the professor of p h i l o s o p h y at 1,368 
g r a m s , a n d H a u s m a n n , the professor o f m i n e r a l o g y , a t 1,226 
g r a m s . B r o c a correc ted H e r m a n n ' s brain for his a g e a n d raised i t 

3 • 5 T h e brain of the great mathematician K. F. Gauss (right) proved to 
be something of an embarrassment since, at 1,492 grams, it was only 
slightly larger than average. But other criteria came to the rescue. Here, 
E. A. Spitzka demonstrates that Gauss's brain is much more richly convo
luted than that of a Papuan (left). 
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by 16 g r a m s to 1 .19 p e r c e n t above a v e r a g e — " n o t m u c h f o r a pro
fessor of l inguistics," B r o c a a d m i t t e d , "but still s o m e t h i n g " ( 1 8 6 1 , 
p . 167). N o correct ion c o u l d raise H a u s m a n n t o the m e a n o f ordi
nary folks, but c o n s i d e r i n g his v e n e r a b l e seventy-seven years , 
B r o c a speculated that his brain m a y have u n d e r g o n e m o r e than 
the usual a m o u n t o f senile d e g e n e r a t i o n : " T h e d e g r e e o f d e c a d 
e n c e that old a g e c a n i m p o s e u p o n a brain is very variable a n d 
c a n n o t be ca lculated." 

B u t B r o c a was still b o t h e r e d . He c o u l d get a r o u n d the low val
u e s , but he c o u l d n ' t raise t h e m to u n u s u a l weights . C o n s e q u e n t l y , 
to clinch an u n b e a t a b l e conc lus ion, he s u g g e s t e d with a touch of 
i rony that W a g n e r ' s post-Gaussian subjects m a y not h a v e b e e n so 
e m i n e n t after all: 

It is not very probable that 5 men of genius should have died within 
five years at the University of Gottingen. . . . A professorial robe is not 
necessarily a certificate of genius; there may be, even at Gottingen, some 
chairs occupied by not very remarkable men (1861, pp. 165-166). 

At this point , B r o c a desisted: " T h e subject is del icate," he wrote 
( 1 8 6 1 , p. 169), " a n d I must not insist u p o n it any l o n g e r . " 

LARGE-BRAINED CRIMINALS 

T h e large size of m a n y criminal brains was a constant source of 
b o t h e r to craniometr ic ians a n d cr iminal anthropolog is ts . Broca 
t e n d e d to dismiss it with his claim that s u d d e n d e a t h by e x e c u t i o n 
p r e c l u d e d the d i m i n u t i o n that l o n g bouts of disease p r o d u c e d in 
m a n y h o n e s t m e n . In addi t ion, d e a t h by h a n g i n g t e n d e d to 
e n g o r g e the brain a n d lead to spuriously h igh weights . 

In the year o f Broca 's d e a t h , T . B ischof f p u b l i s h e d his study on 
the brains o f 1 1 9 assassins, m u r d e r e r s , a n d thieves. T h e i r a v e r a g e 
e x c e e d e d the m e a n of h o n e s t m e n by 11 g r a m s , while 14 o f t h e m 
t o p p e d 1,500 g r a m s , a n d 5 e x c e e d e d 1,600 g r a m s . By contrast , 
only three m e n of g e n i u s could boast m o r e than 1,600 g r a m s , while 
the assassin Le Pelley, at 1,809 g r a m s , must h a v e g iven p a u s e to the 
s h a d e o f C u v i e r . T h e largest female brain e v e r w e i g h e d ( 1 , 5 6 5 
grams) b e l o n g e d to a w o m a n w h o h a d killed h e r h u s b a n d . 

Broca 's successor Paul T o p i n a r d p u z z l e d over the data and 
f inal ly d e c i d e d that too m u c h of a g o o d t h i n g is bad for s o m e peo
ple. T r u l y inspired criminality m a y r e q u i r e as m u c h upstairs as 
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professor ia l virtuosity; w h o shall d e c i d e b e t w e e n Moriar ty a n d 
H o l m e s ? T o p i n a r d c o n c l u d e d : "It seems established that a certain 
p r o p o r t i o n o f cr iminals are p u s h e d t o d e p a r t f r o m p r e s e n t social 
rules by an e x u b e r a n c e of cerebral activity a n d , consequent ly , by 
the fact of a l a r g e or heavy b r a i n " (1888, p . 15). 

FLAWS IN A PATTERN OF INCREASE THROUGH TIME 

Of all Broca 's studies, with the e x c e p t i o n of his w o r k on dif fer
ences b e t w e e n m e n a n d w o m e n , n o n e w o n m o r e respect o r atten
tion than his s u p p o s e d d e m o n s t r a t i o n of steady increase in bra in 
size as E u r o p e a n civilization a d v a n c e d f r o m m e d i e v a l to m o d e r n 
times (Broca , 1862b). 

T h i s study merits close analysis because i t p r o b a b l y represents 
the best case of h o p e dictat ing conclus ion that I h a v e e v e r e n c o u n 
tered. B r o c a v i e w e d h i m s e l f as a l iberal in the sense that he d i d not 
c o n d e m n g r o u p s t o p e r m a n e n t inferiority based o n their c u r r e n t 
status. W o m e n ' s brains h a d d e g e n e r a t e d t h r o u g h t ime thanks to a 
socially e n f o r c e d u n d e r u s a g e ; they m i g h t increase aga in u n d e r dif
ferent social condit ions . Primit ive races h a d not b e e n sufficiently 
c h a l l e n g e d , whi le E u r o p e a n brains g r e w steadily with the m a r c h o f 
civilization. 

B r o c a o b t a i n e d large samples f r o m each o f t h r e e Parisian c e m e 
teries, f r o m the twelfth, the e i g h t e e n t h , a n d the n i n e t e e n t h centu
ries. T h e i r a v e r a g e cranial capacities w e r e , respect ively , 1 ,426, 
1,409, a n d 1,462 c c — n o t exactly the stuff for a f irm conc lus ion of 
steady increase t h r o u g h t ime. (I h a v e not b e e n able to f ind Broca 's 
raw data for statistical test ing, b u t with a 3.5 p e r c e n t m e a n dif fer
ence between smallest a n d largest s a m p l e , it is likely that no statis
tically significant d i f ferences exist at all a m o n g the three samples.) 

B u t h o w d i d these l imited d a t a — o n l y t h r e e sites with no infor
mation on r a n g e s of variat ion at a g i v e n t ime a n d no clear pat tern 
through t i m e — l e a d B r o c a to his h o p e f u l conclusion? B r o c a h i m s e l f 
admitted an initial d i s a p p o i n t m e n t : he h a d e x p e c t e d to f ind inter
mediate values in the e i g h t e e n t h - c e n t u r y site ( 1 8 6 2 b , p. 106). Social 
class, he a r g u e d , must hold the answer , for successful g r o u p s 
within a cu l ture o w e at least part of their status to s u p e r i o r wits. 
T h e twelf th-century sample c a m e f r o m a c h u r c h y a r d a n d must 
represent g e n t r y . A c o m m o n g r a v e p r o v i d e d the e i g h t e e n t h -
century skulls. B u t the n i n e t e e n t h - c e n t u r y s a m p l e was a m i x t u r e , 
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ninety skulls f r o m indiv idual graves with a m e a n of 1484 cc, a n d 
thirty-five f r o m a c o m m o n g r a v e with an a v e r a g e of 1403 cc. B r o c a 
c la imed that i f d i f ferences in social class do n o t exp la in w h y calcu
lated values fail to m e e t expectat ions , then the data are unintel l i
gible. Intel l igible, to B r o c a , m e a n t steadily increas ing t h r o u g h 
t i m e — t h e propos i t ion that the data w e r e m e a n t to p r o v e , not rest 
u p o n . A g a i n , B r o c a travels in a circle: 

Without this [difference in social class], we would have to believe that 
the cranial capacity of Parisians has really diminished during centuries 
following the 12th. Now during this period . . . intellectual and social prog
ress has been considerable, and even if we are not yet certain that the 
development of civilization makes the brain grow as a consequence, no 
one , without doubt, would want to consider this cause as capable of making 
the brain decrease in size (1862b, p. 106). 

B u t Broca 's division of the n ineteenth-century sample by social 
class also b r o u g h t trouble as well as r e l i e f — f o r he n o w h a d t w o 
samples f r o m c o m m o n graves a n d the earl ier o n e h a d a l a r g e r 
m e a n capacity, 1,409 for the e i g h t e e n t h c e n t u r y vs. 1,403 for the 
n ineteenth . B u t B r o c a was not to be d e f e a t e d ; he a r g u e d that the 
e i g h t e e n t h - c e n t u r y c o m m o n g r a v e i n c l u d e d a better class of p e o 
ple. In these p r e r e v o l u t i o n a r y t imes, a m a n h a d to be really rich or 
noble to rest in a c h u r c h y a r d . T h e d r e g s of the p o o r m e a s u r e d 
1,403 in the n i n e t e e n t h century ; the d r e g s l e a v e n e d by g o o d stock 
y ie lded a b o u t the same va lue o n e h u n d r e d years b e f o r e . 

Each solution b r o u g h t B r o c a n e w trouble . N o w that he was 
c o m m i t t e d to a part i t ion by social class within cemeter ies , he h a d to 
admit that an addit ional seventeen skulls f r o m the m o r g u e ' s g r a v e 
at the n i n e t e e n t h - c e n t u r y site y ie lded a h i g h e r value than skulls of 
middle- and upper-c lass p e o p l e f r o m individual g r a v e s — 1 , 5 1 7 vs. 
1,484 cc. H o w c o u l d u n c l a i m e d bodies , a b a n d o n e d to the state, sur
pass the c r e a m of society? B r o c a r e a s o n e d in a chain of surpass
ingly w e a k i n f e r e n c e : m o r g u e s stood on r iver b o r d e r s ; they 
probably h o u s e d a l a r g e n u m b e r o f d r o w n e d p e o p l e ; m a n y 
d r o w n e d are suicides; m a n y suicides are insane; m a n y insane peo
ple , like cr iminals , h a v e surpris ingly large brains. With a bit of 
imaginat ion , n o t h i n g can be truly a n o m a l o u s . 
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Front and back 

Tell me about this new young surgeon, Mr. Lydgate. I am told he is 
wonderfully clever; he certainly looks it—a fine brow indeed. 

— GEORGE ELIOT , Middlemarch (1872) 

Size of the whole , h o w e v e r useful and decisive in g e n e r a l terms, 
d id not b e g i n to e x h a u s t the content of c r a n i o m e t r y . E v e r since the 
h e y d a y o f p h r e n o l o g y , specific parts o f the brain a n d skull h a d 
b e e n assigned definite status, thus p r o v i d i n g a set of subsidiary cri
teria for the r a n k i n g of g r o u p s . ( B r o c a , in his o t h e r c a r e e r as a 
medica l m a n , m a d e his most i m p o r t a n t d iscovery in this area. In 
1861 he d e v e l o p e d the c o n c e p t of cortical localization of funct ion 
w h e n he d i s c o v e r e d that an aphasic patient h a d a lesion in the left 
infer ior frontal g y r u s , n o w called Broca 's convolut ion.) 

Most of these subsidiary criteria can be r e d u c e d to a single for
mula: f ront is better . B r o c a a n d his co l leagues bel ieved that h i g h e r 
mental funct ions w e r e localized in anter ior reg ions of the c o r t e x , 
and that poster ior areas bus ied themselves with the m o r e m u n d a n e , 
t h o u g h crucial , roles o f involuntary m o v e m e n t , sensation, a n d 
emot ion. S u p e r i o r p e o p l e should have m o r e in f ront , less b e h i n d . 
We have a lready seen h o w B e a n fo l lowed this assumpt ion in g e n 
erat ing his s p u r i o u s data on f ront a n d back parts of the c o r p u s 
callosum in whites a n d blacks. 

Broca of ten used the distinction of f ront a n d back, part icular ly 
to extract h imsel f f r o m u n c o m f o r t a b l e situations i m p o s e d by his 
data. He accepted Gratiolet 's classification o f h u m a n g r o u p s into 
"races frontales" (whites with anter ior a n d frontal lobes most h igh ly 
deve loped) , "racesparietales" (Mongol ians with parietal or m i d lobes 
most p r o m i n e n t ) , a n d "races occipitales" (blacks with most in the 
back). H e of ten u n l e a s h e d the d o u b l e w h a m m y against in fer ior 
g r o u p s — s m a l l size a n d poster ior p r o m i n e n c e : " N e g r o e s , a n d espe
cially Hottentots , h a v e a s impler brain than o u r s , a n d the relative 
poverty of their convolut ions can be f o u n d pr imari ly on their f r o n 
t a l lobes" ( 1 8 7 3 a , p . 32). A s m o r e direct e v i d e n c e , h e a r g u e d that 

ahitians artificially d e f o r m e d the frontal areas of certain male 
children i n o r d e r t o m a k e the back port ions b u l g e . T h e s e m e n 
^ecame c o u r a g e o u s warr iors , b u t c o u l d n e v e r match white h e r o e s 
• r s t v l e : "Frontal d e f o r m a t i o n p r o d u c e d bl ind passions, feroc ious 

nets, and animal c o u r a g e , all of which I w o u l d will ingly call 
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occipital c o u r a g e . We must not c o n f o u n d i t with t r u e c o u r a g e , 
f rontal c o u r a g e , which w e may call C a u c a s i a n c o u r a g e " ( 1 8 6 1 , p p . 
2 0 2 - 2 0 3 ) . 

B r o c a also went b e y o n d size to assess the quality of f rontal vs. 
occipital r e g i o n s in var ious races. H e r e , a n d not only to placate his 
a d v e r s a r y , he a c c e p t e d Gratiolet 's favorite a r g u m e n t that the 
sutures b e t w e e n skull bones close ear l ier in in fer ior races , thus 
t r a p p i n g the brain within a r ig id vault a n d l imit ing the effect ive
ness o f f u r t h e r e d u c a t i o n . N o t only d o white sutures close later; 
they close in a d i f f e r e n t o r d e r — g u e s s h o w ? In blacks a n d o t h e r 
in fer ior p e o p l e , the f r o n t sutures close f i rs t , the back sutures later; 
in whites , the f r o n t sutures close last. Extens ive m o d e r n studies of 
cranial c losure show n o d i f f e r e n c e o f t iming o r pat tern a m o n g 
races ( T o d d a n d L y o n , 1924 a n d 1925) . 

B r o c a used this a r g u m e n t to extr icate h imsel f f r o m a serious 
p r o b l e m . He h a d d e s c r i b e d a sample o f skulls f r o m the earliest 
p o p u l a t i o n s of Homo sapiens ( C r o - M a g n o n type) a n d f o u n d that 
they e x c e e d e d m o d e r n F r e n c h m e n i n cranial capacity . For tunate ly , 
h o w e v e r , their a n t e r i o r sutures closed f i rs t a n d these p r o g e n i t o r s 
must h a v e b e e n infer ior af ter all: " T h e s e are signs o f inferiority. 
We f ind t h e m in all races in which the mater ia l life d r a w s all cere
bral activity to it. As intel lectual life d e v e l o p s a m o n g a p e o p l e , the 
anter ior sutures b e c o m e m o r e compl icated a n d stay o p e n for a 
l o n g e r t i m e " ( 1 8 7 3 a , p . 19). 

T h e a r g u m e n t o f f r o n t a n d back,* s o f l e x i b l e a n d f a r - r a n g i n g , 
served as a p o w e r f u l tool f o r rat ional iz ing p r e j u d i c e in the face of 
a p p a r e n t l y contradictory fact. C o n s i d e r the fo l lowing two e x a m 
ples. 

THE CRANIAL INDEX 

B e y o n d brain size itself, the two most h o a r y a n d misused mea
sures o f c r a n i o m e t r y w e r e surely the facial a n g l e ( jutt ing f o r w a r d 
o f face a n d j a w s — t h e less the better) , a n d the cranial i n d e x . T h e 
cranial i n d e x n e v e r h a d m u c h g o i n g f o r i t b e y o n d ease o f m e a s u r e 
m e n t . It was calculated as the ratio of m a x i m u m width to m a x i m u m 

•Broca did not confine his arguments on the relative worth of brain parts to the 
distinction between front and back. Virtually any measured difference between 
peoples could be given a value in terms of prior conviction about relative worth. 
Broca once claimed, for example (1861, p. 187), that blacks probably had larger 
cranial nerves than whites, hence a larger nonintellectual portion of the brain. 
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l ength of the skull. Relatively l o n g skulls (ratio of .75 or less) w e r e 
cal led dol ichocephal ic ; relatively short skulls (over .8), b r a c h y c e -
phal ic . A n d e r s Retz ius , the Swedish scientist w h o p o p u l a r i z e d the 
cranial i n d e x , constructed a theory of civilization u p o n it. He 
bel ieved that S t o n e A g e peoples o f E u r o p e w e r e brachycephal ic , 
a n d that progress ive B r o n z e A g e e l e m e n t s ( I n d o - E u r o p e a n , o r 
A r y a n dol ichocephal ics) later i n v a d e d a n d r e p l a c e d the or ig inal 
a n d m o r e pr imit ive inhabitants. S o m e or ig inal b r a c h y c e p h a l i c 
stocks survive a m o n g such b e n i g h t e d p e o p l e as B a s q u e s , Finns, a n d 
L a p p s . 

B r o c a d i s p r o v e d this p o p u l a r tale conclusively by d i s c o v e r i n g 
dol ichocephal ics b o t h a m o n g Stone A g e skulls a n d within m o d e r n 
r e m n a n t s o f " p r i m i t i v e " stocks. I n d e e d , B r o c a h a d g o o d r e a s o n t o 
be suspicious o f at tempts by N o r d i c a n d T e u t o n i c scientists to 
enshr ine d o l i c h o c e p h a l y as a m a r k of h i g h e r capability. Most 
F r e n c h m e n , i n c l u d i n g B r o c a h i m s e l f ( M a n o u v r i e r , 1899), w e r e 
b r a c h y c e p h a l i c . In a passage that recalls his dismissal of T i e d e -
m a n n ' s claims for equality b e t w e e n black a n d white bra ins , B r o c a 
labeled Retzius's d o c t r i n e as sel f-serving gratif ication r a t h e r than 
empir ical t ruth . Did he ever c o n s i d e r the possibility that he m i g h t 
fall p r e y to similar motivations? 

Since the work of Mr. Retzius, scientists have generally held, without 
sufficient study, that dolichocephaly is a mark of superiority. Perhaps so; 
but we must also not forget that the characters of dolichocephaly and bra-
chycephaly were studied first in Sweden, then in England, the United 
States and Germany—and that in all these countries, particularly in Swe
den, the dolichocephalic type clearly predominates. It is a natural ten
dency of men, even among those most free of prejudice, to attach an idea 
of superiority to the dominant characteristics of their race (1861, p. 513). 

Obvious ly , B r o c a d e c l i n e d to e q u a t e b r a c h y c e p h a l y with inher
ent stupidity. Still, the prest ige of d o l i c h o c e p h a l y was so g r e a t that 
Broca felt m o r e than a little u n c o m f o r t a b l e w h e n clearly in fer ior 
people t u r n e d u p l o n g h e a d e d — u n c o m f o r t a b l e e n o u g h t o invent 
one o f his most str iking, u n b e a t a b l e a r g u m e n t s . T h e cranial i n d e x 
had r u n into a s t u n n i n g difficulty: n o t only w e r e A f r i c a n blacks 
and Austra l ian abor ig ines do l ichocephal ic , b u t they t u r n e d o u t to 
be the wor ld 's m o s t l o n g h e a d e d p e o p l e s . A d d i n g insult to this 
injury, the fossil C r o - M a g n o n skulls w e r e not only l a r g e r than 
those o f m o d e r n F r e n c h m e n ; they w e r e m o r e do l i c h oc e p h a l i c as 
well. 



I 3 2 T H E M I S M E A S U R E O F M A N 

D o l i c h o c e p h a l y , B r o c a r e a s o n e d , c o u l d be attained in several 
ways . T h e l o n g h e a d e d n e s s that served as a m a r k of T e u t o n i c 
g e n i u s obviously arose by frontal e l o n g a t i o n . Dol ichocephal ics 
a m o n g p e o p l e k n o w n to be infer ior must have e v o l v e d by length
e n i n g the b a c k — o c c i p i t a l d o l i c h o c e p h a l y in Broca 's terms. With 
o n e s w e e p , B r o c a e n c o m p a s s e d both the s u p e r i o r cranial capacity 
a n d the d o l i c h o c e p h a l y of his C r o - M a g n o n fossils: "It is by the 
g r e a t e r d e v e l o p m e n t o f their poster ior c r a n i u m that their g e n e r a l 
cranial capacity i s r e n d e r e d g r e a t e r than o u r s " ( 1 8 7 3 a , p . 4 1 ) . As 
for blacks, they h a d a c q u i r e d both a poster ior e l o n g a t i o n a n d a 
d i m i n u t i o n in frontal w i d t h , thus g iv ing t h e m b o t h a smal ler brain 
in g e n e r a l a n d a l o n g h e a d e d n e s s (not to be c o n f u s e d with the T e u 
tonic style) e x c e e d e d b y n o h u m a n g r o u p . A s t o the b r a c h y c e p h a l y 
of F r e n c h m e n , i t is no fai lure of f rontal e l o n g a t i o n (as the T e u t o n i c 
supremacists c la imed) , but an addit ion of width to a skull a lready 
a d m i r a b l e . 

THE CASE OF THE FORAMEN MAGNUM 

T h e f o r a m e n m a g n u m is the hole in the base o f o u r skull . T h e 
spinal c o r d passes t h r o u g h i t a n d the vertebral c o l u m n articulates 
to the b o n e a r o u n d its e d g e (the occipital condyle) . In the e m b r y o l 
o g y o f all m a m m a l s , the f o r a m e n m a g n u m begins u n d e r the skull , 
b u t migrates back to a posit ion b e h i n d the skull at b ir th. In 
h u m a n s , the f o r a m e n m a g n u m migrates only slightly a n d r e m a i n s 
u n d e r the skull i n adults . T h e f o r a m e n m a g n u m o f adul t great 
apes occupies an i n t e r m e d i a t e posit ion, not so far f o r w a r d as in 
h u m a n s , not so far back as in o t h e r m a m m a l s . T h e funct ional sig
nificance of these or ientat ions is clear. An u p r i g h t animal like Homo 
sapiens m u s t have its skull m o u n t e d on top of its vertebral c o l u m n in 
o r d e r to look f o r w a r d w h e n s tanding erect; f o u r f o o t e d animals 
m o u n t their v e r t e b r a l c o l u m n behind their skull a n d look f o r w a r d 
in their usual p o s t u r e . 

T h e s e d i f f e r e n c e s p r o v i d e d an irresistible s o u r c e f o r invidious 
c o m p a r i s o n . I n f e r i o r peoples s h o u l d h a v e a m o r e poster ior fora
m e n m a g n u m , as in apes a n d lower m a m m a l s . In 1862 B r o c a 
e n t e r e d an exist ing squabble on this issue. Relat ive egalitarians like 
J a m e s C o w l e s Pr i tchard h a d b e e n a r g u i n g that the f o r a m e n m a g 
n u m lies exactly in the center of the skull in both whites a n d blacks. 
Racists like J . V i r e y h a d d iscovered g r a d e d variat ion, the h i g h e r 
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the race , the m o r e f o r w a r d the f o r a m e n m a g n u m . N e i t h e r side, 
B r o c a n o t e d , h a d m u c h in the way of data . With characteristic 
objectivity, he set out to resolve this vexat ious , i f m i n o r , issue. 

B r o c a amassed a sample of sixty whites and thirty-five blacks 
a n d m e a s u r e d the l e n g t h of their skulls both b e f o r e and b e h i n d 
the anter ior b o r d e r o f the f o r a m e n m a g n u m . B o t h races h a d the 
same a m o u n t o f skull b e h i n d — 1 0 0 . 3 8 5 m m for whites, 100.857 
mm for blacks (note precis ion to third dec imal place) . But whites 
h a d m u c h less in f ront (90.736 vs. 100.304 m m ) a n d their f o r a m e n 
m a g n u m t h e r e f o r e lay in a m o r e anter ior posit ion (see T a b l e 3.1) . 
B r o c a c o n c l u d e d : "In o r a n g - u t a n s , the poster ior project ion [the 
part of the skull b e h i n d the f o r a m e n m a g n u m ] is shorter . It is 
t h e r e f o r e incontestable . . . that the c o n f o r m a t i o n of the N e g r o , in 
this respect as in m a n y others , tends to a p p r o a c h that of the m o n 
key" (1862c, p . 16). 

B u t B r o c a then b e g a n t o worry . T h e s tandard a r g u m e n t a b o u t 
the f o r a m e n m a g n u m r e f e r r e d only to its relative posit ion on the 
c r a n i u m itself, not to the face project ing in f ront of the c r a n i u m . 
Y e t B r o c a h a d i n c l u d e d the face in his anter ior m e a s u r e . N o w 
e v e r y o n e k n o w s , he w r o t e , that blacks h a v e l o n g e r faces than 
whites. T h i s is an apel ike sign of inferiority in its o w n r ight , but it 
should not be c o n f u s e d with the relative posit ion of the f o r a m e n 
m a g n u m within the c r a n i u m . T h u s B r o c a set out to subtract the 
facial inf luence f r o m his m e a s u r e s . He f o u n d that blacks d i d , 
indeed, h a v e l o n g e r f a c e s — w h i t e faces a c c o u n t e d for only 12.385 
mm of their anter ior m e a s u r e , black faces for 2 7 . 6 7 6 mm (see 
T a b l e 3.1) . Subtract ing facial l ength , B r o c a obta ined the fo l lowing 
f igures for anter ior c r a n i u m : 7 8 . 3 5 1 f o r whites, 72.628 for blacks. 
I n other w o r d s , based o n the c r a n i u m a lone , the f o r a m e n m a g n u m 

Table 3*1 Broca's measurements on the relative position of the 
foramen magnum 

DIFFERENCE IN 
WHITES BLACKS FAVOR OF BLACKS 

ANTERIOR 

Facial 
Cranial 

90.736 
12.385 
78.351 

100.304 
27.676 
72.628 

+ 9.568 
+ 15.291 
- 5.723 

'STERIOR 100.385 100.857 + 0.472 
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of blacks lay farther forward (the ratio of f ront to back, ca lculated 
f r o m Broca 's data , is .781 for whites, and .720 for blacks). C lear ly , 
by criteria explicit ly a c c e p t e d b e f o r e the study, blacks are s u p e r i o r 
to whites. Or so i t must b e , unless the criteria s u d d e n l y shift, as 
they did forthwith. 

T h e v e n e r a b l e a r g u m e n t o f f ront a n d back a p p e a r e d t o res
c u e Broca a n d the t h r e a t e n e d p e o p l e h e r e p r e s e n t e d . T h e m o r e 
f o r w a r d posit ion o f the f o r a m e n m a g n u m i n blacks d o e s not r e c o r d 
their superior i ty af ter all; i t only reflects their lack of anter ior bra in 
p o w e r . Relat ive to whites, blacks h a v e lost a g r e a t deal of brain in 
f ront . B u t they h a v e a d d e d s o m e brain b e h i n d , thus r e d u c i n g the 
front/back ratio of the f o r a m e n m a g n u m and p r o v i d i n g a s p u r i o u s 
a p p e a r a n c e o f black a d v a n t a g e . B u t they h a v e not a d d e d to these 
in fer ior back reg ions as m u c h as they lost in the anter ior rea lm. 
T h u s blacks h a v e smal ler a n d m o r e poor ly p r o p o r t i o n e d brains 
than whites: 

T h e anterior cranial projection of whites . . . surpasses that of Negroes 
by 4.9 percent. . . . Thus , while the foramen magnum of Negroes is fur
ther back with respect to their incisors [Broca's most forward point in his 
anterior measure that included the face], it is, on the contrary, further 
forward with respect to the anterior edge of their brain. To change the 
cranium of a white into that of a Negro, we would have not only to move 
the jaws forward, but also to reduce the front of the cranium—that is, to 
make the anterior brain atrophy and to give, as insufficient compensation, 
part of the material we extracted to the posterior cranium. In other words, 
in Negroes , the facial and occipital regions are developed to the detriment 
of the frontal region (1862c, p. 18). 

T h i s was a small incident in Broca 's career , b u t I can i m a g i n e no 
better i l lustration of his m e t h o d — s h i f t i n g criteria to w o r k t h r o u g h 
g o o d data toward desired conclusions. H e a d s I 'm s u p e r i o r ; tails, 
y o u ' r e infer ior . 

A n d old a r g u m e n t s n e v e r seem t o die. Wal ter F r e e m a n , d e a n 
o f A m e r i c a n lobotomists (he p e r f o r m e d or superv ised thirty-five 
h u n d r e d lesions of frontal port ions of the brain b e f o r e his retire
m e n t in 1970), admit ted late in his c a r e e r (cited in C h o r o v e r , 

1979): 

What the investigator misses most in the more highly intelligent indi
viduals is their ability to introspect, to speculate, to philosophize, especially 
in regard to onesself. . . . On the whole, psychosurgery reduces creativity, 
sometimes to the vanishing point. 
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F r e e m a n then a d d e d that " w o m e n r e s p o n d better than m e n , 
N e g r o e s bet ter than whites ." I n o t h e r w o r d s , p e o p l e w h o d idn ' t 
have as m u c h up f ront in the f irst place don ' t miss i t as badly. 

Women's brains 

Of all his c o m p a r i s o n s b e t w e e n g r o u p s , B r o c a col lected most 
i n f o r m a t i o n o n the brains o f w o m e n vs. m e n — p r e s u m a b l y b e c a u s e 
i t was m o r e accessible, not because he h e l d any special a n i m u s 
toward w o m e n . " I n f e r i o r " g r o u p s a r e i n t e r c h a n g e a b l e i n the g e n 
eral theory o f biological d e t e r m i n i s m . T h e y a r e cont inual ly j u x t a 
posed , a n d o n e is m a d e to serve as a s u r r o g a t e for a l l — f o r the 
genera l propos i t ion holds that society fol lows n a t u r e , a n d that 
social rank reflects innate w o r t h . T h u s , E. H u s c h k e , a G e r m a n 
a n t h r o p o l o g i s t , w r o t e in 1854: " T h e N e g r o bra in possesses a spinal 
cord o f the type f o u n d i n c h i l d r e n a n d w o m e n a n d , b e y o n d this, 
a p p r o a c h e s the type of brain f o u n d in h i g h e r a p e s " (in Mall , 1909, 
pp . 1-2) . T h e ce lebrated G e r m a n anatomist Car l V o g t w r o t e i n 
1864: 

By its rounded apex and less developed posterior lobe the Negro brain 
resembles that of our children, and by the protuberance of the parietal 
lobe, that of our females. . . . T h e grown-up Negro partakes, as regards 
his intellectual faculties, of the nature of the child, the female, and the 
senile white. . . . Some tribes have founded states, possessing a peculiar 
organization; but, as to the rest, we may boldly assert that the whole race 
has, neither in the past nor in the present, performed anything tending to 
the progress of humanity or worthy of preservation (1864, pp. 183-192). 

G. H e r v e , a c o l l e a g u e of B r o c a , wrote in 1 8 8 1 : " M e n of the 
black races h a v e a bra in scarcely heav ier t h a n that of white w o m e n " 
(1881 , p. 692). I do not r e g a r d as e m p t y rhetor ic a c laim that the 
battles o f o n e g r o u p a r e f o r all o f us . 

Broca c e n t e r e d his a r g u m e n t a b o u t the biological status o f 
m o d e r n w o m e n u p o n two sets o f data: the l a r g e r brains o f m e n in 
m o d e r n societies a n d a s u p p o s e d w i d e n i n g t h r o u g h t ime of the 
disparity in size b e t w e e n male a n d f e m a l e brains . He based his most 
extensive study u p o n autopsies he p e r f o r m e d in f o u r Parisian hos
pitals. For 292 male brains , he calculated a m e a n w e i g h t of 1,325 
grams; 140 f e m a l e brains a v e r a g e d 1,144 g r a m s for a d i f f e r e n c e of 
181 g r a m s , or 14 p e r c e n t o f the m a l e weight . B r o c a u n d e r s t o o d , o f 
course, that part of this d i f f e r e n c e must be at tr ibuted to the l a r g e r 
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size of males . He h a d used such a correct ion to rescue F r e n c h m e n 
f r o m a claim of G e r m a n superior i ty (p. 121) . In that case, he k n e w 
h o w to m a k e the correc t ion in exquisite detail . B u t now he m a d e 
no a t tempt to m e a s u r e the effect o f size a lone , a n d actually stated 
that he d idn ' t n e e d to do so. Size, a f ter all, c a n n o t a c c o u n t for the 
ent i re d i f f e r e n c e b e c a u s e we k n o w that w o m e n a r e n o t as intelli
g e n t as m e n . 

We might ask if the small size of the female brain depends exclusively 
upon the small size of her body. T iedemann has proposed this explana
tion. But we must not forget that women are, on the average, a little less 
intelligent than men, a difference which we should not exaggerate but 
which is, nonetheless, real. We are therefore permitted to suppose that the 
relatively small size of the female brain depends in part upon her physical 
inferiority and in part upon her intellectual inferiority (1861, p. 153). 

T o r e c o r d the s u p p o s e d w i d e n i n g o f the g a p t h r o u g h t ime, 
B r o c a m e a s u r e d the cranial capacities o f prehistor ic skulls f r o m 
L ' H o m m e M o r t cave. H e r e he f o u n d a d i f f e r e n c e o f only 99.5 cc 
b e t w e e n males a n d females , whi le m o d e r n p o p u l a t i o n s r a n g e f r o m 
129.5 t o 220.7 cc. T o p i n a r d , Broca 's ch ie f disciple, e x p l a i n e d the 
increas ing d iscrepancy t h r o u g h t ime as a result of d i f f e r i n g evolu
t ionary pressures u p o n d o m i n a n t m e n a n d passive w o m e n : 

T h e man who fights for two or more in the struggle for existence, who has 
all the responsibility and the cares of tomorrow, who is constantly active in 
combatting the environment and human rivals, needs more brain than the 
woman whom he must protect and nourish, than the sedentary woman, 
lacking any interior occupations, whose role is to raise children, love, and 
be passive (1888, p. 22). 

I n 1 8 7 9 G u s t a v e L e B o n , c h i e f misogynist o f Broca 's school , 
used these data to publ ish what m u s t be the most vic ious attack 
u p o n w o m e n in m o d e r n scientific l i terature (it will take s o m e d o i n g 
to beat Aristot le) . Le B o n was no m a r g i n a l h a t e - m o n g e r . He was a 
f o u n d e r of social p s y c h o l o g y and wrote a study of c r o w d b e h a v i o r 
still c ited a n d respected today {La psychologie des Joules, 1895). His 
writ ings also h a d a s t rong inf luence u p o n Mussol ini . Le B o n con
c l u d e d : 

In the most intelligent races, as among the Parisians, there are a large 
number of women whose brains are closer in size to those of gorillas than 
to the most developed male brains. This inferiority is so obvious that no 
one can contest it for a moment; only its degree is worth discussion. All 
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psychologists who have studied the intelligence of women, as well as poets 
and novelists, recognize today that they represent the most inferior forms 
of human evolution and that they are closer to children and savages than 
to an adult, civilized man. They excel in fickleness, inconstancy, absence of 
thought and logic, and incapacity to reason. Without doubt there exist 
some distinguished women, very superior to the average man, but they are 
as exceptional as the birth of any monstrosity, as, for example, of a gorilla 
with two heads; consequently, we may neglect them entirely (1879, pp. 60-
61). 

N o r did Le B o n shrink f r o m the social implications o f his views. 
H e was horr i f ied b y the p r o p o s a l o f s o m e A m e r i c a n r e f o r m e r s t o 
g r a n t w o m e n h i g h e r e d u c a t i o n on the same basis as m e n : 

A desire to give them the same education, and, as a consequence, to pro
pose the same goals for them, is a dangerous chimera. . . . T h e day when, 
misunderstanding the inferior occupations which nature has given her, 
women leave the home and take part in our battles; on this day a social 
revolution will begin, and everything that maintains the sacred ties of the 
family will disappear (1879, p. 62). 

S o u n d famil iar?* 
I h a v e r e e x a m i n e d Broca 's data , the basis for all this der ivat ive 

p r o n o u n c e m e n t , a n d I f ind the n u m b e r s s o u n d but Broca 's inter
pretat ion, to say the least, ill f o u n d e d . T h e claim for increas ing 
d i f ference t h r o u g h t ime is easily dismissed. B r o c a based this con
tention on the s a m p l e f r o m L ' H o m m e M o r t a lone. I t consists o f 
seven male, a n d six female , skulls. N e v e r has so m u c h b e e n c o a x e d 
f r o m so little! 

In 1888 T o p i n a r d p u b l i s h e d Broca 's m o r e extens ive data on 
Parisian hospitals. Since Broca r e c o r d e d h e i g h t a n d a g e as well as 
brain size, we m a y use m o d e r n statistical p r o c e d u r e s to r e m o v e 
their effect. B r a i n w e i g h t decreases with a g e , a n d Broca 's w o m e n 
were, on a v e r a g e , considerably o l d e r than his m e n at d e a t h . B r a i n 
weight increases with h e i g h t , and his a v e r a g e m a n was almost h a l f 
a foot taller than his a v e r a g e w o m a n . I used mult ip le regress ion, a 
technique that permits s imultaneous assessment o f the inf luence of 

"Ten years later, America's leading evolutionary biologist, E. D. Cope, dreaded the 
result if "a spirit of revolt become general among women." "Should the nation have 
a n attack of this kind," he wrote (1890, p. 2071), "like a disease, it would leave its 
traces in many after-generations." He detected the beginnings of such anarchy in 
Pressures exerted by women "to prevent men from drinking wine and smoking 
ooacco in moderation," and in the carriage of misguided men who supported 
"lale suffrage: "Some of these men are effeminate and long-haired." 
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h e i g h t a n d a g e u p o n brain size. In an analysis o f the data for 
w o m e n , I f o u n d that, at a v e r a g e male h e i g h t a n d a g e , a w o m a n ' s 
brain w o u l d w e i g h 1 ,212 g r a m s . * C o r r e c t i o n for h e i g h t a n d a g e 
r e d u c e s t h e 181 g r a m d i f f e r e n c e by m o r e than a third to 1 1 3 
g r a m s . 

It is difficult to assess this r e m a i n i n g d i f f e r e n c e because Broca 's 
data contain no i n f o r m a t i o n a b o u t o t h e r factors k n o w n to influ
e n c e bra in size in a major way. C a u s e of d e a t h has an i m p o r t a n t 
effect , as d e g e n e r a t i v e disease o f ten entails a substantial d i m i n u 
tion of brain size. E u g e n e S c h r e i d e r ( 1966) , also w o r k i n g with 
Broca 's data , f o u n d that m e n killed in accidents h a d brains w e i g h 
i n g , o n a v e r a g e , 6 0 g r a m s m o r e than m e n d y i n g o f infect ious dis
eases. T h e best m o d e r n data that I can find ( f r o m A m e r i c a n 
hospitals) r e c o r d s a full 100 g r a m d i f f e r e n c e b e t w e e n d e a t h by 
d e g e n e r a t i v e h e a r t disease a n d by accident or v io lence . S ince so 
m a n y o f Broca 's subjects w e r e e lder ly w o m e n , w e may a s s u m e that 
l e n g t h y d e g e n e r a t i v e disease was m o r e c o m m o n a m o n g t h e m than 
a m o n g the m e n . 

M o r e important ly , m o d e r n s tudents of brain size h a v e still not 
a g r e e d on a p r o p e r m e a s u r e to e l iminate the p o w e r f u l e f fect o f 
b o d y size (Jerison, 1973; G o u l d , 1975) . H e i g h t is part ly a d e q u a t e , 
b u t m e n a n d w o m e n o f the same h e i g h t d o not share the same 
b o d y bui ld. W e i g h t is e v e n worse than h e i g h t , b e c a u s e most of its 
variat ion reflects nutr i t ion ra ther t h a n intrinsic s i z e — a n d fat vs. 
skinny exerts little inf luence u p o n the brain. L e o n c e M a n o u v r i e r 
took up this subject in the 1880s a n d a r g u e d that m u s c u l a r mass 
a n d force should be used. He tried to m e a s u r e this elusive p r o p e r t y 
in var ious ways a n d f o u n d a m a r k e d d i f f e r e n c e in f a v o r of m e n , 
e v e n i n m e n a n d w o m e n o f the same h e i g h t . W h e n h e corrected 
f o r w h a t h e cal led "sexual mass ," w o m e n c a m e out slightly a h e a d 
in bra in size. 

T h u s , the c o r r e c t e d 1 1 3 g r a m d i f f e r e n c e i s surely too large; the 
t rue f igure is p r o b a b l y close to z e r o a n d m a y as well f a v o r w o m e n 
as m e n . O n e h u n d r e d thirteen g r a m s , by the way, is exactly the 
a v e r a g e d i f f e r e n c e b e t w e e n a f ive-foot f o u r - i n c h a n d a six-foot-
four- inch male in Broca 's d a t a t — a n d we w o u l d not w a n t to ascribe 

*I calculate, where y is brain size in grams, x, age in years, and x 2 body height in 
cm: y= 764.5-2.55X, +3.47x2 
t For his largest sample of males, and using the favored power function for bivanate 
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g r e a t e r inte l l igence to tall m e n . In short , Broca 's data do n o t per
mit any conf ident c laim that m e n have b i g g e r brains than w o m e n . 

Maria Montessor i d i d n o t conf ine h e r activities to educat ional 
r e f o r m for y o u n g c h i l d r e n . S h e lec tured o n a n t h r o p o l o g y f o r sev
eral years a t the Univers i ty o f R o m e a n d wrote an influential b o o k 
entit led Pedagogical Anthropology (English edi t ion, 1 9 1 3 ) . S h e was, 
to say the least, no egal i tar ian. S h e s u p p o r t e d most of Broca 's w o r k 
and the t h e o r y o f innate criminality p r o p o s e d by h e r c o m p a t r i o t 
C e s a r e L o m b r o s o (next chapter) . S h e m e a s u r e d the c i r c u m f e r e n c e 
of chi ldren 's h e a d s in h e r schools a n d i n f e r r e d that the best pros
pects h a d b i g g e r brains . B u t she h a d n o use for Broca 's conclus ions 
a b o u t w o m e n . S h e discussed M a n o u v r i e r ' s w o r k a t l e n g t h a n d 
m a d e m u c h of his tentative claim that w o m e n h a v e slightly larger 
brains w h e n p r o p e r correct ions a r e m a d e . W o m e n , she c o n c l u d e d , 
are intellectually s u p e r i o r to m e n , but m e n h a v e prevai led h e r e t o 
fore by d int o f physical force . Since t e c h n o l o g y has abol ished force 
a s a n i n s t r u m e n t o f p o w e r , the era o f w o m e n m a y soon b e u p o n 
us: " I n such an e p o c h there will really be s u p e r i o r h u m a n b e i n g s , 
there will really be m e n s t r o n g in moral i ty a n d in sent iment . Per
haps in this way the re ign of w o m a n is a p p r o a c h i n g , w h e n the 
enigma of h e r a n t h r o p o l o g i c a l superior i ty will be d e c i p h e r e d . 
W o m a n was always the custodian o f h u m a n sent iment , moral i ty 
and h o n o r " ( 1 9 1 3 , p . 259). 

Montessori 's a r g u m e n t represents o n e possible ant idote to "sci
entific" claims for the constitutional inferiority of certain g r o u p s . 
O n e may aff irm the validity o f biological dist inctions, b u t a r g u e 
that the data h a v e b e e n m i s i n t e r p r e t e d by p r e j u d i c e d m e n with a 
stake in the o u t c o m e , a n d that d i s a d v a n t a g e d g r o u p s a r e truly 
superior. In r e c e n t years , Elaine M o r g a n has fo l lowed this strategy 
in her Descent of Woman, a speculat ive reconstruct ion of h u m a n 
prehistory f r o m the w o m a n ' s point o f v i e w — a n d as farcical as m o r e 
famous tall tales by a n d for m e n . 

I dedicate this b o o k to a d i f f e r e n t posit ion. Montessor i a n d 
Morgan fol low Broca 's m e t h o d to reach a m o r e c o n g e n i a l conc lu
sion. I would r a t h e r label the w h o l e enterpr ise of setting a biologi
cal value u p o n g r o u p s for what it is: i rre levant , intellectually 
unsound, a n d highly injurious. 

bodv iiS-°!" b r a i n a l l o m e t r > . 1 calculate, where y is brain weight in grams and x is 
^ height in cm: y = 1 21 ,6x° •« 
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Postscript 

C r a n i o m e t r i c a r g u m e n t s lost m u c h of their luster in o u r century , 
as determinists switched their a l legiance to intel l igence t e s t i n g — a 
m o r e "d i rec t" path to the same invalid goal o f r a n k i n g g r o u p s by 
mental w o r t h — a n d as scientists e x p o s e d the p r e j u d i c e d nonsense 
that d o m i n a t e d most l i terature o n f o r m a n d size o f the h e a d . T h e 
A m e r i c a n a n t h r o p o l o g i s t F r a n z Boas , for e x a m p l e , m a d e short 
w o r k of the fabled cranial i n d e x by s h o w i n g that i t var ied widely 
b o t h a m o n g adults of a s ingle g r o u p a n d within the life of an individ
ual (Boas , 1899). M o r e o v e r , he f o u n d significant d i f ferences in cra
nial i n d e x b e t w e e n i m m i g r a n t parents a n d their A m e r i c a n - b o r n 
c h i l d r e n . T h e i m m u t a b l e obtuseness o f the brachycephal ic s o u t h e r n 
E u r o p e a n m i g h t v e e r t o w a r d the dol ichocephal ic N o r d i c n o r m in a 
single g e n e r a t i o n o f a l tered e n v i r o n m e n t (Boas, 1 9 1 1 ) . 

In 1 9 7 0 the S o u t h A f r i c a n a n t h r o p o l o g i s t P. V. T o b i a s wrote a 
c o u r a g e o u s article e x p o s i n g the myth that g r o u p d i f ferences in 
brain size bear any re lat ionship to i n t e l l i g e n c e — i n d e e d , he a r g u e d , 
g r o u p d i f f e r e n c e s in brain size, i n d e p e n d e n t o f b o d y size a n d o t h e r 
biasing factors, h a v e n e v e r b e e n d e m o n s t r a t e d at all. 

T h i s conclus ion may strike r e a d e r s as s trange , especially since i t 
c o m e s f r o m a f a m o u s scientist well acquainted with the reams of 
publ ished data on brain size. A f t e r all, what can be s impler than 
w e i g h i n g a b r a i n ? — T a k e it out , a n d put i t on the scale. O n e set of 
difficulties refers to p r o b l e m s of m e a s u r e m e n t itself: at w h a t level is 
the brain s e v e r e d f r o m the spinal c o r d ; are the m e n i n g e s r e m o v e d 
o r not ( m e n i n g e s a r e the brain's c o v e r i n g m e m b r a n e s , a n d the d u r a 
mater , or thick o u t e r c o v e r i n g , weighs 50 to 60 g r a m s ) ; h o w m u c h 
t ime e lapsed after d e a t h ; was the brain p r e s e r v e d in any fluid b e f o r e 
w e i g h i n g a n d , i f so, for h o w l o n g ; at what t e m p e r a t u r e was the brain 
p r e s e r v e d after d e a t h . Most l i terature does not specify these factors 
adequate ly , a n d studies m a d e by d i f ferent scientists usually cannot 
be c o m p a r e d . E v e n w h e n we can be sure that the same object has 
b e e n m e a s u r e d in the same way u n d e r the same condit ions , a second 
set of biases i n t e r v e n e s — i n f l u e n c e s u p o n brain size with no direct 
tie to the desired p r o p e r t i e s of intel l igence or racial affiliation: sex, 
body size, a g e , nutr i t ion, n o n n u t r i t i o n a l e n v i r o n m e n t , occupat ion, 
and cause o f d e a t h . T h u s , despite t h o u s a n d s o f publ ished pages, 
and tens o f t h o u s a n d s o f subjects, T o b i a s c o n c l u d e s that we do not 



M E A S U R I N G H E A D S I 4 I 

k n o w — a s i f i t m a t t e r e d at a l l — w h e t h e r blacks, on the a v e r a g e , have 
l a r g e r or smal ler brains than whites. Y e t the larger size of white 
brains was an u n q u e s t i o n e d " fact" a m o n g white scientists until 
quite recently . 

M a n y invest igators have d e v o t e d a n e x t r a o r d i n a r y a m o u n t o f 
attention to the subject of g r o u p d i f f e r e n c e s in h u m a n brain size. 
T h e y have got ten n o w h e r e , not because there are n o answers , b u t 
because the answers a r e so difficult to get a n d because the a pr ior i 
convict ions a r e so c lear a n d control l ing . In the heat of Broca 's d e 
bate with Grat io let , o n e of Broca 's d e f e n d e r s , admit tedly as a nasty 
d e b a t i n g point , m a d e a r e m a r k that admirably epi tomizes the moti
vations implicit in the ent ire craniometr ic tradit ion: "I have noticed 
for a l o n g t ime," stated de J o u vencel (1861, p. 465), "that, in g e n e r a l , 
those w h o d e n y the intel lectual i m p o r t a n c e o f the brain's v o l u m e 
have small h e a d s . " Self- interest, for w h a t e v e r reason, has b e e n the 
wel lspr ing of o p i n i o n on this h e a d y issue f r o m the start. 



FOUR 

Measuring Bodies 

Two Case Studies on the Apishness of 
Undesirables 

THE CONCEPT OF EVOLUTION t r a n s f o r m e d h u m a n t h o u g h t d u r i n g the 
n i n e t e e n t h century . N e a r l y every quest ion in the life sciences was 
r e f o r m u l a t e d in its l ight. No idea was ever m o r e widely u s e d , or 
misused ("social D a r w i n i s m " as an evo lut ionary rat ionale f o r the 
inevitability o f p o v e r t y , f o r e x a m p l e ) . B o t h creationists (Agassiz 
a n d M o r t o n ) a n d evolutionists (Broca a n d Gal ton) c o u l d exploi t 
the data of brain size to m a k e their invalid a n d invidious distinc
tions a m o n g g r o u p s . B u t o t h e r quantitat ive a r g u m e n t s arose as 
m o r e direct spinoffs f r o m evolut ionary theory. In this c h a p t e r I 
discuss t w o as representat ives of a p r e v a l e n t type; they present 
b o t h a s t r o n g contrast a n d an interest ing similarity. T h e f irst is the 
most g e n e r a l evo lut ionary d e f e n s e o f all for r a n k i n g g r o u p s — t h e 
a r g u m e n t f r o m recapi tulat ion, of ten e p i t o m i z e d by the obfuscat ing 
tongue-twister " o n t o g e n y recapitulates p h y l o g e n y . " T h e second i s 
a specific e v o l u t i o n a r y hypothes is for the biological n a t u r e of 
h u m a n cr iminal b e h a v i o r — L o m b r o s o ' s cr iminal a n t h r o p o l o g y . 
B o t h theories re l ied u p o n the same quanti tat ive a n d s u p p o s e d l y 
evo lut ionary m e t h o d — t h e search f o r signs o f apish m o r p h o l o g y in 
g r o u p s d e e m e d undes i rab le . 

The ape in all of us: recapitulation 
O n c e the fact o f evo lut ion h a d b e e n establ ished, n ineteenth-

c e n t u r y naturalists d e v o t e d themselves to t rac ing the actual path
ways that evo lut ion h a d fo l lowed. T h e y s o u g h t , in o t h e r w o r d s , to 
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reconstruct the tree of life. Fossils m i g h t h a v e p r o v i d e d the evi
d e n c e , for only they c o u l d r e c o r d the actual ancestors o f m o d e r n 
f o r m s . B u t the fossil r e c o r d is e x t r e m e l y i m p e r f e c t , a n d the major 
t runks a n d b r a n c h e s o f life's tree all g r e w b e f o r e the evo lut ion of 
h a r d parts p e r m i t t e d the preservat ion of a fossil r e c o r d at all. S o m e 
indirect cr i ter ion h a d t o b e f o u n d . Ernst H a e c k e l , the g r e a t G e r 
m a n zoologist , r e f u r b i s h e d a n old t h e o r y o f creationist b io logy a n d 
suggested that the t ree o f life m i g h t be r e a d directly f r o m the 
e m b r y o l o g i c a l d e v e l o p m e n t o f h i g h e r f o r m s . H e p r o c l a i m e d that 
" o n t o g e n y recapitulates p h y l o g e n y " or , to expl icate this mel l i f luous 
tongue-twister , that an indiv idual , in its o w n g r o w t h , passes 
t h r o u g h a series of stages r e p r e s e n t i n g adult ancestral f o r m s in 
their correct o r d e r — a n indiv idual , in short , cl imbs its o w n family 
tree. 

Recapitulat ion ranks a m o n g the m o s t influential ideas o f late 
n ineteenth-century science. I t d o m i n a t e d the w o r k of several 
professions, i n c l u d i n g e m b r y o l o g y , c o m p a r a t i v e m o r p h o l o g y , a n d 
paleontology . A l l these disciplines w e r e obsessed with the idea of 
reconstruct ing evo lut ionary l ineages , a n d all r e g a r d e d recapitula
tion as the key to this quest . T h e gill slits of an early h u m a n e m b r y o 
r e p r e s e n t e d an ancestral adul t f ish; at a later stage, the t e m p o r a r y 
tail revea led a repti l ian or m a m m a l i a n ancestor . 

Recapitulat ion spil led f o r t h f r o m bio logy to inf luence several 
other disciplines in crucial ways. B o t h S i g m u n d F r e u d a n d C. G. 
J u n g w e r e c o n v i n c e d recapitulationists , a n d Haeckel ' s idea p l a y e d 
no small role in the d e v e l o p m e n t of psychoanalyt ic theory . (In 
Totem and Taboo, f o r e x a m p l e , F r e u d tries to reconstruct h u m a n 
history f r o m a centra l c lue p r o v i d e d by the O e d i p u s c o m p l e x of 
y o u n g boys. F r e u d r e a s o n e d that this u r g e to p a r r i c i d e must reflect 
an actual e v e n t a m o n g ancestral adul ts . H e n c e , the sons of an 
ancestral c lan must o n c e h a v e kil led their f a t h e r in o r d e r to ga in 
access to w o m e n . ) M a n y p r i m a r y - s c h o o l c u r r i c u l u m s of t h e late 
nineteenth c e n t u r y w e r e reconstructed in the l ight of recapitula
tion. Several school b o a r d s prescr ibed the Song of Hiawatha in early 
grades, r e a s o n i n g that c h i l d r e n , pass ing t h r o u g h the savage stage 
°f their ancestral past , w o u l d identify with it.* 

hf e a t i f r S i n t e r e s t e d >n the justification provided for recapitulation by Haeckel and 
h^hi S u e s ' a n c ^ m ^ e reasons for its later downfall, may consult my dull, but 

'ghly detailed treatise, Ontogeny and Phylogeny, Harvard University Press, 1977. 
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Recapitulat ion also p r o v i d e d an irresistible cr i ter ion f o r any sci
entist w h o w a n t e d t o r a n k h u m a n g r o u p s a s h i g h e r a n d lower . T h e 
adults of inferior g r o u p s must be like children of superior g r o u p s , for 
t h e chi ld represents a pr imit ive adul t ancestor . I f adult blacks and 
w o m e n a r e like white male c h i l d r e n , th e n they a r e l iving r e p r e s e n 
tatives o f an ancestral stage in the evolut ion o f white males . An 
anatomical theory f o r r a n k i n g r a c e s — b a s e d o n ent ire b o d i e s , not 
only o n h e a d s — h a d b e e n f o u n d . 

Recapi tu lat ion served as a g e n e r a l theory of biological deter
minism. A l l " i n f e r i o r " g r o u p s — r a c e s , sexes , a n d c l a s s e s — w e r e 
c o m p a r e d with the c h i l d r e n of white males . E . D. C o p e , the cele
brated A m e r i c a n pa leonto log is t w h o e luc idated the m e c h a n i s m o f 
recapitulat ion (see G o u l d , 1 9 7 7 , p p . 8 5 - 9 1 ) , identi f ied f o u r g r o u p s 
o f lower h u m a n f o r m s on this criterion: n o n w h i t e races , all w o m e n , 
s o u t h e r n as o p p o s e d to n o r t h e r n E u r o p e a n whites, a n d l o w e r 
classes within s u p e r i o r races ( 1887, PP- 2 9 1 - 2 9 3 — C o p e part icu
larly despised " the l o w e r classes o f the Ir ish") . C o p e p r e a c h e d the 
d o c t r i n e o f N o r d i c s u p r e m a c y and agi tated t o curtai l the i m m i g r a 
tion o f Jews a n d s o u t h e r n E u r o p e a n s t o A m e r i c a . T o e x p l a i n the 
inferiority o f s o u t h e r n E u r o p e a n s in recapi tu latory t e r m s , he 
a r g u e d that w a r m e r cl imates i m p o s e an earl ier m a t u r a t i o n . Since 
m a t u r a t i o n signals the s l o w d o w n a n d cessation o f bodi ly d e v e l o p 
m e n t , s o u t h e r n E u r o p e a n s are c a u g h t in a m o r e chi ldl ike, h e n c e 
pr imit ive , state as adults . S u p e r i o r n o r t h e r n e r s m o v e on to h i g h e r 
stages b e f o r e a later m a t u r a t i o n cuts o f f their d e v e l o p m e n t : 

There can be little doubt that in the Indo-European race maturity in 
some respects appears earlier in tropical than in northern regions; and 
though subject to many exceptions, this is sufficiently general to be looked 
upon as a rule. Accordingly, we find in that race—at least in the warmer 
regions of Europe and America—a larger proportion of certain qualities 
which are more universal in women, as greater activity of the emotional 
nature when compared with the judgment . . . . Perhaps the more northern 
type left all that behind in its youth (1887, pp. 162-163). 

Recapi tu lat ion p r o v i d e d a p r i m a r y focus f o r a n t h r o p o m e t r i c , 
part icularly c r a n i o m e t r i c , a r g u m e n t s a b o u t the r a n k i n g o f races. 
T h e bra in , o n c e a g a i n , p l a y e d a d o m i n a n t ro le . Louis Agass iz , in a 
creationist c o n t e x t , h a d a lready c o m p a r e d the bra in o f a d u l t blacks 
with that of a white fetus seven m o n t h s o ld . We h a v e a l ready cited 
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(p. 103) V o g t ' s r e m a r k a b l e s tatement e q u a t i n g the brains of adult 
blacks a n d white w o m e n with those o f white m a l e c h i l d r e n a n d 
e x p l a i n i n g , on this basis, the fai lure of black p e o p l e to bui ld any 
civilization w o r t h y of his notice. 

C o p e also focused u p o n the skull , part icularly u p o n " those 
i m p o r t a n t e lements of beauty , a w e l l - d e v e l o p e d nose a n d b e a r d " 
(1887, p p . 2 8 8 - 2 9 0 ) , b u t he also d e r i d e d the deficient calf m u s c u 
lature o f blacks: 

T w o of the most prominent characters of the negro are those of imma
ture stages of the Indo-European race in its characteristic types. T h e defi
cient calf is the character of infants at a very early stage; but, what is more 
important, the flattened bridge of the nose and shortened nasal cartilages 
are universally immature conditions of the same parts in the Indo-
European. . . . In some races—e.g., the Slavic—this undeveloped character 
persists later than in some others. T h e Greek nose, with its elevated bridge, 
coincides not only with aesthetic beauty, but with developmental perfec
tion. 

In 1890 A m e r i c a n a n t h r o p o l o g i s t D. G. B r i n t o n s u m m a r i z e d the 
a r g u m e n t with a p a e a n of praise for m e a s u r e m e n t : 

T h e adult who retains the more numerous fetal, infantile or simian 
traits, is unquestionably inferior to him whose development has pro
gressed beyond them. . . . Measured by these criteria, the European or 
white race stands at the head of the list, the African or negro at its foot. 
. . . All parts of the body have been minutely scanned, measured and 
weighed, in order to erect a science of the comparative anatomy of the 
races (1890, p. 48). 

I f a n a t o m y built the h a r d a r g u m e n t o f recapi tulat ion, psychic 
d e v e l o p m e n t o f f e r e d a rich f ield for c o r r o b o r a t i o n . D i d n ' t every
one k n o w that savages and w o m e n a r e emotional ly like c h i l d r e n ? 
Despised g r o u p s h a d b e e n c o m p a r e d with c h i l d r e n b e f o r e , b u t the 
theory of recapi tu lat ion g a v e this old chestnut the respectabil ity of 
main-line scientific theory . " T h e y ' r e l ike c h i l d r e n " was no l o n g e r 
just a m e t a p h o r of bigotry; it n o w e m b o d i e d a theoretical c laim that 
inferior p e o p l e w e r e literally m i r e d in an ancestral s tage of supe
r ior g r o u p s . 

G. Stanley Hal l , t h e n A m e r i c a ' s l e a d i n g psychologist , stated the 
general a r g u m e n t in 1904: " M o s t savages in most respects a r e chil-

r e n , or , because o f sexual matur i ty , m o r e p r o p e r l y , adolescents o f 
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a d u l t size" ( 1904, vol . 2, p. 649). A. F. C h a m b e r l a i n , his ch ie f dis
c iple , o p t e d for the paternalistic m o d e : " W i t h o u t pr imit ive p e o p l e s , 
the w o r l d at large w o u l d be m u c h what in small i t is w i t h o u t the 
blessing o f c h i l d r e n . " 

T h e recapitulationists e x t e n d e d their a r g u m e n t t o a n astonish
i n g array o f h u m a n capacit ies. C o p e c o m p a r e d prehistor ic art with 
the sketches o f c h i l d r e n a n d l iving "pr imit ives" ( 1 8 8 7 , p . 153): " W e 
f ind that the ef forts o f the earliest races of w h i c h we h a v e any 
k n o w l e d g e w e r e quite similar to those which the u n t a u g h t h a n d of 
infancy traces on its slate or the savage depicts on the rocky faces 
of cliffs." J a m e s Sully, a l e a d i n g Engl ish psychologist , c o m p a r e d 
the aesthetic senses o f c h i l d r e n a n d savages, b u t g a v e the e d g e to 
c h i l d r e n ( 1 8 9 5 , p . 386): 

In much of this first crude utterance of the aesthetic sense of the child 
we have points of contact with the first manifestations of taste in the race. 
Delight in bright, glistening things, in gay things, in strong contrasts of 
color, as well as in certain forms of movement, as that of feathers—the 
favorite personal adornment—this is known to be characteristic of the sav
age and gives to his taste in the eyes of civilized man the look of childish
ness. On the other hand, it is doubtful whether the savage attains to the 
sentiment of the child for the beauty of flowers. 

H e r b e r t S p e n c e r , the apostle of social D a r w i n i s m , o f f e r e d a pithy 
s u m m a r y ( 1 8 9 5 , p p . 8 9 - 9 0 ) : " T h e intel lectual traits o f the uncivil
ized . . . a r e traits r e c u r r i n g in the c h i l d r e n of the civi l ized." 

Since recapitulat ion b e c a m e a focus for the g e n e r a l theory of 
biological d e t e r m i n i s m , m a n y male scientists e x t e n d e d the a r g u 
m e n t to w o m e n . E. D. C o p e c la imed that the "metaphys ica l char
acteristics" o f w o m e n w e r e 

. . . very similar in essential nature to those which men exhibit at an early 
stage of development. . . . T h e gentler sex is characterized by a greater 
impressibility; . . . warmth of emotion, submission to its influence rather 
than that of logic; timidity and irregularity of action in the outer world. 
All these qualities belong to the male sex, as a general rule, at some period 
of life, though different individuals lose them at very various periods. . . • 
Probably most men can recollect some early period of their lives when the 
emotional nature predominated—a time when emotion at the sight of suf
fering was more easily stirred than in maturer years. . . . Perhaps all men 
can recall a period of youth when they were hero-worshippers—when they 
felt the need of a stronger arm, and loved to look up to the powerful 
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friend who could sympathize with and aid them. This is the "woman stage" 
of character (1887, p. 159). 

In what must be the most a b s u r d s tatement in the annals of b io log
ical d e t e r m i n i s m , G. Stanley H a l l — a g a i n , I r e m i n d y o u , not a 
c r a c k p o t , b u t A m e r i c a ' s p r e m i e r p s y c h o l o g i s t — i n v o k e d the h i g h e r 
suicide rates of w o m e n as a sign of their pr imit ive evo lut ionary 
status (1904, vo l . 2, p. 194): 

This is one expression of a profound psychic difference between the 
sexes. Woman's body and soul is phyletically older and more primitive, 
while man is more modern, variable, and less conservative. Women are 
always inclined to preserve old customs and ways of thinking. Women pre
fer passive methods; to give themselves up to the power of elemental 
forces, as gravity, when they throw themselves from heights or take poi
son, in which methods of suicide they surpass man. Havelock Ellis thinks 
drowning is becoming more frequent, and that therein women are becom
ing more womanly. 

As a justi f ication for imperia l ism, recapi tu lat ion o f f e r e d too 
m u c h p r o m i s e to r e m a i n sequestered in a c a d e m i c p r o n o u n c e 
ments . I h a v e a l ready cited C a r l V o g t ' s low o p i n i o n of A f r i c a n 
blacks, based on his c o m p a r i s o n of their brains with those of white 
chi ldren. B . K i d d e x t e n d e d the a r g u m e n t to just i fy colonial e x p a n 
sion into tropical A f r i c a (1898, p . 5 1 ) . W e a r e , h e w r o t e , " d e a l i n g 
with peoples w h o r e p r e s e n t the same stage in the history of the 
d e v e l o p m e n t of the race that the child does in the history of the 
d e v e l o p m e n t o f the indiv idual . T h e tropics will not , t h e r e f o r e , b e 
d e v e l o p e d by the natives themselves . " 

In the c o u r s e of a d e b a t e a b o u t o u r r i g h t to a n n e x the Phil ip
pines, Rev. Josiah S t r o n g , a l e a d i n g A m e r i c a n imperial ist , piously 
declared that " o u r policy should be d e t e r m i n e d not by national 
ambition, n o r by c o m m e r c i a l considerat ions , b u t by o u r d u t y to the 
world in g e n e r a l a n d to the Fil ipinos in part icular" (1900, p. 287). 
His o p p o n e n t s , c i t ing H e n r y Clay 's c o n t e n t i o n that the L o r d w o u l d 
not create a p e o p l e incapable of s e l f - g o v e r n m e n t , a r g u e d against 
t i i e need f o r o u r b e n e v o l e n t tute lage. B u t Clay h a d s p o k e n in the 
bad old days b e f o r e evo lut ionary theory a n d recapitulat ion: 

Clay's conception was formed . . . before modern science had shown 
that races develop in the course of centuries as individuals do in years, and 

a t an undeveloped race, which is incapable of self-government, is no 
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more of a reflection on the Almighty than is an undeveloped child who is 
incapable of self-government. T h e opinions of men who in this enlight
ened day believe that the Filipinos are capable of self-government because 
everybody is, are not worth considering. 

E v e n R u d y a r d K i p l i n g , the poet laureate o f imper ia l i sm, used 
the recapitulationist a r g u m e n t in the f i rst stanza of his m o s t f a m o u s 
a p o l o g y for white s u p r e m a c y : 

Take up the White Man's Burden 
Send forth the best ye breed 
Go, bind your sons to exile 
to serve the captive's need: 
To wait, in heavy harness, 
On fluttered folk and wild— 
Your new-caught sullen peoples, 
Half devil and half child. 

T e d d y Roosevel t , w h o s e j u d g m e n t was not always s o k e e n , 
wrote to H e n r y C a b o t L o d g e that the verse "was very p o o r poetry 
but m a d e g o o d sense f r o m the e x p a n s i o n point o f v iew" (in W e s 
ton , 1 9 7 2 , p . 35) . 

A n d so the story m i g h t stand, a test imony to n i n e t e e n t h -
century folly a n d p r e j u d i c e , i f an interest ing twist h a d n o t b e e n 
a d d e d d u r i n g o u r o w n century . B y 1920 the theory o f recapitula
tion h a d col lapsed ( G o u l d , 1 9 7 7 , p p . 1 6 7 - 2 0 6 ) . N o t l o n g after , the 
D u t c h anatomist Louis B o l k p r o p o s e d a t h e o r y of exact ly opposi te 
m e a n i n g . Recapitulat ion r e q u i r e d that adult traits o f ancestors 
d e v e l o p m o r e rapidly i n d e s c e n d a n t s t o b e c o m e j u v e n i l e f e a t u r e s — 
h e n c e , traits o f m o d e r n chi ldren are pr imit ive characters o f ances
tral adults . B u t s u p p o s e that the reverse process occurs as i t often 
d o e s in evolut ion. S u p p o s e that j u v e n i l e traits o f ancestors d e v e l o p 
so slowly in d e s c e n d a n t s that they b e c o m e adul t features . T h i s p h e 
n o m e n o n of r e t a r d e d d e v e l o p m e n t is c o m m o n in n a t u r e ; i t is 
called n e o t e n y (literally, " h o l d i n g on to y o u t h " ) . B o l k a r g u e d that 
h u m a n s a r e essentially n e o t e n o u s . He listed an impress ive set o f 
features shared by adul t h u m a n s and fetal or j u v e n i l e a p e s , but lost 
in adul t apes: vaul ted c r a n i u m a n d l a r g e brain in relat ion to body 
size; small face; hair conf ined largely to h e a d , a r m p i t s , a n d pubic 
reg ions; u n r o t a t e d big toe. I h a v e a l ready discussed o n e of the most 
i m p o r t a n t signs o f h u m a n neoteny i n a n o t h e r c o n t e x t ( p p . 1 3 2 - " 
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1 3 5 ) : retent ion of the f o r a m e n m a g n u m in its fetal posit ion, u n d e r 
the skull . 

N o w cons ider the implications o f n e o t e n y for the r a n k i n g o f 
h u m a n g r o u p s . U n d e r recapi tulat ion, adults o f in fer ior races a r e 
like chi ldren o f s u p e r i o r races. B u t neoteny reverses the a r g u m e n t . 
In the context of n e o t e n y , i t is " g o o d " — t h a t is, a d v a n c e d or supe
r ior—to retain the traits o f c h i l d h o o d , to d e v e l o p m o r e slowly. 
T h u s , s u p e r i o r g r o u p s retain their chi ldl ike characters as adults , 
while infer ior g r o u p s pass t h r o u g h the h i g h e r p h a s e o f c h i l d h o o d 
a n d then d e g e n e r a t e t o w a r d apishness. N o w c o n s i d e r the c o n v e n 
tional pre judice of white scientists: whites a r e s u p e r i o r , blacks infe
rior. U n d e r recapi tulat ion, black adults s h o u l d be like white 
ch i ldren . B u t u n d e r n e o t e n y , white adults should be l ike black chil
d r e n . 

F o r seventy years , u n d e r the sway of recapitulat ion, scientists 
h a d col lected r e a m s of objective data all loudly p r o c l a i m i n g the 
same m e s s a g e : adul t blacks, w o m e n , a n d lower-class whites a r e l ike 
white upper-c lass male c h i l d r e n . With n e o t e n y n o w in v o g u e , these 
hard data could m e a n only o n e th ing: upper-c lass adul t males a r e 
inferior b e c a u s e they lose, while o t h e r g r o u p s retain, the s u p e r i o r 
traits of c h i l d h o o d . T h e r e is no escape f r o m this conclusion. 

At least o n e scientist, H a v e l o c k Ellis, d id bow to the clear impli
cation a n d a d m i t the superior i ty o f w o m e n , t h o u g h h e w r i g g l e d 
out of a similar confession for blacks. He e v e n c o m p a r e d rural with 
u r b a n m e n , f o u n d that m e n o f the city w e r e d e v e l o p i n g w o m a n l y 
anatomy, a n d p r o c l a i m e d the superior i ty o f u r b a n life ( 1 8 9 4 , 
P- 5 t 9 ) : " T h e l a r g e - h e a d e d , del icate-faced, smal l -boned m a n of 
urban civilization is m u c h n e a r e r to the typical w o m a n than is the 
savage. N o t only by his large bra in , b u t by his large pelvis, the m o d 
ern man is fo l lowing a path first m a r k e d out by w o m a n . " B u t Ellis 
was iconoclastic a n d controvers ia l (he w r o t e o n e of the f i rst system
atic studies of sexual i ty) , a n d his appl icat ion of n e o t e n y to sexual 
dif ferences n e v e r m a d e m u c h impact . M e a n w h i l e , with respect to 
racial d i f ferences , s u p p o r t e r s o f h u m a n n e o t e n y a d o p t e d a n o t h e r , 
more c o m m o n , tactic: they simply a b a n d o n e d their seventy years of 
hard data a n d s o u g h t n e w a n d opposi te i n f o r m a t i o n to conf i rm the 
inferiority of blacks. 

Louis B o l k , c h i e f d e f e n d e r o f h u m a n n e o t e n y , d e c l a r e d that 
fhe most strongly n e o t e n i z e d races a r e super ior . In re ta in ing m o r e 
Juvenile features , they h a v e kept f u r t h e r away f r o m " the p i thecoid 
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ancestor o f m a n " ( 1 9 2 9 , p . 26). " F r o m this point o f view, the divi
sion of m a n k i n d into h i g h e r a n d lower races is fully just i f ied [ 1 9 2 9 , 
p. 26]. It is obvious that I a m , on the basis of my theory , a con
v i n c e d bel iever in the inequality of races" ( 1 9 2 6 , p . 38). Bolk 
r e a c h e d into his anatomical g r a b - b a g a n d extracted s o m e traits 
indicat ing a g r e a t e r d e p a r t u r e for black adults f r o m the advanta
g e o u s p r o p o r t i o n s of c h i l d h o o d . L e d by these n e w facts to an old 
a n d c o m f o r t a b l e conc lus ion, B o l k p r o c l a i m e d ( 1 9 2 9 , p . 25): " T h e 
white race a p p e a r s to be the most p r o g r e s s i v e , as b e i n g the most 
r e t a r d e d . " Bolk , w h o v i e w e d h i m s e l f as a " l iberal" m a n , dec l ined to 
re legate blacks t o p e r m a n e n t inept i tude . H e h o p e d that evo lut ion 
w o u l d be b e n e v o l e n t to t h e m in the f u t u r e : 

It is possible for all other races to reach the zenith of development now 
occupied by the white race. T h e only thing required is continued progres
sive action in these races of the biological principle of anthropogenesis 
[i.e., neoteny]. In his fetal development the negro passes through a stage 
that has already become the final stage for the white man. Well then, when 
retardation continues in the negro too, what is still a transitional stage may 
for this race also become a final one (1926, pp. 473-474). 

Bolk 's a r g u m e n t v e r g e d on the d ishonest for t w o reasons . First, 
he convenient ly f o r g o t all the f e a t u r e s — l i k e the G r e c i a n nose and 
full b e a r d so a d m i r e d by C o p e — t h a t recapitulationists h a d stoutly 
e m p h a s i z e d b e c a u s e they p laced whites far f r o m the condit ions of 
c h i l d h o o d . S e c o n d l y , he s idestepped a press ing and e m b a r r a s s i n g 
issue: O r i e n t a l s , n o t whites , are clearly the most n e o t e n o u s of 
h u m a n races (Bolk listed the n e o t e n o u s features o f b o t h races 
selectively a n d t h e n p r o c l a i m e d the d i f f e r e n c e s too close to call; see 
A s h l e y M o n t a g u , 1962, f o r a fa irer assessment). W o m e n , more
o v e r , a r e m o r e n e o t e n o u s than m e n . I trust that I will n o t be seen 
as v u l g a r white apologist i f I dec l ine to press the superior i ty of 
O r i e n t a l w o m e n a n d d e c l a r e instead that the w h o l e enterpr ise o f 
r a n k i n g g r o u p s by d e g r e e o f n e o t e n y i s f u n d a m e n t a l l y unjustified. 
Just as A n a t o l e F r a n c e a n d Walt W h i t m a n c o u l d write as well as 
T u r g e n e v with brains a b o u t hal f the w e i g h t of his, I w o u l d be m o r e 
than mildly surpr ised i f the small d i f ferences in d e g r e e of neoteny 
a m o n g races bear any re lat ionship to menta l ability or m o r a l worth. 

N o n e t h e l e s s , o ld a r g u m e n t s n e v e r die . In 1 9 7 1 the British psy
chologist a n d genet ic determinis t H. J . Eysenck aga in brought 
for th a neotenic a r g u m e n t for black inferiority. E y s e n c k took three 
facts a n d u s e d n e o t e n y to f o r g e a story f r o m t h e m : 1) black babies 
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a n d y o u n g c h i l d r e n exhibit m o r e rapid s e n s o r i m o t o r d e v e l o p m e n t 
t h a n w h i t e s — t h a t is, they a r e less neotenic b e c a u s e they d e p a r t 
m o r e quickly f r o m the fetal state; 2) a v e r a g e white I Q surpasses 
a v e r a g e black IQ by a g e three; 3) there is a slight negat ive corre la
tion b e t w e e n s e n s o r i m o t o r d e v e l o p m e n t in the f i rs t y e a r of life a n d 
later I Q — t h a t is, c h i l d r e n w h o d e v e l o p m o r e rapid ly tend t o e n d 
u p with l o w e r I Q ' s . Eysenck c o n c l u d e s ( 1 9 7 1 , p . 79): " T h e s e f i n d 
ings are i m p o r t a n t because of a very g e n e r a l view in bio logy [the 
theory o f n e o t e n y ] a c c o r d i n g t o which the m o r e p r o l o n g e d the 
infancy the g r e a t e r in g e n e r a l are the cogni t ive or intel lectual abil
ities of the species. T h i s law a p p e a r s to w o r k e v e n within a g iven 
species." 

Eysenck fails to real ize that he has based his a r g u m e n t on what 
is a lmost surely a noncausal corre lat ion. ( N o n c a u s a l corre lat ions 
are the b a n e of statistical i n f e r e n c e — s e e C h a p t e r 6 . T h e y a r e per
fectly " t r u e " in a mathemat ica l sense, b u t they d e m o n s t r a t e no 
causal c o n n e c t i o n . F o r e x a m p l e , we m a y calculate a spectacular 
c o r r e l a t i o n — v e r y n e a r the m a x i m u m v a l u e o f 1 . 0 — b e t w e e n the 
rise in w o r l d p o p u l a t i o n d u r i n g the past f ive years a n d the increas
ing separat ion o f E u r o p e a n d N o r t h A m e r i c a b y cont inental drift.) 
S u p p o s e that l o w e r black I Q is p u r e l y a result of genera l ly p o o r e r 
e n v i r o n m e n t . R a p i d s e n s o r i m o t o r d e v e l o p m e n t i s o n e way o f iden
tifying a p e r s o n as b l a c k — b u t a less a c c u r a t e way than skin color . 
T h e corre lat ion o f p o o r e n v i r o n m e n t with l o w e r I Q may b e causal , 
but the corre lat ion of r a p i d s e n s o r i m o t o r d e v e l o p m e n t with lower 
IQ i s p r o b a b l y noncausal b e c a u s e r a p i d s e n s o r i m o t o r d e v e l o p 
ment, in this c o n t e x t , m e r e l y identifies a p e r s o n as black. Eysenck's 
a r g u m e n t i g n o r e s the fact that black c h i l d r e n , in a racist society, 
generally live in p o o r e r e n v i r o n m e n t s , w h i c h m a y lead to l o w e r IQ 
scores. Y e t E y s e n c k i n v o k e d n e o t e n y to g ive theoretical m e a n i n g , 
and thereby causal status, to a noncausa l corre lat ion ref lect ing his 
hereditarian bias. 

The ape in some of us: criminal anthropology 
Atavism and criminality 

In Resurrection, Tols toy 's last g r e a t nove l (1899) , the assistant 
Prosecutor, an u n f e e l i n g m o d e r n i s t , rises to c o n d e m n a prost i tute 
talsely accused of m u r d e r : 
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T h e assistant prosecutor spoke at great length. . . . All the latest catch-
phrases then in vogue in his set, everything that then was and still is 
accepted as the last word in scientific wisdom was included in his speech— 
heredity and congenital criminality, Lombroso and Tarde, evolution and 
the struggle for existence. . . . "Running away with himself, isn't he?" said 
the presiding judge with a smile, bending towards the austere member of 
the court. "A fearful dunderhead!" said the austere member. 

In B r a m Stoker 's Dracula ( 1 8 9 7 ) , Professor V a n H e l s i n g u r g e s 
M i n a H a r k e r to descr ibe the evil C o u n t : " T e l l us . . . d r y m e n of 
science what y o u see with those so b r i g h t e y e s . " S h e r e s p o n d s : " T h e 
C o u n t is a cr iminal a n d of cr iminal type . N o r d a u a n d L o m b r o s o 
w o u l d so classify h i m , a n d q u a cr iminal he i s o f imper fec t ly f o r m e d 
m i n d . " * 

Maria Montessor i e x p r e s s e d an embatt led o p t i m i s m w h e n she 
w r o t e i n 1 9 1 3 (p. 8): " T h e p h e n o m e n o n o f cr iminali ty s p r e a d s 
wi thout check or succor , a n d up to yes terday i t a r o u s e d in us noth
i n g but repuls ion a n d loathing. B u t n o w that science has laid its 
f inger u p o n this m o r a l fester , i t d e m a n d s the c o o p e r a t i o n of all 
m a n k i n d to c o m b a t it." 

T h e c o m m o n subject o f these d isparate assessments i s C e s a r e 
L o m b r o s o ' s t h e o r y of I'uomo delinquente—the cr iminal m a n — p r o b 
ably the most influential d o c t r i n e e v e r to e m e r g e f r o m the a n t h r o 
p o m e t r i c tradit ion. L o m b r o s o , an Italian physic ian, d e s c r i b e d the 
insight that led to his theory of innate criminality a n d to the profes
sion h e e s t a b l i s h e d — c r i m i n a l a n t h r o p o l o g y . H e h a d , i n 1870, b e e n 
t ry ing to d iscover anatomical d i f ferences b e t w e e n cr iminals and 
insane m e n " w i t h o u t s u c c e e d i n g v e r y wel l . " T h e n , " the m o r n i n g o f 
a g l o o m y day in D e c e m b e r , " he e x a m i n e d the skull o f the f a m o u s 

* In his Annotated Dracula, Leonard Wolf (1975, p. 300) notes that Jonathan Harker's 
initial description of Count Dracula is based directly upon Cesare Lombroso's 
account of the born criminal. Wolf presents the following contrasts: 

HARKER WRITES: "His [the Count's] face was . . . aquiline, with high bridge 
of the thin nose and peculiarly arched nostrils. . . ." 

LOMBROSO: "[The criminal's] nose on the contrary . . . is often aquiline like 
the beak of a bird of prey." 

HARKER: "His eyebrows were very massive, almost meeting over the 
nose. . . ." 

LOMBROSO: "The eyebrows are bushy and tend to meet across the nose." 
HARKER: ". . . his ears were pale and at the tops extremely pointed. . . ." 
LOMBROSO: "with a protuberance on the upper part of the posterior margin 

. . . a relic of the pointed ear. . . ." 
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b r i g a n d V i h e l l a , a n d h a d that f lash o f j o y o u s insight that m a r k s 
both brilliant discovery a n d c r a c k p o t invent ion. F o r he saw in that 
skull a series of atavistic features recal l ing an apish past rather than 
a h u m a n present: 

This was not merely an idea, but a flash of inspiration. At the sight of 
that skull, I seemed to see all of a sudden, lighted up as a vast plain under 
a flaming sky, the problem of the nature of the criminal—an atavistic being 
who reproduces in his person the ferocious instincts of primitive humanity 
and the inferior animals. Thus were explained anatomically the enormous 
jaws, high cheek bones, prominent superciliary arches, solitary lines in the 
palms, extreme size of the orbits, handle-shaped ears found in criminals, 
savages and apes, insensibility to pain, extremely acute sight, tattooing, 
excessive idleness, love of orgies, and the irresponsible craving of evil for 
its own sake, the desire not only to extinguish life in the victim, but to 
mutilate the corpse, tear its flesh and drink its blood (in Taylor et al., 1973, 
p. 41). 

L o m b r o s o ' s t h e o r y was not just a v a g u e p r o c l a m a t i o n that cr ime 
is h e r e d i t a r y — s u c h claims w e r e c o m m o n e n o u g h in his t i m e — b u t 
a specific evolutionary theory based u p o n a n t h r o p o m e t r i c data. 
Criminals are evo lut ionary throwbacks in o u r midst. G e r m s of an 
ancestral past lie d o r m a n t in o u r heredity . In s o m e u n f o r t u n a t e 
individuals, the past c o m e s to life again . T h e s e p e o p l e are innately 
driven to act as a n o r m a l a p e or savage w o u l d , but such b e h a v i o r is 
d e e m e d cr iminal in o u r civilized society. Fortunate ly , we may iden
tify born criminals because they bear anatomical signs of their 
apishness. T h e i r atavism is both physical a n d m e n t a l , but the phys
ical signs, or s t igmata as L o m b r o s o called t h e m , a r e decisive. C r i m 
inal behavior c a n also arise in n o r m a l m e n , but we k n o w the " b o r n 
criminal" by his anatomy. A n a t o m y , i n d e e d , is destiny, a n d b o r n 
criminals c a n n o t escape their inher i ted taint: " W e are g o v e r n e d by 
silent laws which n e v e r cease to o p e r a t e a n d which rule society with 
more authority than the laws inscribed on o u r statute books . C r i m e 
• • • appears to be a natural p h e n o m e n o n " ( L o m b r o s o , 1887, 
P- 667). 

Animals and savages as born criminals 

T h e identif ication of apish atavism in criminals d id not cl inch 
Lombroso's a r g u m e n t , f o r physical apishness can expla in a man's 

arbaric b e h a v i o r only i f the natural inclinations of savages a n d 
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l o w e r animals a r e cr iminal . I f s o m e m e n look like a p e s , b u t apes be 
k i n d , then the a r g u m e n t fails. T h u s , L o m b r o s o d e v o t e d the first 
part of his major w o r k (Criminal Man, first p u b l i s h e d in 1876) to 
w h a t must be the most ludicrous e x c u r s i o n into a n t h r o p o m o r 
p h i s m ever p u b l i s h e d — a n analysis o f the cr iminal b e h a v i o r o f ani
mals . He cites, for e x a m p l e , an ant dr iven by r a g e to kill and 
d i s m e m b e r an a p h i d ; an a d u l t e r o u s stork w h o , with h e r lover , 
m u r d e r e d h e r h u s b a n d ; a cr iminal association of beavers w h o 
g a n g e d up to m u r d e r a solitary compa t r i o t ; a male ant , wi thout 
access to f e m a l e r e p r o d u c t i v e s , w h o violated a ( female) w o r k e r with 
a t r o p h i e d sexual o r g a n s , c a u s i n g h e r g r e a t pain a n d d e a t h ; h e e v e n 
refers to the insect eat ing of certain plants as an " e q u i v a l e n t of 
c r i m e " ( L o m b r o s o , 1887, p p . 1 - 1 8 ) . 

L o m b r o s o t h e n p r o c e e d e d to the n e x t logical s tep: c o m p a r i s o n 
of cr iminals with " in fer ior" g r o u p s . "I w o u l d c o m p a r e , " wrote a 
F r e n c h s u p p o r t e r , " the cr iminal to a savage a p p e a r i n g , by atavism, 
in m o d e r n society; we may think that he was b o r n a cr iminal 
because he was b o r n a s a v a g e " ( B o r d i e r , 1 8 7 9 , p . 284). L o m b r o s o 
v e n t u r e d into e t h n o l o g y to identify criminali ty as n o r m a l b e h a v i o r 
a m o n g infer ior p e o p l e . He wrote a small treatise ( L o m b r o s o , 1896) 
o n the D i n k a o f the U p p e r Ni le . I n it, h e s p o k e o f their heavy 
tat tooing and h i g h t h r e s h o l d for p a i n — a t p u b e r t y they b r e a k their 
incisors with a h a m m e r . T h e y display apish st igmata as normal 
parts o f their a n a t o m y : " their nose . . . i s n o t only f lattened, but 
tr i lobed, r e s e m b l i n g that o f m o n k e y s . " His c o l l e a g u e G . T a r d e 
wrote that s o m e cr iminals " w o u l d h a v e b e e n the o r n a m e n t and the 
moral aristocracy of a tr ibe of Red I n d i a n s " (in Ellis, 1 9 1 0 , p. 254). 
H a v e l o c k Ellis m a d e m u c h of a c laim that cr iminals a n d inferior 
p e o p l e of ten do not b lush. "Inabil ity to b lush has always b e e n con
s idered the a c c o m p a n i m e n t o f c r i m e and shamelessness . B lushing 
is also very r a r e a m o n g idiots a n d savages. T h e S p a n i a r d s used to 
say o f the South A m e r i c a n Indians: ' H o w can o n e trust m e n who 
do not k n o w h o w to b lush ' " ( 1 9 1 0 , p . 138). A n d h o w far did the 
Incas get by trust ing Pizarro? 

L o m b r o s o constructed virtually all his a r g u m e n t s in a manner 
that p r e c l u d e d their d e f e a t , thus m a k i n g t h e m scientifically vac
u o u s . He cited c o p i o u s n u m e r i c a l data to lend an air of objectivity 
to his w o r k , b u t i t r e m a i n e d so vu lnerable that e v e n most of Broca s 
school t u r n e d against the theory o f atavism. W h e n e v e r Lombroso 
e n c o u n t e r e d a contrary fact, he p e r f o r m e d s o m e mental gymnas-
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tics to i n c o r p o r a t e it within his system. T h i s p o s t u r e is clearly 
e x p r e s s e d in his statements on the d e p r a v i t y of infer ior p e o p l e s , 
for again a n d again h e e n c o u n t e r e d stories o f c o u r a g e a n d accom
pl ishment a m o n g those he wished to d e n i g r a t e . Y e t he twisted all 
these stories into his system. If, for e x a m p l e , he h a d to admit a 
favorable trait, he j o i n e d i t with others he could despise . C i t i n g the 
s o m e w h a t d a t e d authori ty o f T a c i t u s f o r his conc lus ion, he wrote: 
" E v e n w h e n h o n o r , chastity, a n d pity a r e f o u n d a m o n g savages , 
impulsiveness a n d laziness a r e never want ing . Savages h a v e a hor
ror of c o n t i n u o u s w o r k , so that for t h e m the passage to active a n d 
methodical labor lies by the road of selection or of slavery only" 
( 1 9 1 1 , p . 367). Or cons ider his o n e b e g r u d g i n g w o r d o f praise for 
the infer ior a n d cr iminal race of gypsies: 

They are vain, like all delinquents, but they have no fear or shame. 
Everything they earn they spend for drink and ornaments. They may be 
seen barefooted, but with bright-colored or lace-bedecked clothing; with
out stockings, but with yellow shoes. They have the improvidence of the 
savage and that of the criminal as well. . . . They devour half-putrified 
carrion. They are given to orgies, love a noise, and make a great outcry in 
the markets. They murder in cold blood in order to rob, and were for
merly suspected of cannibalism. . . . It is to be noted that this race, so low 
morally and so incapable of cultural and intellectual development, a race 
that can never carry on any industry, and which in poetry has not got 
beyond the poorest lyrics, has created in Hungary a marvelous musical 
art—a new proof of the genius that, mixed with atavism, is to be found in 
the criminal ( 1911 , p. 40). 

If he h a d no d a m n i n g traits to m i x with his praise , he s imply 
discounted the mot ivat ion for a p p a r e n t l y worthy b e h a v i o r a m o n g 

primitives." A white saint d y i n g bravely u n d e r tor ture is a h e r o 
a m o n g h e r o e s ; a " s a v a g e " e x p i r i n g with equal dignity s imply 
doesn ' t feel the pain: 

Their [criminals'] physical insensibility well recalls that of savage peo
ples who can bear in rites of puberty, tortures that a white man could 
n e v e r endure. All travellers know the indifference of Negroes and Amer-
•can savages to pain: the former cut their hands and laugh in order to 
a ^ 0 l d w ° r k ; the latter, tied to the torture post, gaily sing the praises of 
'heir tribe while they are slowly burnt (1887, p. 319). 

We recognize in this c o m p a r i s o n of atavistic cr iminals with ani-
" s a v a g e s , a n d p e o p l e o f lower races the basic a r g u m e n t o f 
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recapitulat ion discussed i n the prev ious section. T o c o m p l e t e the 
chain , L o m b r o s o n e e d e d only to proc la im the chi ld as inherent ly 
c r i m i n a l — f o r the chi ld is an ancestral adult , a l iving primit ive. 
L o m b r o s o did not shr ink f r o m this necessary implicat ion, a n d he 
b r a n d e d a s cr iminal the tradit ional innocent o f l i terature: " O n e o f 
the most i m p o r t a n t d iscover ies of my school is that in the child up 
to a certa in a g e a r e m a n i f e s t e d the saddest t e n d e n c i e s of the cr im
inal m a n . T h e g e r m s o f d e l i n q u e n c y a n d o f cr iminali ty are f o u n d 
normal ly e v e n i n the first p e r i o d s o f h u m a n l i fe" ( 1 8 9 5 , p . 53). O u r 
impress ion of the child's i n n o c e n c e is a class bias; we c o m f o r t a b l e 
folks suppress the natura l inclinations o f o u r c h i l d r e n : " O n e w h o 
lives a m o n g the u p p e r classes has no idea of the passion babies 
have for alcoholic l iquor , b u t a m o n g the l o w e r classes i t is only too 
c o m m o n a t h i n g to see e v e n suckl ing babes d r i n k w i n e a n d l iquors 
with w o n d e r f u l d e l i g h t ( 1 8 9 5 , p . 56) .* 

The stigmata: anatomical, physiological, and social 

L o m b r o s o ' s anatomical st igmata (Fig. 4 .1) w e r e , f o r the most 
part , n e i t h e r patholog ies n o r d iscont inuous variat ions, but e x t r e m e 
values on a n o r m a l c u r v e that a p p r o a c h a v e r a g e m e a s u r e s for the 
same trait in g r e a t apes . (In m o d e r n terms, this is a f u n d a m e n t a l 
source o f L o m b r o s o ' s e r r o r . A r m length varies a m o n g h u m a n s , 

* In Dracula, Professor Van Helsing, in his inimitable broken English, extolled the 
argument from recapitulation by branding the Count as a persistent child (and 
therefore both a primitive and a criminal as well): 

Ah! there I have hope that our man-brains that have been of man so long 
and that have not lost the grace of God, will come higher than his child-brain 
that lie in his tomb for centuries, that grow not yet to our stature, and that do 
only work selfish and therefore small. . . . He is clever and cunning and 
resourceful; but he be not of man-stature as to brain. He be of child-brain 
in much. Now this criminal of ours is predestinate to crime also; he too have 
child-brain, and it is of the child to do what he have done. The little bird, the 
little fish, the little animal learn not by principle but empirically; and when he 
learn to do, then there is to him the ground to start from to do more. 

4 • 1 A panoply of criminal faces. T h e frontispiece to the atlas of Lom
broso's Criminal Man. Group E are German murderers; Group I are bur
glars (Lombroso tells us that the man without a nose managed to escape 
justice for many years by wearing the false nose depicted in the figure on 
the left, wearing a derby); "H" are purse snatchers; "A" are shoplifters; 
"B," "C," "D," and 'F" are swindlers; while the distinguished gentlemen of 
the bottom row declared themselves bankrupt fraudulently. 
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a n d s o m e p e o p l e must h a v e l o n g e r arms than others . T h e a v e r a g e 
c h i m p has a l o n g e r a r m than the a v e r a g e h u m a n , but this doesn ' t 
m e a n that a relatively l o n g - a r m e d h u m a n is genetical ly similar to 
apes . N o r m a l variat ion within a p o p u l a t i o n is a d i f ferent biological 
p h e n o m e n o n f r o m di f ferences in a v e r a g e values between p o p u l a 
tions. T h i s e r r o r occurs again a n d again . I t is the basis of A r t h u r 
Jensen 's fallacy in assert ing that a v e r a g e d i f ferences in IQ 
b e t w e e n A m e r i c a n whites a n d blacks a r e largely i n h e r i t e d — s e e 
pp. 186—187. A true atavism is a discontinuous, genetically based, an
cestral t r a i t — t h e occasional h o r s e b o r n with funct ional side toes, 
for e x a m p l e . ) A m o n g his apish st igmata, L o m b r o s o listed (1887, 
pp . 660—661): g r e a t e r skull thickness, simplicity of cranial sutures , 
large j a w s , p r e e m i n e n c e o f the face o v e r the c r a n i u m , relatively 
long arms, p r e c o c i o u s wrinkles , low a n d n a r r o w f o r e h e a d , large 
ears, absence of baldness , d a r k e r skin, g r e a t e r visual acuity, d i m i n 
ished sensitivity to pain, a n d absence of vascular react ion (blush
ing). A t the 1886 Internat ional C o n g r e s s o n C r i m i n a l A n t h r o 
pology, he e v e n a r g u e d (see Fig. 4.2) that the feet of prostitutes are 
often prehens i le as in apes (big toe widely separated f r o m others) . 

F o r o t h e r st igmata, L o m b r o s o d e s c e n d e d f r o m the apes to seek 

4 • 2 The feet of prostitutes. This figure was presented by L. Jullien to 
the 4th International Congress on Criminal Anthropology in 1896. Com
menting upon it, Lombroso said: "These observations show admirably that 
the morphology of the prostitute is more abnormal even than that of the 
criminal, especially for atavistic anomalies, because the prehensile foot is 
atavistic." 
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similarity with m o r e distant, a n d e v e n m o r e " p r i m i t i v e , " c reatures : 
he c o m p a r e d p r o m i n e n t c a n i n e teeth a n d a f lat tened palate with 
t h e a n a t o m y o f l e m u r s a n d r o d e n t s , a n o d d l y s h a p e d occipital con
d y l e (area f o r art iculat ion of skull a n d v e r t e b r a l c o l u m n ) with the 
n o r m a l condyles o f cattle a n d pigs ( 1 8 9 6 , p . 188), a n d a n a b n o r m a l 
h e a r t with the usual c o n f o r m a t i o n in s irenians (a g r o u p of rare 
m a r i n e m a m m a l s ) . He e v e n postulated a m e a n i n g f u l similarity 
b e t w e e n the facial a s y m m e t r y o f s o m e cr iminals a n d f la t f i shes with 
b o t h eyes o n the u p p e r s u r f a c e o f their b o d i e s ( 1 9 1 1 , p . 373) ! 

L o m b r o s o bols tered his s tudy of specific defects with a g e n e r a l 
a n t h r o p o m e t r i c survey o f the cr iminal h e a d a n d b o d y — a s a m p l e 
o f 383 crania f r o m d e a d cr iminals , plus g e n e r a l p r o p o r t i o n s mea
s u r e d for 3,839 a m o n g the l iving. A s a n indicat ion o f L o m b r o s o ' s 
style, cons ider the n u m e r i c a l basis o f his most i m p o r t a n t c l a i m — 
that cr iminals genera l ly h a v e smaller brains t h a n n o r m a l p e o p l e , 
e v e n t h o u g h a few cr iminals have very large brains (see p. 1 2 6 ) . * 
L o m b r o s o ( 1 9 1 1 , p . 365) a n d his disciples (Ferr i , 1897, p . 8 , for 
e x a m p l e ) r e p e a t e d this c la im continual ly . Y e t L o m b r o s o ' s data 
s h o w no such th ing . Fig . 4.3 presents the f r e q u e n c y distr ibutions 
f o r cranial capacity m e a s u r e d by L o m b r o s o in 121 m a l e criminals 
a n d 328 u p r i g h t m e n . Y o u don ' t n e e d fancy statistics to see that the 
t w o distr ibutions d i f fer very l i t t le—despi te L o m b r o s o ' s conclusion 
that, in cr iminals , " the small capacities d o m i n a t e a n d the very great 
a r e r a r e " (1887, p. 144). I h a v e r e c o n s t r u c t e d the or ig inal data 
f r o m L o m b r o s o ' s tables o f p e r c e n t a g e s within classes a n d calculate 
a v e r a g e values of 1,450 cc f o r cr iminal h e a d s a n d 1,484 cc for law-
a b i d i n g h e a d s . T h e s tandard deviat ions o f the t w o distr ibutions (a 
g e n e r a l m e a s u r e o f s p r e a d a b o u t the a v e r a g e ) d o not d i f f e r signif
icantly. T h i s m e a n s that the larger r a n g e of variat ion in t h e law-
a b i d i n g s a m p l e — a n i m p o r t a n t point f o r L o m b r o s o since i t 
e x t e n d e d the m a x i m u m capacity for d e c e n t folk to 100 cc above 

•Other standard craniometrical arguments were often pressed into service by crim
inal anthropology. For example, as early as 1843, Voisin invoked the classical argu
ment of front and back (see pp.129-135) to place criminals among the animals. 
He studied five hundred young offenders and reported deficiencies in the forward 
and upper parts of their brain—the supposed seat of morality and rationality. He 
wrote (1843, pp. 100-101): 

Their brains are at a minimum of development in their anterior and supe
rior parts, in the two parts that make us what we are and that place us above 
the animals and make us men. They [criminal brains] are placed by their 
nature . . . entirely outside the human species. 
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the m a x i m u m for c r i m i n a l s — m a y simply b e a n artifact o f l a r g e r 
s a m p l e size f o r law-abiding m e n (the l a r g e r the s a m p l e , the g r e a t e r 
the c h a n c e o f i n c l u d i n g e x t r e m e values) . 

L o m b r o s o ' s st igmata also inc luded a set of social traits. He 
e m p h a s i z e d part icularly: 1 ) T h e a r g o t of cr iminals , a l a n g u a g e of 
their o w n with h i g h levels o f o n o m a t o p o e i a , m u c h like the speech 
of c h i l d r e n a n d savages: " A t a v i s m contr ibutes to i t m o r e t h a n any
t h i n g else. T h e y speak di f ferent ly b e c a u s e they feel d i f ferent ly ; 
they speak as savages b e c a u s e they a r e t r u e savages in the midst of 
o u r bril l iant E u r o p e a n civi l ization" (1887, p . 476) ; 2) T a t t o o i n g , 
ref lect ing both the insensitivity of cr iminals to p a i n and their ata
vistic love of a d o r n m e n t (Fig. 4.4). L o m b r o s o m a d e a quanti tat ive 
study of content in cr iminal tattoos a n d f o u n d t h e m , in g e n e r a l , 
lawless ("vengeance") or e x c u s i n g ("born u n d e r an u n l u c k y star," 
" o u t o f luck") , t h o u g h h e e n c o u n t e r e d o n e that read: " L o n g live 
F r a n c e a n d f r e n c h fr ied potatoes . " 

L o m b r o s o n e v e r at tr ibuted all cr iminal acts to p e o p l e with ata
vistic st igmata. He c o n c l u d e d that a b o u t 40 p e r c e n t of criminals 
f o l l o w e d h e r e d i t a r y c o m p u l s i o n ; o t h e r s acted f r o m passion, r a g e , 
or d e s p e r a t i o n . At first g l a n c e , this distinction of occasional f r o m 
b o r n criminals has the a p p e a r a n c e of a c o m p r o m i s e or retreat , but 
L o m b r o s o used it in an o p p o s i t e w a y — a s a claim that r e n d e r e d his 
system i m m u n e t o disproof . N o l o n g e r could m e n b e character ized 
by their acts. M u r d e r m i g h t be a d e e d of the lowest a p e in a h u m a n 
b o d y o r o f the most u p r i g h t c u c k o l d o v e r c o m e b y just i f ied r a g e . A l l 
cr iminal acts a r e c o v e r e d : a m a n with st igmata p e r f o r m s t h e m by 
innate n a t u r e , a m a n wi thout stigmata by force of c i rcumstances . 
By classifying e x c e p t i o n s within his system, L o m b r o s o e x c l u d e d all 
potential falsification. 

Lombroso's retreat 

L o m b r o s o ' s t h e o r y of atavism caused a g r e a t stir a n d aroused 
o n e o f the most h e a t e d scientific debates o f the n i n e t e e n t h century . 
L o m b r o s o , t h o u g h h e p e p p e r e d his w o r k with v o l u m e s o f n u m 
bers , h a d not m a d e the usual obeisances to cold objectivity. Even 
those great a priorists, the disciples of Paul B r o c a , c h i d e d Lom
broso for his lawyerly, r a t h e r than scientific, a p p r o a c h . Paul T o p i 
n a r d said of h i m (1887, p. 676): " H e did not say: h e r e is a fact 
which suggests an induct ion to m e , let's see i f I am mistaken, l e ts 



Lombroso regarded tattooing as a sign of innate criminality. T h e 
arm of this reprobate, depicted in Lombroso's Criminal Man, is inscribed: 
"A man of misfortune." On his penis we read, entra lutto—it all goes in. In 
h ' s caption, Lombroso tells us that tattoos of shaking hands are found very 
frequently in pederasts. 
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p r o c e e d r igorous ly , let us collect a n d a d d o t h e r facts. . . . T h e con
clusion is f a s h i o n e d in a d v a n c e ; he seeks proof , he d e f e n d s his the
sis like an a d v o c a t e w h o e n d s up by p e r s u a d i n g himself . . . . 
[ L o m b r o s o ] is too c o n v i n c e d . " 

L o m b r o s o slowly re treated u n d e r the b a r r a g e . B u t h e retreated 
like a military master . N o t for a m o m e n t did he c o m p r o m i s e or 
a b a n d o n his l e a d i n g idea that c r i m e is biological . He m e r e l y 
e n l a r g e d the r a n g e o f innate causes. His or ig inal theory h a d the 
v irtue of simplicity a n d str ik ing o r i g i n a l i t y — c r i m i n a l s are apes in 
o u r midst , m a r k e d by the anatomical st igmata o f atavism. L a t e r 
versions b e c a m e m o r e d i f fuse , but also m o r e inclusive. A t a v i s m 
r e m a i n e d as a p r i m a r y biological cause of cr iminal b e h a v i o r , but 
L o m b r o s o a d d e d several categories o f c o n g e n i t a l illness a n d 
d e g e n e r a t i o n : " W e see in the cr iminal , " he w r o t e ( 1887, p . 6 5 1 ) , "a 
savage m a n a n d , at the same t ime, a sick m a n . " In later years , L o m 
b r o s o a w a r d e d special p r o m i n e n c e to epi lepsy as a m a r k of crimi
nality; he f inal ly stated that almost e v e r y " b o r n cr iminal" suffers 
f r o m epi lepsy t o s o m e d e g r e e . T h e a d d e d b u r d e n i m p o s e d b y 
L o m b r o s o ' s t h e o r y u p o n t h o u s a n d s o f epi leptics c a n n o t b e calcu
lated; they b e c a m e a major target of e u g e n i c a l s c h e m e s in part 
because L o m b r o s o h a d expl icated their illness as a m a r k of moral 
d e g e n e r a c y . 

As an i n t r i g u i n g s idel ight , u n k n o w n to most p e o p l e today, the 
s u p p o s e d link b e t w e e n d e g e n e r a c y a n d racial r a n k i n g left us at least 
o n e l e g a c y — t h e des ignat ion o f " M o n g o l i a n idiocy" or , m o r e 
blandly, " m o n g o l i s m " for the c h r o m o s o m a l d i s o r d e r n o w general ly 
called " D o w n ' s s y n d r o m e . " Dr . J o h n L a n g d o n H a y d o n D o w n , a n 
English patr ic ian, identif ied the s y n d r o m e in a p a p e r entit led " O b 
servations on an ethnic classification of idiots" ( D o w n , 1866). 

D o w n a r g u e d that m a n y congenita l " idiots" (a quasi-technical 
term in his day , not j u s t an epithet) exhib i ted anatomical features, 
absent in their parents but present as de f in ing features of lower 
races. H e f o u n d idiots o f the " E t h i o p i a n v a r i e t y " — " w h i t e negroes, 
a l t h o u g h o f E u r o p e a n d e s c e n t " ( 1 8 6 6 , p . 2 6 0 ) — o t h e r s o f the Malay 
type, a n d " a n a l o g u e s o f the p e o p l e w h o with s h o r t e n e d foreheads, 
p r o m i n e n t c h e e k s , d e e p - s e t eyes, a n d slightly apish nose , originally 
inhabited the A m e r i c a n c o n t i n e n t " (p. 260). O t h e r s a p p r o a c h e d 
" the g r e a t M o n g o l i a n family ." " A very large n u m b e r o f congenital 
idiots are typical M o n g o l s " (p. 260). He t h e n p r o c e e d e d to describe. 
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accurately , the features of D o w n ' s s y n d r o m e in a boy u n d e r his 
c h a r g e — a few accidental similarities with Or ienta ls ("obliquely 
p l a c e d " eyes a n d slightly yellowish skin), a n d a m u c h l a r g e r n u m 
b e r of dissimilar features (brown a n d sparse hair , thick lips, wrin
kled f o r e h e a d , etc.). N o n e t h e l e s s , he c o n c l u d e d (1866, p . 261) : 
" T h e boy's aspect is such that it is difficult to real ize that he is the 
child of E u r o p e a n s , but so f requent ly are these characters pre
sented, that t h e r e can be no d o u b t that these ethnic features are 
the result o f d e g e n e r a t i o n . " D o w n e v e n used his ethnic insight to 
expla in the b e h a v i o r of afflicted c h i l d r e n : " they excel l at imita
t i o n " — t h e trait most f r e q u e n t l y cited as typically M o n g o l i a n in con
ventional racist classifications of D o w n ' s t ime. 

D o w n d e p i c t e d h imsel f as a racial l iberal. H a d he not p r o v e n 
h u m a n unity by s h o w i n g that the characters o f l o w e r races c o u l d 
a p p e a r in d e g e n e r a t e s o f the h i g h e r ( 1 8 6 6 , p . 262)? In fact, he h a d 
merely d o n e for p a t h o l o g y what L o m b r o s o was soon to accompl ish 
for c r i m i n a l i t y — t o aff irm the convent ional racist ranks by m a r k i n g 
undesirable whites as biological representat ives of lower g r o u p s . 
L o m b r o s o s p o k e of atavisms that " l iken the E u r o p e a n cr iminal to 
the Austra l ian a n d M o n g o l i a n t y p e " ( 1887, p . 254). Y e t D o w n ' s 
designation persisted to o u r day a n d is only n o w f a d i n g f r o m use. 
Sir Peter M e d a w a r told me that in the late 1970s, he a n d s o m e As ian 
colleagues p e r s u a d e d the L o n d o n Times to d r o p " m o n g o l i s m " in 
favor o f " D o w n ' s s y n d r o m e . " T h e g o o d d o c t o r will still be h o n o r e d . 

The influence of criminal anthropology 

D a l l e m a g n e , a p r o m i n e n t F r e n c h o p p o n e n t o f L o m b r o s o , pa id 
homage to his inf luence in 1896: 

His thoughts revolutionized our opinions, provoked a salutary feeling 
everywhere, and a happy emulation in research of all kinds. For 20 years, 
his thoughts fed discussions; the Italian master was the order of the day in 
all debates; his thoughts appeared as events. There was an extraordinary 
animation everywhere. 

^ ^ ' l e m a g n e was r e c o r d i n g facts, not j u s t p l a y i n g d i p l o m a t . 
irninal a n t h r o p o l o g y was not j u s t an academician 's d e b a t e , how-

^ e r a v e l y . I t was the subject o f discussion i n legal a n d p e n a l circles 
years. I t p r o v o k e d n u m e r o u s " r e f o r m s " a n d was, until W o r l d 
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W a r I, the subject o f an internat ional c o n f e r e n c e h e l d every f o u r 
years for j u d g e s , jur is ts , a n d g o v e r n m e n t officials as well as for 
scientists. 

B e y o n d its specific impact , L o m b r o s i a n cr iminal a n t h r o p o l o g y 
h a d its p r i m a r y inf luence in bolster ing the basic a r g u m e n t of bio
logical d e t e r m i n i s m a b o u t the roles of actors a n d their s u r r o u n d 
ings: actors fol low their i n b o r n n a t u r e . T o u n d e r s t a n d c r i m e , study 
the cr iminal , n o t his r e a r i n g , not his e d u c a t i o n , not the c u r r e n t 
p r e d i c a m e n t that m i g h t h a v e inspired his theft or pi l lage. " C r i m i 
nal a n t h r o p o l o g y studies the d e l i n q u e n t in his natural p l a c e — t h a t 
is to say, in the f ie ld of b io logy a n d p a t h o l o g y " ( L o m b r o s o ' s disciple 
Serg i , q u o t e d in Z i m m e r n , 1898, p. 744). As a conservat ive political 
a r g u m e n t , i t can't be beat: evil , or s tupid, or p o o r , or d isenfran
chised, or d e g e n e r a t e , p e o p l e are what they a r e as a result of their 
birth. Social institutions reflect n a t u r e . B l a m e (and study) the vic
t im, not his e n v i r o n m e n t . 

T h e Italian a r m y , for e x a m p l e , h a d b e e n b o t h e r e d b y several 
cases of misdeismo, o r , as we w o u l d say, f r a g g i n g . T h e soldier Mis-
d e a (Fig. 4.5) , w h o g a v e the p h e n o m e n o n its Italian n a m e , h a d 
m u r d e r e d his c o m m a n d i n g officer. L o m b r o s o e x a m i n e d h i m a n d 
p r o c l a i m e d h i m "a n e r v o u s epi lept ic . . . , very af fected by a vicious 
h e r e d i t y " (in F e r r i , 1 9 1 1 ) . L o m b r o s o r e c o m m e n d e d that epileptics 
be s c r e e n e d f r o m the a r m y a n d this, a c c o r d i n g to Ferr i , e l iminated 
misdeismo. ( I w o n d e r i f the Italian a r m y got t h r o u g h WW II without 
a single incident of f r a g g i n g by nonepi lept ics .) In any case, no one 
s e e m e d d isposed to c o n s i d e r the r ights a n d condi t ions o f recruits . 

T h e most d u b i o u s potential c o n s e q u e n c e o f L o m b r o s o ' s theory 
was ne i ther real ized in law n o r p r o p o s e d by L o m b r o s o ' s support
ers: p r e s c r e e n i n g a n d isolation of p e o p l e b e a r i n g st igmata before 
they h a d c o m m i t t e d any o f f e n s e — t h o u g h Ferr i ( 1 8 9 7 , p . 251) did 
label as "substantially j u s t " Plato's d e f e n s e of a family's banishment 
after m e m b e r s o f t h r e e successive g e n e r a t i o n s h a d b e e n executed 
for cr iminal of fenses. L o m b r o s o d i d , h o w e v e r , a d v o c a t e prescreen
ing of c h i l d r e n so that teachers m i g h t p r e p a r e themselves and 
k n o w what to e x p e c t f r o m pupi ls with st igmata. 

Anthropological examination, by pointing out the criminal type, the 
precocious development of the body, the lack of symmetry, the smallness 
of the head, and the exaggerated size of the face explains the scholastic 
and disciplinary shortcomings of children thus marked and permits them 
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to be separated in time from their better-endowed companions and 
directed towards careers more suited to their temperament ( 1911 , pp. 
438-439)-

W e d o k n o w that L o m b r o s o ' s s t igmata b e c a m e i m p o r t a n t crite
ria for j u d g m e n t in m a n y criminal trials. A g a i n we c a n n o t k n o w 
h o w m a n y m e n w e r e c o n d e m n e d unjustly because they w e r e exten
sively tat tooed, fai led to b lush, or h a d unusual ly large j a w s a n d 
a r m s . E . Ferr i , L o m b r o s o ' s c h i e f l ieutenant , w r o t e ( 1 8 9 7 , p p . 1 6 6 -
167) : 

A study of the anthropological factors of crime provides the guardians 
and administrators of the law with new and more certain methods in the 
detection of the guilty. Tattooing, anthropometry, physiognomy, physical 
and mental conditions, records of sensibility, reflex activity, vaso-motor 
reactions, the range of sight, the data of criminal statistics . . . will fre
quently suffice to give police agents and examining magistrates a scientific 
guidance in their inquiries, which now depend entirely on their individual 
acuteness and mental sagacity. And when we remember the enormous 
number of crimes and offenses which are not punished, for lack or inad
equacy of evidence, and the frequency of trials which are based solely on 
circumstantial hints, it is easy to see the practical utility of the primary 
connection between criminal sociology and penal procedure. 

L o m b r o s o detai led s o m e of his e x p e r i e n c e s as an e x p e r t wit
ness. Cal led u p o n to h e l p d e c i d e which o f t w o stepsons h a d killed 
a w o m a n , L o m b r o s o d e c l a r e d ( 1 9 1 1 , p . 436) that o n e "was , in fact, 
the most p e r f e c t type o f the b o r n cr iminal : e n o r m o u s j a w s , frontal 
s inuses, a n d z y g o m a t a , thin u p p e r l ip, h u g e incisors, unusual ly 
l a r g e h e a d ( 1 6 2 0 cc) [a m a r k of g e n i u s in o t h e r contexts , but not 
h e r e ] , tactile obtuseness with sensorial manic inism. He was con
victed." 

In a n o t h e r case, based on e v i d e n c e that e v e n he c o u l d not 
depic t as bet ter t h a n highly v a g u e a n d c ircumstantia l , L o m b r o s o 
a r g u e d for the convict ion of a certa in Fazio, accused of robbing 
a n d m u r d e r i n g a r ich f a r m e r . O n e girl testified that she h a d seen 
Fazio s leeping n e a r the m u r d e r e d m a n ; the n e x t m o r n i n g h e hid 
as the g e n d a r m e s a p p r o a c h e d . No o t h e r e v i d e n c e of his guilt was 
o f f e r e d : 

Upon examination I found that this man had outstanding ears, great max-
illaries and cheek bones, lemurine appendix, division of the frontal bone, 
premature wrinkles, sinister look, nose twisted to the right—in short, a 
physiognomy approaching the criminal type; pupils very slightly mobile 
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. . . a large picture of a woman tattooed upon his breast, with the words, 
"Remembrance of Celina Laura" (his wife), and on his arm the picture of 
a girl. He had an epileptic aunt and an insane cousin, and investigation 
showed that he was a gambler and an idler. In every way, then, biology 
furnished in this case indications which, jo ined with the other evidence, 
would have been enough to convict him in a country less tender toward 
criminals. Notwithstanding this he was acquitted ( 1911 , p. 437). 

Y o u win s o m e , y o u lose s o m e . (Ironical ly, i t was the conservat ive 
ra ther than the l iberal n a t u r e o f j u r i s p r u d e n c e that l imited L o m 
broso's inf luence. Most j u d g e s a n d lawyers simply couldn ' t b e a r the 
idea of quanti tat ive science i n t r u d i n g into their ancient d o m a i n . 
T h e y didn' t k n o w that L o m b r o s i a n cr iminal a n t h r o p o l o g y was a 
pseudo-sc ience , b u t rejected i t as an u n w a r r a n t e d transgress ion of 
a study fully legitimate in its o w n d o m a i n . L o m b r o s o ' s F r e n c h critics, 
with their e m p h a s i s on the social causes of c r i m e , also h e l p e d to 
halt the L o m b r o s i a n t i d e — f o r they, M a n o u v r i e r a n d T o p i n a r d i n 
part icular, c o u l d p a r r y n u m b e r s with him.) 

In discussing capital p u n i s h m e n t , L o m b r o s o and his disciples 
e m p h a s i z e d their convict ion that b o r n cr iminals transgress by 
nature. " A t a v i s m shows us the inefficacy o f p u n i s h m e n t f o r b o r n 
criminals a n d w h y it is that they inevitably h a v e p e r i o d i c relapses 
into c r i m e " ( L o m b r o s o , 1 9 1 1 , p . 369). " T h e o r e t i c a l ethics passes 
over these diseased brains , as oil d o e s o v e r m a r b l e , wi thout p e n e 
trating it" ( L o m b r o s o , 1895, p. 58). 

Ferri stated in 1897 that, in o p p o s i t i o n to m a n y o t h e r schools 
o f t h o u g h t , cr iminal anthropologis ts o f L o m b r o s i a n persuas ion 
were u n a n i m o u s in d e c l a r i n g the death penalty legit imate ( 1 8 9 7 , 
pp . 238-240) . L o m b r o s o w r o t e ( 1 9 1 1 , p . 4 4 7 ) : " T h e r e exists, i t i s 
true, a g r o u p of cr iminals , b o r n for evil , against w h o m all social 
cures break as against a r o c k — a fact which c o m p e l s us to e l iminate 
them complete ly , e v e n by d e a t h . " His f r iend the p h i l o s o p h e r H i p -
polyte T a i n e w r o t e e v e n m o r e dramatical ly: 

You have shown us fierce and lubricious orang-utans with human 
faces. It is evident that as such they cannot act otherwise. If they ravish, 
steal, and kill, it is by virtue of their own nature and their past, but there 
>s all the more reason for destroying them when it has been proved that 
they will always remain orang-utans (quoted favorably in Lombroso, 1911 , 
P- 428). 

Ferri h imsel f i n v o k e d D a r w i n i a n t h e o r y as a cosmic justi f ication 
capital p u n i s h m e n t ( 1 8 9 7 , p p . 2 3 9 - 2 4 0 ) : 
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It seems to me that the death penalty is prescribed by nature, and 
operates at every moment in the life of the universe. T h e universal law of 
evolution shows us also that vital progress of every kind is due to continual 
selection, by the death of the least fit in the struggle for life. Now this 
selection, in humanity as with the lower animals, may be natural or artifi
cial. It would therefore be in agreement with natural laws that human 
society should make an artificial selection, by the elimination of anti-social 
and incongruous individuals. 

N o n e t h e l e s s , L o m b r o s o a n d his co l leagues genera l ly f a v o r e d 
m e a n s o t h e r than d e a t h f o r r i d d i n g society of its b o r n criminals . 
Early isolation in bucol ic s u r r o u n d i n g s m i g h t mit igate the innate 
t e n d e n c y a n d lead to a useful life u n d e r close a n d cont inual super
vision. In o t h e r cases of incorr ig ib le criminality, t ransportat ion a n d 
exi le to p e n a l colonies p r o v i d e d a m o r e h u m a n i t a r i a n solut ion than 
capital p u n i s h m e n t — b u t b a n i s h m e n t must b e p e r m a n e n t a n d 
i rrevocable . Ferr i , n o t i n g the small size of Italy's colonial e m p i r e , 
a d v o c a t e d " internal d e p o r t a t i o n , " p e r h a p s to lands not tilled 
because o f e n d e m i c malar ia: " I f the dispers ion of this malaria 
d e m a n d s a h u m a n h e c a t o m b , i t w o u l d evident ly be better to sacri
fice criminals t h a n h o n e s t h u s b a n d m e n " ( 1 8 9 7 , p . 249). In the e n d , 
he r e c o m m e n d e d d e p o r t a t i o n to the A f r i c a n colony o f Eritrea. 

T h e L o m b r o s i a n cr iminal anthropologis ts w e r e not petty sad
ists, proto-fascists, or e v e n conservat ive political i d e o l o g u e s . T h e y 
t e n d e d t o w a r d l iberal , e v e n socialist, politics a n d saw themselves as 
scientifically e n l i g h t e n e d modernis ts . T h e y h o p e d t o use m o d e r n 
science as a c leans ing b r o o m to s w e e p away f r o m j u r i s p r u d e n c e the 
o u t d a t e d phi losophical b a g g a g e o f f r e e will a n d u n m i t i g a t e d moral 
responsibility. T h e y called themselves the "posi t ive" school of cri
m i n o l o g y , not b e c a u s e they w e r e so certain ( t h o u g h they w e r e ) , but 
in r e f e r e n c e to the phi losophical m e a n i n g of empir ica l a n d objec
t ive ra ther than speculat ive. 

T h e "classical" school , L o m b r o s o ' s ch ie f o p p o n e n t s , h a d com-
batted the capric iousness of prev ious penal pract ice by a r g u i n g that 
p u n i s h m e n t m u s t be a p p o r t i o n e d strictly to the n a t u r e of the crime 
a n d that all individuals must be fully responsible for their actions 
(no mit igat ing c ircumstances) . L o m b r o s o i n v o k e d bio logy to argue 
that p u n i s h m e n t s m u s t f i t the cr iminal , not , as Gilbert 's Mikado 
w o u l d h a v e it, the c r i m e . A n o r m a l m a n m i g h t m u r d e r in a 
m o m e n t of j e a l o u s r a g e . W h a t p u r p o s e w o u l d e x e c u t i o n or a life in 
pr ison serve? He needs no r e f o r m , for his n a t u r e i s g o o d ; society 
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n e e d s no protect ion f r o m h i m , f o r he will not transgress again . A 
b o r n cr iminal m i g h t be in the d o c k for s o m e petty cr ime. W h a t 
g o o d will a short sentence serve: since he c a n n o t be rehabi l i tated, 
a short sentence only r e d u c e s the t ime to his n e x t , p e r h a p s m o r e 
serious, o f fense . 

T h e posit ive school c a m p a i g n e d h a r d e s t a n d m o s t successfully 
for a set of r e f o r m s , until recently r e g a r d e d as e n l i g h t e n e d or "lib
eral ," a n d all involv ing the pr inciple of i n d e t e r m i n a t e sentencing. 
F o r the most part they w o n , a n d few p e o p l e real ize that o u r m o d 
ern a p p a r a t u s o f p a r o l e , early release, a n d i n d e t e r m i n a t e sentenc
ing stems in part f r o m L o m b r o s o ' s c a m p a i g n for di f ferent ia l 
t reatment o f b o r n a n d occasional cr iminals . T h e m a i n goal o f cr im
inal a n t h r o p o l o g y , w r o t e Ferri in 1 9 1 1 , is to " m a k e the personal i ty 
of the cr iminal the p r i m a r y object a n d pr inciple of the rules of 
penal just ice , in p lace of the objective gravity of the c r i m e " (p. 52). 

Penal sanctions must be adapted . . . to the personality of the criminal. 
. . . T h e logical consequence of this conclusion is the indeterminate sen
tence which has been, and is, combatted as a juridical heresy by classical 
and metaphysical criminologists. . . . Prefixed penalties are absurd as a 
means of social defense. It is as if a doctor at the hospital wanted to attach 
to each disease the length of a stay in his establishment (Ferri, 1911 , 
p. 251). 

T h e or ig inal L o m b r o s i a n s a d v o c a t e d harsh t r e a t m e n t f o r " b o r n 
criminals." T h i s misappl icat ion o f a n t h r o p o m e t r y a n d evolut ionary 
theory is all the m o r e tragic because L o m b r o s o ' s biological m o d e l 
was so utterly invalid a n d b e c a u s e it shifted so m u c h attention f r o m 
the social basis of cr ime to fal lacious ideas a b o u t the innate p r o 
pensity o f cr iminals . B u t the positivists, i n v o k i n g L o m b r o s o ' s 
enlarged m o d e l a n d f ina l ly e v e n e x t e n d i n g the genesis o f c r i m e to 
upbr inging as well as b io logy, h a d e n o r m o u s impact in their cam
paign for i n d e t e r m i n a t e s e n t e n c i n g a n d the c o n c e p t o f mit igat ing 
circumstances. S ince their beliefs are , for the most part , o u r prac
t ices , we h a v e t e n d e d to view t h e m as h u m a n e a n d progress ive . 
Lombroso's d a u g h t e r , c a r r y i n g on the g o o d w o r k , s ingled out the 
United States for praise. We h a d e s c a p e d the h e g e m o n y of classical 
criminology a n d s h o w n o u r usual recept iveness for innovat ion. 
Many states h a d a d o p t e d the positivist p r o g r a m in establ ishing 
good re formator ies , p r o b a t i o n systems, i n d e t e r m i n a t e sentenc ing , 
and liberal p a r d o n laws ( L o m b r o s o - F e r r e r o , 1 9 1 1 ) . 

Y e t e v e n a s the positivists praised A m e r i c a a n d themselves , 
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their work contains the seeds of d o u b t that have led m a n y m o d e r n 
r e f o r m e r s to quest ion the h u m a n e n a t u r e o f L o m b r o s o ' s indeter
minate sentences a n d to a d v o c a t e a r e t u r n to the f ixed penalt ies of 
classical c r i m i n o l o g y . M a u r i c e P a r m e l e e , A m e r i c a ' s l e a d i n g positiv-
ist, d e c r i e d as too harsh a N e w Y o r k State law of 1 9 1 5 that pre
scribed an i n d e t e r m i n a t e sentence of up to three years for such 
infractions as d isorder ly c o n d u c t , d isorder ly h o u s e k e e p i n g , intox
ication, a n d v a g r a n c y (Parmelee , 1918) . L o m b r o s o ' s d a u g h t e r 
praised the c o m p l e t e dossier o f m o o d s and d e e d s kept by v o l u n t e e r 
w o m e n w h o g u i d e d the for tunes o f j u v e n i l e o f f e n d e r s i n several 
states. T h e y will " p e r m i t j u d g e s , i f the chi ld c o m m i t s an of fense , to 
dist inguish b e t w e e n a b o r n criminal a n d a habitual cr iminal . H o w 
ever , the child will not k n o w of the existence of this dossier, 
a n d this will p e r m i t h i m the most c o m p l e t e f r e e d o m to d e v e l o p " 
L o m b r o s o - F e r r e r o , 1 9 1 1 , p . 124). S h e also admit ted the bur
d e n s o m e e l e m e n t of harassment and humil iat ion inc luded in sev
eral systems of probat ion , particularly in Massachusetts , w h e r e 
indefinite p a r o l e m i g h t c o n t i n u e for life: " I n the C e n t r a l Probation 
B u r e a u of B o s t o n , I h a v e read m a n y letters f r o m p r o t e g e s w h o 
asked to be r e t u r n e d to their pr isons, ra ther than c o n t i n u e the 
humil iat ion of their p r o t e c t o r always on their backs (or "in their 
b u n d l e s , " as she said literally in F r e n c h — L o m b r o s o - F e r r e r o , 1 9 1 1 , 

P- 135)-
For the L o m b r o s i a n s , i n d e t e r m i n a t e s e n t e n c i n g e m b o d i e d both 

g o o d bio logy a n d m a x i m a l protect ion for the state: " P u n i s h m e n t 
o u g h t not to be the visitation of a cr ime by a re tr ibut ion, but rather 
a d e f e n s e of society a d a p t e d to the d a n g e r personif ied by the crim
inal" (Ferri , 1897, P- 208). D a n g e r o u s p e o p l e receive l o n g e r sen
tences, a n d their subsequent lives are m o n i t o r e d m o r e strictly. A n d 
so the system of i n d e t e r m i n a t e p e n a l t i e s — L o m b r o s o ' s l e g a c y — 
exerts a g e n e r a l a n d p o w e r f u l e l e m e n t of contro l o v e r every aspect 
of a prisoner 's life: his dossier e x p a n d s a n d controls his fate; he is 
watched in pr ison a n d his acts are j u d g e d with the carrot of early 
release b e f o r e h im. It is also used in L o m b r o s o ' s original sense to 
sequester the d a n g e r o u s . F o r L o m b r o s o , this m e a n t the b o r n crim
inal with his apish stigmata. T o d a y , it o f ten m e a n s the defiant, the 
p o o r , a n d the black. G e o r g e J a c k s o n , a u t h o r of Soledad Brother, 
died u n d e r L o m b r o s o ' s legacy, t ry ing to escape after e leven years 
(eight and a hal f in solitary) of an i n d e t e r m i n a t e one-year-to-l i f e 

sentence for steal ing seventy dollars f r o m a gas station. 
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Coda 

Tols toy ' s f rustrat ion with the L o m b r o s i a n s lay in their invoca
tion of science to avoid the d e e p e r quest ion that called for social 
t ransformat ion as o n e potential resolut ion. Sc ience , he real ized, 
often acted as the f irm ally of exist ing institutions. His p r ot a goni s t 
Prince N e k h l y u d o v , t ry ing to f a t h o m a system that falsely con
d e m n e d a w o m a n h e o n c e w r o n g e d , studies the l e a r n e d w o r k s o f 
criminal a n t h r o p o l o g y a n d f i n d s n o answer: 

He also came across a tramp and a woman, both of whom repelled him 
by their half-witted insensibility and seeming cruelty, but even in them he 
failed to see the criminal type as described in the Italian school of crimi
nology: he saw in them only people who were repulsive to him personally, 
like others were whom he met outside prison walls—in swallowtail coats, 
wearing epaulets or bedecked with lace. . . . 

At first he had hoped to find the answer in books, and bought every
thing he could find on the subject. He bought the works of Lombroso and 
Garofalo [an Italian baron and disciple of Lombroso], Ferri, Liszt, Maud-
sley and Tarde, and read them carefully. But as he read, he became more 
and more disappointed. . . . Science answered thousands of very subtle 
and ingenious questions touching criminal law, but certainly not the one 
he was trying to solve. He was asking a very simple thing: Why and by 
what right does one class of people lock up, torture, exile, flog, and kill 
other people, when they themselves are no better than those whom they 
torture, flog and kill? And for answers he got arguments as to whether 
human beings were possessed of free will or not. Could criminal propen
sities be detected by measuring the sk'ull, and so on? What part does hered
ity play in crime? Is there such a thing as congenital depravity? 
(Resurrection, 1899, 1966 edition translated by R. Edmonds, pp. 402-403.) 

Epilogue 
We live in a m o r e subtle c e n t u r y , but the basic a r g u m e n t s n e v e r 

seem to c h a n g e . T h e crudit ies o f the cranial i n d e x h a v e g iven way 
to the complexi ty of intel l igence testing. T h e signs of innate cr im-
inality are no l o n g e r s o u g h t in st igmata of gross a n a t o m y , but in 
twentieth-century criteria: g e n e s a n d f ine s tructure o f the brain. 

l n the m i d - 1 9 6 0 s , p a p e r s b e g a n t o a p p e a r l inking a c h r o m o 
somal anomaly in males k n o w n as X Y Y with violent a n d cr iminal 

avior. ( N o r m a l males receive a s ingle X c h r o m o s o m e f r o m their 
ers and a Y f r o m their fathers; n o r m a l females receive a sin-
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gle X f r o m each of their parents . Occasional ly , a chi ld will receive 
two Y ' s f r o m his father . X Y Y males look like n o r m a l males , b u t 
tend to be a little a b o v e a v e r a g e in h e i g h t , h a v e p o o r skin a n d may 
t e n d , on a v e r a g e — t h o u g h this i s d i s p u t e d — t o be s o m e w h a t defi
cient in p e r f o r m a n c e on intel l igence tests.) B a s e d on l imited obser
vat ion a n d anecdota l accounts of a few X Y Y indiv iduals , a n d on a 
h i g h f r e q u e n c y o f X Y Y ' s in menta l -pena l institutions for the cr im
inally insane, a tale a b o u t cr iminal c h r o m o s o m e s o r i g i n a t e d . T h e 
story e x p l o d e d into publ ic consciousness w h e n at torneys f o r Rich
ard S p e c k , m u r d e r e r o f e ight s tudent nurses i n C h i c a g o , s o u g h t t o 
mit igate his p u n i s h m e n t with a c laim that he was X Y Y . (In fact, he 
is a n o r m a l XY male.) Newsweek p u b l i s h e d an article entit led " C o n 
genital cr iminals ," a n d the press c h u r n e d out i n n u m e r a b l e reports 
a b o u t this latest re incarnat ion of L o m b r o s o a n d his st igmata. 
M e a n w h i l e , scholarly s tudy p i c k e d u p , a n d h u n d r e d s o f p a p e r s 
h a v e n o w b e e n wri t ten o n the b e h a v i o r a l c o n s e q u e n c e s o f b e i n g 
X Y Y . A wel l - intent ioned but , in my o p i n i o n , naive g r o u p of Boston 
doctors b e g a n a n extens ive screening p r o g r a m u p o n n e w b o r n 
boys. T h e y h o p e d that by m o n i t o r i n g the d e v e l o p m e n t o f a large 
sample o f X Y Y b o y s , they m i g h t establish w h e t h e r any link existed 
with aggress ive b e h a v i o r . B u t what o f the self-fulfi l l ing p r o p h e s y ? 
for parents w e r e told, a n d n o a m o u n t o f scholarly tentativeness can 
o v e r c o m e both press r e p o r t s a n d in ferences m a d e b y w o r r i e d par
ents f r o m the aggress ive b e h a v i o r m a n i f e s t e d f r o m t ime to t ime by 
all ch i ldren . A n d w h a t o f the a n g u i s h s u f f e r e d b y p a r e n t s , espe
cially if the c o n n e c t i o n be a false o n e — a s it a lmost surely is. 

I n t h e o r y , the link b e t w e e n X Y Y a n d aggress ive criminality 
n e v e r h a d m u c h g o i n g for i t b e y o n d the s ingularly simplistic notion 
that since males a r e m o r e aggress ive than females a n d possess a Y 
that females lack, Y m u s t be the seat of aggress ion a n d a d o u b l e 
d o s e spells d o u b l e - t r o u b l e . O n e g r o u p o f researchers proc la imed 
in 1973 (Jarvik et al., p p . 6 7 9 - 6 8 0 ) : " T h e Y c h r o m o s o m e is the 
m a l e - d e t e r m i n i n g c h r o m o s o m e ; t h e r e f o r e , i t s h o u l d c o m e as no 
surpr ise that an extra Y c h r o m o s o m e can p r o d u c e an individual 
with h e i g h t e n e d masculinity, ev inced by characteristics such as 
u n u s u a l tallness, increased fertility . . . a n d p o w e r f u l aggressive 
tendencies . " 

T h e tale o f X Y Y as a cr iminal st igma has n o w b e e n widely 
e x p o s e d as a m y t h ( B o r g a o n k a r a n d S h a h , 1974; Pyeritz et al-, 
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1977) . B o t h these studies e x p o s e the e lementary f laws of m e t h o d 

in most literature claiming a link b e t w e e n X Y Y a n d criminality. 

X Y Y males d o seem t o b e represented disproportionately i n 

m e n t a l - p e n a l institutions, but there is no g o o d e v i d e n c e for high 

frequencies in ordinary jails. A m a x i m u m of 1 percent of X Y Y 

males in A m e r i c a m a y s p e n d part of their lives in mental-penal 

institutions (Pyeritz et al., 1 9 7 7 , p. 92). A d d i n g to this the n u m b e r 

that may be incarcerated in ordinary jails at the same frequency as 

normal X Y males, C h o r o v e r ( 1979) estimates that 9 6 p e r c e n t o f 

X Y Y males will lead ordinary lives a n d n e v e r c o m e to the attention 

of penal authorities. Q u i t e a criminal c h r o m o s o m e ! M o r e o v e r , we 

have no e v i d e n c e that the relatively h i g h p r o p o r t i o n of X Y Y ' s in 

mental-penal institutions has a n y t h i n g to do with h i g h levels of 

innate aggressivity. 

O t h e r scientists h a v e looked to malfunction in specific areas of 

the brain as a cause of criminal behavior. A f t e r extensive g h e t t o 

riots d u r i n g the s u m m e r of 1967, three doctors wrote a letter to 

the prestigious Journal of the American Medical Association (cited in 

C h o r o v e r , 1979) : 

It is important to realize that only a small number of the millions of 
slum dwellers have taken part in the riots, and that only a subfraction of 
these rioters have indulged in arson, sniping and assault. Yet, if slum con
ditions alone determined and initiated riots, why are the vast majority of 
slum dwellers able to resist the temptations of unrestrained violence? Is 
there something peculiar about the violent slum dweller that differentiates 
him from his peaceful neighbors? 

We all tend to generalize from o u r o w n areas of expertise. 

T h e s e doctors are p s y c h o s u r g e o n s . B u t why should the violent 

behavior of some desperate a n d d i s c o u r a g e d p e o p l e point to a spe

cific disorder of their brain while the c o r r u p t i o n and violence of 

some c o n g r e s s m e n a n d presidents p r o v o k e s no similar theory? 

H u m a n populations are highly variable for all behaviors; the sim

ple fact that s o m e do a n d s o m e don't provides no e v i d e n c e for a 

specific p a t h o l o g y m a p p e d u p o n the brain of doers. Shall we con

centrate u p o n an u n f o u n d e d speculation for the violence of 

s o m e — o n e that follows the determinist p h i l o s o p h y of b l a m i n g the 

vict im—or shall we try to eliminate the oppression that builds g h e t 

tos and saps the spirit of their u n e m p l o y e d in the first place? 



F I V E 

T h e Hereditarian 
Theory of IQ 

An American Invention 

Alfred Binet and the original purposes of the Binet scale 
Binet flirts with craniometry 

W h e n A l f r e d Binet ( 1 8 5 7 - 1 9 1 1 ) , director o f the psychology 

laboratory at the S o r b o n n e , first d e c i d e d to study the m e a s u r e m e n t 

of intelligence, he t u r n e d naturally to the favored m e t h o d of a 

w a n i n g century a n d to the work of his g r e a t c o u n t r y m a n Paul 

Broca. He set out, in short, to m e a s u r e skulls, never d o u b t i n g at 

f irst the basic conclusion of Broca's school: 

T h e relationship between the intelligence of subjects and the volume 
of their head . . . is very real and has been confirmed by all methodical 
investigators, without exception. . . . As these works include observations 
on several hundred subjects, we conclude that the preceding proposition 
[of correlation between head size and intelligence] must be considered as 
incontestable (Binet, 1898, pp. 294-295). 

D u r i n g the n e x t three years, Binet publ ished nine papers on 

craniometry in L'Annee psychologique, the j o u r n a l he h a d f o u n d e d in 

1895. By the e n d of this effort, he was no l o n g e r so sure. Five 

studies on the heads of school chi ldren h a d d e s t r o y e d his original 

faith. 

Binet went to various schools, m a k i n g Broca's r e c o m m e n d e d 

m e a s u r e m e n t s on the heads of pupils d e s i g n a t e d by teachers as 

their smartest a n d stupidest. In several studies, he increased his 

s a m p l e from 62 to 230 subjects. "I b e g a n , " he wrote, "with the idea 



T H E H E R E D I T A R I A N T H E O R Y O F I Q 

impressed u p o n me by the studies of so m a n y other scientists, that 

intellectual superiority is tied to superiority of cerebral v o l u m e " 

(1900, p. 4 2 7 ) . 
Binet f o u n d his differences, but they w e r e m u c h too small to 

matter a n d m i g h t only record the greater a v e r a g e h e i g h t of better 

pupils (1 .401 vs. 1 .378 meters). Most measures d i d favor the better 

students, b u t the a v e r a g e difference b e t w e e n g o o d a n d poor 

a m o u n t e d to a m e r e millimeter—"extremement petite" as Binet wrote. 

Binet did not observe larger differences in the anterior r e g i o n of 

the skull, w h e r e the seat of h i g h e r intelligence s u p p o s e d l y lay, a n d 

where B r o c a h a d always f o u n d greatest disparity b e t w e e n superior 

and less fortunate people. T o m a k e matters worse, some measures 

usually j u d g e d crucial in the assessment of mental worth f a v o r e d 

the p o o r e r p u p i l s — f o r anteroposterior d i a m e t e r of the skull, 

poorer students e x c e e d e d their smarter colleagues by 3.0 m m . 

E v e n if most results t e n d e d to r u n in the "right" direction, the 

m e t h o d was surely useless for assessing individuals. T h e differ

ences were too small, a n d Binet also f o u n d that p o o r students var

ied more than their smarter counterparts . T h u s , a l t h o u g h the 

smallest value usually b e l o n g e d to a p o o r pupil , the highest often 

did as well. 

Binet also fueled his o w n doubts with an extraordinary study 

of his o w n suggestibility, an e x p e r i m e n t in the p r i m a r y t h e m e of 

this b o o k — t h e tenacity of unconscious bias a n d the surprising 

malleability of "objective," quantitative data in the interest of a p r e 

conceived idea. "I feared," Binet wrote ( 1900, p. 323), "that in 

making m e a s u r e m e n t s on h e a d s with the intention of f inding a dif

ference in v o l u m e b e t w e e n an intelligent a n d a less intelligent 

head, I w o u l d be led to increase, unconsciously a n d in g o o d faith, 

the cephalic v o l u m e of intelligent h e a d s a n d to decrease that of 

unintelligent h e a d s . " H e r e c o g n i z e d the greater d a n g e r l u r k i n g 

when biases are s u b m e r g e d a n d a scientist believes in his o w n 

objectivity (1900, p. 324): "Suggestibility . . . works less on an act of 

which we have full consciousness, than on a half-conscious a c t — 

and this is precisely its d a n g e r . " 

H o w m u c h better off we w o u l d be if all scientists submitted 

themselves to self-scrutiny in so forthright a fashion: "I w a n t to 

state very explicitly," Binet wrote ( 1900, p. 324) , "what I h a v e 

observed about myself. T h e details that follow are those that the 
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majority of authors do not publish; o n e does not want to let t h e m 

be k n o w n . " B o t h Binet a n d his student S i m o n h a d m e a s u r e d the 

same heads of "idiots a n d imbeciles" at a hospital w h e r e S i m o n was 

in intern. Binet n o t e d that, for o n e crucial m e a s u r e m e n t , Simon's 

values w e r e consistently less than his. Binet therefore r e t u r n e d to 

m e a s u r e the subjects a second time. T h e first time, Binet admits, 

"I took my measures mechanically, without any other p r e c o n c e p 

tion than to remain faithful to my m e t h o d s . " B u t the second time 

"I had a different p r e c o n c e p t i o n . . . . I was b o t h e r e d by the differ

ence" b e t w e e n S i m o n a n d myself. "I wanted to r e d u c e it to its true 

value. . . . T h i s is self-suggestion. N o w , capital fact, the measures 

taken d u r i n g the second e x p e r i m e n t , u n d e r the expectat ion of a 

d i m i n u t i o n , are i n d e e d smaller than the measures taken [on the 

same heads] d u r i n g the f irst e x p e r i m e n t . " In fact, all but o n e h e a d 

h a d "shrunk" b e t w e e n the two e x p e r i m e n t s a n d the a v e r a g e dimi

nution was 3 m m — a g o o d deal m o r e than the a v e r a g e difference 

b e t w e e n skulls of bright a n d p o o r students in his previous work. 

Binet s p o k e graphically of his d i s c o u r a g e m e n t : 

I was persuaded that I had attacked an intractable problem. T h e mea
sures had required travelling, and tiring procedures of all sorts; and they 
ended with the discouraging conclusion that there was often not a milli
meter of difference between the cephalic measures of intelligent and less 
intelligent students. T h e idea of measuring intelligence by measuring 
heads seemed ridiculous. . . . I was on the point of abandoning this work, 
and I didn't want to publish a single line of it (1900, p. 403). 

At the e n d , Binet snatched a weak a n d d u b i o u s victory from 

the jaws of defeat. He looked at his entire sample again, separated 

o u t the f ive top a n d b o t t o m pupils from e a c b g r o u p , a n d elimi

nated all those in the m i d d l e . T h e differences b e t w e e n extremes 

were greater a n d m o r e consistent—3 to 4 mm on average. B u t even 

this difference d i d not e x c e e d the a v e r a g e potential bias d u e to 

suggestibility. C r a n i o m e t r y , the j e w e l of n i n e t e e n t h - c e n t u r y objec

tivity, was not destined for c o n t i n u e d celebration. 

Binet's scale and the birth of IQ 

W h e n Binet r e t u r n e d to the m e a s u r e m e n t of intelligence in 

1904, he r e m e m b e r e d his previous frustration and switched to 

other techniques. H e a b a n d o n e d what h e called the "medical" 



T H E H E R E D I T A R I A N T H E O R Y O F I Q 

a p p r o a c h e s of craniometry a n d the search for L o m b r o s o ' s a n a t o m 

ical stigmata, a n d d e c i d e d instead o n "psychological" m e t h o d s . T h e 

literature on mental testing, at the t ime, was relatively small a n d 

decidedly inconclusive. G a l t o n , without notable success, had e x p e r 

i m e n t e d with a series of m e a s u r e m e n t s , mostly records of physiol

o g y a n d reaction time, rather than tests of reasoning. Binet d e c i d e d 

to construct a set of tasks that m i g h t assess various aspects of rea

soning m o r e directly. 

In 1904 Binet was commissioned by the minister of public 

education to p e r f o r m a study for a specific, practical p u r p o s e : to 

d e v e l o p techniques for identifying those children whose lack of 

success in normal classrooms suggested the n e e d for some f o r m of 

special education. Binet chose a p u r e l y p r a g m a t i c course. He 

decided to b r i n g t o g e t h e r a large series of short tasks, related to 

everyday p r o b l e m s of life (counting coins, or assessing which face 

is "prettier," for e x a m p l e ) , b u t s u p p o s e d l y involving such basic 

processes of reasoning as "direction (ordering), c o m p r e h e n s i o n , 

invention a n d censure (correction)" (Binet, 1909). L e a r n e d skills 

like r e a d i n g would not be treated explicitly. T h e tests were a d m i n 

istered individually by trained e x a m i n e r s w h o led subjects t h r o u g h 

the series of tasks, g r a d e d in their o r d e r of difficulty. U n l i k e pre

vious tests d e s i g n e d to m e a s u r e specific a n d i n d e p e n d e n t "facul

ties" of m i n d , Binet's scale was a h o d g e p o d g e of diverse activities. 

He h o p e d that by m i x i n g together e n o u g h tests of different abili

ties he w o u l d be able to abstract a child's general potential with a 

single score. Binet e m p h a s i z e d the empirical nature of his w o r k 

with a f a m o u s d i c t u m ( 1 9 1 1 , p. 329): " O n e m i g h t almost say, 'It 

matters very little what the tests are so l o n g as they are 

numerous. ' " 

Binet publ ished three versions of the scale before his d e a t h in 

1 9 1 1 . T h e original 1905 edition simply a r r a n g e d the tasks in an 

ascending o r d e r of difficulty. T h e 1908 version established the cri

terion used in m e a s u r i n g the so-called IQ ever since. Binet d e c i d e d 

to assign an a g e level to each task, defined as the y o u n g e s t a g e at 

which a child of n o r m a l intelligence should be able to c o m p l e t e the 

task successfully. A child b e g a n the Binet test with tasks for the 

youngest a g e and p r o c e e d e d in sequence until he could no l o n g e r 

complete the tasks. T h e a g e associated with the last tasks he could 

perform b e c a m e his "mental a g e , " a n d his general intellectual level 
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was calculated by subtracting this mental a g e from his true c h r o n 

ological age. C h i l d r e n whose mental ages were sufficiently b e h i n d 

their chronological ages could then be identified for special e d u 

cational p r o g r a m s , thus fulfilling Binet's c h a r g e from the ministry. 

In 1 9 1 2 the G e r m a n psychologist W. Stern a r g u e d that mental a g e 

should be divided by chronological a g e , not subtracted from it,* 

a n d the intelligence quotient, or I Q , was born. 

IQ testing has h a d m o m e n t o u s c o n s e q u e n c e s in o u r century. In 

this light, we should investigate Binet's motives, if only to appreci

ate h o w the tragedies of misuse m i g h t h a v e b e e n a v o i d e d if its 

f o u n d e r h a d lived a n d his concerns b e e n h e e d e d . 

In contrast with Binet's general intellectual a p p r o a c h , the most 

curious aspect of his scale is its practical, empirical focus. M a n y 

scientists work this way by d e e p conviction or explicit inclination. 

T h e y believe that theoretical speculation is vain a n d that true sci

ence progresses by induction from simple e x p e r i m e n t s p u r s u e d to 

g a t h e r basic facts, not to test elaborate theories. B u t Binet was pri

marily a theoretician. He asked big questions a n d participated with 

enthusiasm in the major philosophical debates of his profession. 

He h a d a l o n g - s t a n d i n g interest in theories of intelligence. He p u b 

lished his first b o o k on the " P s y c h o l o g y of R e a s o n i n g " in 1886, a n d 

followed in 1903 with his f a m o u s " E x p e r i m e n t a l Study of Intelli

g e n c e , " in which he abjured previous c o m m i t m e n t s a n d d e v e l o p e d 

a new structure for analyzing h u m a n thinking. Y e t Binet explicitly 

decl ined to award any theoretical interpretation to his scale of 

intelligence, the most extensive a n d i m p o r t a n t work he h a d d o n e 

in his favorite subject. W h y should a great theoretician h a v e acted 

in such a curious a n d apparently contradictory way? 

Binet did seek "to separate natural intelligence a n d instruction" 

( 1 9 0 5 , p. 42) in his scale: "It is the intelligence alone that we seek 

to m e a s u r e , by d i s r e g a r d i n g in so far as possible, the d e g r e e of 

instruction which the child possesses. . . . We give h i m n o t h i n g to 

read, n o t h i n g to write, a n d submit h i m to no test in which he might 

* Division is more appropriate because it is the relative, not the absolute, magnitude 
of disparity between mental and chronological age that matters. A two-year dispar
ity between mental age two and chronological age four may denote a far severer 
degree of deficiency than a two-year disparity between mental age fourteen and 
chronological age sixteen. Binet's method of subtraction would give the same result 
in both cases, while Stern's IQ measures 50 for the first case and 88 for the second. 
(Stern multiplied the actual quotient by 100 to eliminate the decimal point.) 
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succeed by m e a n s of rote learning" ( 1 9 0 5 , p. 42). "I t is a specially 

interesting feature of these tests that they p e r m i t us, w h e n neces

sary, to free a beautiful native intelligence from the trammels of 

the school" ( 1908, p. 259). 

Y e t , b e y o n d this obvious desire to r e m o v e the superficial effects 

of clearly acquired k n o w l e d g e , Binet d e c l i n e d to define a n d spec

ulate u p o n the m e a n i n g of the score he assigned to each child. 

Intell igence, Binet p r o c l a i m e d , is too c o m p l e x to capture with a 

single n u m b e r . T h i s n u m b e r , later called I Q , is only a r o u g h , 

empirical g u i d e constructed for a limited, practical p u r p o s e : 

T h e scale, properly speaking, does not permit the measure of the intel
ligence, because intellectual qualities are not superposable, and therefore 
cannot be measured as linear surfaces are measured (1905, p. 40). 

M o r e o v e r , the n u m b e r is only an a v e r a g e of m a n y perfor

mances, not an entity u n t o itself. Intel l igence, Binet reminds us, is 

not a single, scalable thing like height. " W e feel it necessary to insist 

on this fact," Binet ( 1 9 1 1 ) cautions, "because later, for the sake of 

simplicity of statement, we will speak of a child of 8 years h a v i n g 

the intelligence of a child of 7 or 9 years; these expressions, if 

accepted arbitrarily, m a y give place to illusions." Binet was too 

good a theoretician to fall into the logical error that J o h n Stuart 

Mill had i d e n t i f i e d — " t o believe that w h a t e v e r received a n a m e 

must be an entity or being, h a v i n g an i n d e p e n d e n t existence of its 

own." 

Binet also h a d a social m o t i v e for his reticence. He greatly 

feared that his practical device, if reified as an entity, c o u l d be 

perverted a n d used as an indelible label, rather than as a g u i d e for 

identifying children w h o n e e d e d help. H e worried that schoolmas

ters with " e x a g g e r a t e d zeal" m i g h t use IQ as a c o n v e n i e n t excuse: 

" T h e y seem to reason in the following way: ' H e r e is an excellent 

opportunity for gett ing rid of all the chi ldren w h o trouble us,' a n d 

without the true critical spirit, they designate all w h o are u n r u l y , or 

disinterested in the school" ( 1 9 0 5 , p. 169). B u t he feared e v e n 

more what has since b e e n called the "self-fulfilling prophesy." A 

rigid label m a y set a teacher's attitude a n d eventually divert a 

child's behavior into a predicted path: 

h is really too easy to discover signs of backwardness in an individual 
e r> one is forewarned. This would be to operate as the graphologists did 
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who, when Dreyfus was believed to be guilty, discovered in his handwriting 
signs of a traitor or a spy" (1905, p. 170). 

N o t only did Binet decline to label IQ as inborn intelligence; he 

also refused to r e g a r d it as a general device for r a n k i n g all pupils 

a c c o r d i n g to mental worth. He devised his scale only for the limited 

p u r p o s e of his commission by the ministry of education: as a prac

tical g u i d e for identifying children whose p o o r p e r f o r m a n c e indi

cated a n e e d for special e d u c a t i o n — t h o s e w h o we w o u l d today call 

learning disabled or mildly retarded. Binet wrote ( 1908, p. 263): 

" W e are of the o p i n i o n that the most valuable use of o u r scale will 

not be its application to the normal pupils, but rather to those of 

inferior g r a d e s of intelligence." As to the causes of p o o r perfor

m a n c e , Binet refused to speculate. His tests, in any case, could not 

decide ( 1 9 0 5 , p . 37) : 

Our purpose is to be able to measure the intellectual capacity of a child 
who is brought to us in order to know whether he is normal or retarded. 
We should therefore study his condition at the time and that only. We 
have nothing to do either with his past history or with his future; conse
quently, we shall neglect his etiology, and we shall make no attempt to 
distinguish between acquired and congenital idiocy. . . . As to that which 
concerns his future, we shall exercise the same abstinence; we do not 
attempt to establish or prepare a prognosis, and we leave unanswered the 
question of whether this retardation is curable, or even improvable. We 
shall limit ourselves to ascertaining the truth in regard to his present men
tal state. 

B u t of o n e t h i n g Binet was sure: w h a t e v e r the cause of poor 

p e r f o r m a n c e in school, the aim of his scale was to identify in order 

to h e l p a n d i m p r o v e , not to label in o r d e r to limit. S o m e children 

m i g h t be innately incapable of n o r m a l a c h i e v e m e n t , but all could 

i m p r o v e with special help. 

T h e difference b e t w e e n strict hereditarians a n d their o p p o 

nents is not, as s o m e caricatures suggest, the belief that a child's 

p e r f o r m a n c e is all inborn or all a function of e n v i r o n m e n t and 

learning. I d o u b t that the most c o m m i t t e d antihereditarians have 

ever d e n i e d the existence o f innate variation a m o n g children. T h e 

differences are m o r e a matter of social policy a n d educational prac

tice. Hereditarians view their measures of intelligence as markers 

of p e r m a n e n t , i n b o r n limits. C h i l d r e n , so labeled, should be sorted, 
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trained a c c o r d i n g to their inheritance a n d c h a n n e l e d into profes

sions a p p r o p r i a t e for their biology. Mental testing b e c o m e s a the

ory of limits. A n t i h e r e d i t a r i a n s , like Binet, test in o r d e r to identify 

and help. W i t h o u t d e n y i n g the evident fact that not all children, 

whatever their training, will enter the c o m p a n y of N e w t o n a n d 

Einstein, they e m p h a s i z e the p o w e r of creative education to 

increase the a c h i e v e m e n t s of all chi ldren, often in extensive a n d 

unanticipated ways. M e n t a l testing b e c o m e s a theory for e n h a n c i n g 

potential t h r o u g h p r o p e r education. 

Binet s p o k e eloquently of w e l l - m e a n i n g teachers, c a u g h t in the 

unwarranted pessimism of their invalid hereditarian assumptions 

(1909, p p . 1 6 - 1 7 ) : 

As I know from experience, . . . they seem to admit implicitly that in a 
class where we find the best, we must also find the worst, and that this is a 
natural and inevitable phenomenon , with which a teacher must not 
become preoccupied, and that it is like the existence of rich and poor 
within a society. What a profound error. 

H o w can we h e l p a child if we label h i m as unable to achieve by 

biological proclamation? 

If we do nothing, if we don't intervene actively and usefully, he will 
continue to lose time . . . and will finally become discouraged. T h e situa
tion is very serious for him, and since his is not an exceptional case (since 
children with defective comprehension are legion), we might say that it is 
a serious question for all of us and for all of society. T h e child who loses 
the taste for work in class strongly risks being unable to acquire it after he 
leaves school (1909, p. 100). 

Binet railed against the m o t t o "stupidity is for a long time" 

("quand on est bete, c'estpour longtemps"), a n d u p b r a i d e d teachers w h o 

"are not interested in students w h o lack intelligence. T h e y h a v e 

neither s y m p a t h y n o r respect for t h e m , a n d their intemperate lan

guage leads t h e m to say such things in their presence as ' T h i s is a 

child w h o will n e v e r a m o u n t to a n y t h i n g . . . he is poorly e n d o w e d 

• • • he is not intelligent at all.' H o w often h a v e I h e a r d these i m p r u 

dent words" ( 1909, p. 100). Binet then cites an episode in his o w n 

baccalaureate w h e n o n e e x a m i n e r told h i m that he would never 

nave a "true" philosophical spirit: " N e v e r ! W h a t a m o m e n t o u s 
w ° r d . S o m e recent thinkers seem t o h a v e given their moral support 
t o these deplorable verdicts b y affirming that a n individual's intel-
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l igence is a fixed q u a n d t y , a quantity that c a n n o t be increased. We 

must protest a n d r e a c t against this brutal pessimism; we m u s t try 

to d e m o n s t r a t e t h a t i t is f o u n d e d u p o n n o t h i n g " ( 1 9 0 9 , p. 101) . 

T h e chi ldren i d e n t i f i e d by Binet's test w e r e to be h e l p e d , not 

indelibly labeled. B i n e t h a d definite p e d a g o g i c a l suggestions, a n d 

m a n y w e r e i m p l e m e n t e d . H e bel ieved, f i r s t o f all, that special 

education must be tailored to the individual needs of disadvan

taged children: i t m u s t be based on "their character a n d their apti

tudes, a n d on t h e necessity for a d a p t i n g ourselves to their needs 

a n d their capacit ies" ( 1 9 0 9 , p . 15) . Binet r e c o m m e n d e d small class

r o o m s of f i f teen to t w e n t y students, c o m p a r e d with sixty to eighty 

then c o m m o n in p u b l i c schools catering to p o o r children. In par

ticular, he a d v o c a t e d special m e t h o d s of education, i n c l u d i n g a 

p r o g r a m that h e c a l l e d "mental orthopedics": 

What they should learn first is not the subjects ordinarily taught, how
ever important they may be; they should be given lessons of will, of atten
tion, of discipline; before exercises in grammar, they need to be exercised 
in mental orthopedics; in a word they must learn how to learn (1908, p. 

257)-

Binet's i n t e r e s t i n g p r o g r a m of mental o r t h o p e d i c s included a 

set of physical e x e r c i s e s d e s i g n e d to i m p r o v e , by transfer to mental 

funct ioning, the w i l l , attention, a n d discipline that Binet v i e w e d as 

prerequisites f o r s t u d y i n g academic subjects. In o n e , called 

"Vexercise des statues," a n d d e s i g n e d to increase attention span, chil

d r e n m o v e d v i g o r o u s l y until told to a d o p t a n d retain an immobile 

position. (I p l a y e d this g a m e as a kid in the streets of N e w York; 

we also called it "statues.") Each d a y the period of immobility would 

be increased. In a n o t h e r , d e s i g n e d to i m p r o v e s p e e d , children 

filled a piece of p a p e r with as m a n y dots as they could p r o d u c e in 

the allotted t i m e . 

Binet s p o k e w i t h pleasure about the success of his special class

rooms ( 1 9 0 9 , p. 104) a n d a r g u e d that pupils so benefited h a d not 

only increased t h e i r k n o w l e d g e , but their intelligence as well. Intel

l igence, in any m e a n i n g f u l sense of t h e w o r d , can be a u g m e n t e d by 

g o o d e d u c a t i o n ; it is not a fixed a n d inborn quantity: 

It is in this practical sense, the only one accessible to us, that we say that 
the intelligence of these children has been increased. We have increased 
what constitutes the intelligence of a pupil: the capacity to learn and to 
assimilate instruction. 
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The dismantling of Binet's intentions in America 

In s u m m a r y , Binet insisted u p o n three cardinal principles for 

using his tests. All his caveats were later d i s r e g a r d e d , a n d his inten

tions o v e r t u r n e d , by the A m e r i c a n hereditarians w h o translated his 

scale into written f o r m as a routine device for testing all chi ldren. 

1. T h e scores are a practical device; they do not buttress any 

theory of intellect. T h e y do not define a n y t h i n g innate or p e r m a 

nent. We m a y not designate what they m e a s u r e as "intell igence" or 

any other reified entity. 

2. T h e scale is a r o u g h , empirical g u i d e for identifying mildly 

retarded a n d learning-disabled chi ldren w h o n e e d special help. It 

is not a device for r a n k i n g n o r m a l children. 

3. W h a t e v e r the cause of difficulty in chi ldren identified for 

help, emphasis shall be placed u p o n i m p r o v e m e n t t h r o u g h special 

training. L o w scores shall not be used to m a r k chi ldren as innately 

incapable. 

If Binet's principles had b e e n fol lowed, a n d his tests consis

tently used as he i n t e n d e d , we w o u l d h a v e b e e n spared a major 

misuse of science in our century. Ironically, m a n y A m e r i c a n school 

boards h a v e c o m e full cycle, a n d n o w use IQ tests only as Binet 

originally r e c o m m e n d e d : as instruments for assessing chi ldren 

with specific learning problems. S p e a k i n g personally, I feel that 

tests of the IQ t y p e w e r e helpful in the p r o p e r diagnosis of my o w n 

learning-disabled son. His a v e r a g e score, the IQ itself, m e a n t n o t h 

ing, for it was only an a m a l g a m of s o m e very h i g h a n d very low 

scores; but the pattern of low values indicated his areas of deficit. 

T h e misuse of mental tests is not i n h e r e n t in the idea of testing 

itself. It arises primarily from two fallacies, eagerly (so it seems) 

embraced by those w h o wish to use tests for the m a i n t e n a n c e of 

social ranks a n d distinctions: reification a n d hereditarianism. T h e 

next chapter shall treat reif icat ion—the assumption that test scores 

represent a single, scalable t h i n g in the h e a d called general intelli

gence. 

T h e hereditarian fallacy is not the simple claim that IQ is to 

some d e g r e e "heritable." I h a v e no d o u b t that it is, t h o u g h the 
e g r e e has clearly b e e n e x a g g e r a t e d by the most avid hereditari-

a n s - I t is hard to f ind any b r o a d aspect of h u m a n p e r f o r m a n c e or 

anatomy that has no heritable c o m p o n e n t at all. T h e hereditarian 
a c y resides in two false implications d r a w n f r o m this basic fact: 
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1. T h e equation of "heritable" with "inevitable." To a biologist, 

heritability refers to the passage of traits or tendencies a l o n g family 

lines as a result of genetic transmission. It says little about the r a n g e 

of e n v i r o n m e n t a l modification to which these traits are subject. In 

o u r vernacular, " inherited" often m e a n s "inevitable." B u t not to a 

biologist. G e n e s do not m a k e specific bits and pieces of a b o d y ; they 

c o d e for a r a n g e of forms u n d e r an array of e n v i r o n m e n t a l condi

tions. M o r e o v e r , e v e n w h e n a trait has b e e n built a n d set, environ

mental intervention may still modify inherited defects. Millions of 

A m e r i c a n s see normally t h r o u g h lenses that correct innate defi

ciencies o f vision. T h e claim that I Q i s so-many p e r c e n t "heritable" 

does not conflict with the belief that enriched education can 

increase what we call, also in the vernacular, "intelligence." A par

t i a l l y inherited low I Q m i g h t b e subject t o extensive i m p r o v e m e n t 

t h r o u g h p r o p e r education. A n d i t m i g h t not. T h e m e r e fact of its 

heritability permits no conclusion. 

2 . T h e confusion o f within- a n d b e t w e e n - g r o u p heredity. T h e 

major political impact of hereditarian theories does not arise from 

the inferred heritability of tests, but from a logically invalid exten

sion. Studies of the heritability of I Q , p e r f o r m e d by such tradi

tional m e t h o d s as c o m p a r i n g scores of relatives, or contrasting 

scores of a d o p t e d chi ldren with both their biological a n d legal par

ents, are all of the " w i t h i n - g r o u p " t y p e — t h a t is, they permit an 

estimate of heritability within a single, c o h e r e n t p o p u l a t i o n (white 

A m e r i c a n s , for e x a m p l e ) . T h e c o m m o n fallacy consists i n assuming 

that if heredity explains a certain p e r c e n t a g e of variation a m o n g 

individuals within a g r o u p , it must also explain a similar p e r c e n t a g e 

o f the difference i n a v e r a g e I Q b e t w e e n g r o u p s — w h i t e s and 

blacks, for e x a m p l e . B u t variation a m o n g individuals within a 

g r o u p a n d differences in m e a n values b e t w e e n g r o u p s are entirely 

separate p h e n o m e n a . O n e item provides no license for speculation 

about the other. 

A hypothetical a n d noncontroversial e x a m p l e will suffice. 

H u m a n h e i g h t has a h i g h e r heritability than any value ever pro

posed for I Q . T a k e two separate g r o u p s o f males. T h e f i r s t , with 

an a v e r a g e h e i g h t of 5 feet 10 inches, live in a prosperous A m e r i 

can town. T h e second, with an a v e r a g e height of 5 feet 6 inches, 

are starving in a third-world village. Heritability is 95 p e r c e n t or so 

in each p l a c e — m e a n i n g only that relatively tall fathers tend to have 
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tall sons a n d relatively short fathers short sons. T h i s high within-

g r o u p heritability argues neither for nor against the possibility that 

better nutrition in the n e x t generat ion m i g h t raise the a v e r a g e 

height of third-world villagers a b o v e that of p r o s p e r o u s A m e r i 

cans. Likewise, IQ could be highly heritable within g r o u p s , a n d the 

average difference b e t w e e n whites a n d blacks in A m e r i c a m i g h t 

still only record the e n v i r o n m e n t a l disadvantages of blacks. 

I h a v e often b e e n frustrated with the following response to this 

admonition: " O h well, I see what y o u m e a n , a n d you're right in 

theory. T h e r e m a y be no necessary connection in logic, but isn't it 

more likely all the same that m e a n differences between g r o u p s 

would have the same causes as variation within g r o u p s . " T b e 

answer is still " n o . " Within- a n d b e t w e e n - g r o u p heredity are not 

tied by rising d e g r e e s of probability as heritability increases within 

groups a n d differences enlarge b e t w e e n t h e m . T h e two p h e n o m 

ena are simply separate. Few a r g u m e n t s are m o r e d a n g e r o u s than 

the ones that "feel" right but can't be justified. 

A l f r e d Binet avoided these fallacies a n d stuck by his three prin

ciples. A m e r i c a n psychologists p e r v e r t e d Binet's intention a n d 

invented the hereditarian theory of I Q . T h e y reified Binet's scores, 

and took t h e m as measures of an entity called intelligence. T h e y 

assumed that intelligence was largely inherited, a n d d e v e l o p e d a 

series of specious a r g u m e n t s confusing cultural differences with 

innate properties. T h e y believed that inherited I Q scores m a r k e d 

people a n d g r o u p s for an inevitable station in life. A n d they 

assumed that a v e r a g e differences b e t w e e n g r o u p s w e r e largely the 

products of heredity, despite manifest a n d p r o f o u n d variation in 

quality of life. 

T h i s chapter analyzes the major works of the three pioneers of 

hereditarianism in A m e r i c a : H. H. G o d d a r d , w h o b r o u g h t Binet's 

le to A m e r i c a a n d reified its scores as innate intelligence; L. M. 

erman, w h o d e v e l o p e d the S t a n f o r d - B i n e t scale, a n d d r e a m e d o f 

a rational society that would allocate professions by IQ scores; a n d 

R- M. Yerkes, w h o p e r s u a d e d the a r m y to test 1.75 million m e n in 

World War I, thus establishing the s u p p o s e d l y objective data that 

vindicated hereditarian claims a n d led to the I m m i g r a t i o n Restric

tion A c t of 1924, with its low ceiling for lands suffering the blight 

° f poor genes. 

T h e hereditarian theory of IQ is a h o m e - g r o w n A m e r i c a n 
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p r o d u c t . If this claim seems paradoxical for a land with egalitarian 

traditions, r e m e m b e r also the jingoistic nationalism of W o r l d W a r 

I, the fear of established old A m e r i c a n s facing a tide of c h e a p (and 

sometimes politically radical) labor i m m i g r a t i n g from southern and 

eastern E u r o p e , a n d a b o v e all o u r persistent, i n d i g e n o u s racism. 

H. H. Goddard and the menace of the feeble-minded 
Intelligence as a Mendelian gene 

GODDARD IDENTIFIES T H E MORON 

It remains now for someone to determine the nature of feeble-minded-
ness and complete the theory of the intelligence quotient. 

— H. H. GODDARD, 1 9 1 7 , in a review of Terman, 1 9 1 6 

T a x o n o m y is always a contentious issue because the world does 

not c o m e to us in neat little packages. T h e classification of mental 

deficiency aroused a healthy debate early in o u r century. T w o cat

egories of a tripartite a r r a n g e m e n t w o n general acceptance: idiots 

could not d e v e l o p full speech and had mental ages below three; 

imbeciles could not master written l a n g u a g e a n d r a n g e d from 

three to seven in mental age. (Both terms are now so e n t r e n c h e d 

in the vernacular of invectives that few p e o p l e recognize their tech

nical status in an older psychology.) Idiots a n d imbeciles could be 

categorized a n d separated to the satisfaction of most professionals, 

for their affliction was sufficiently severe to warrant a diagnosis of 

true pathology. T h e y are not like us. 

But consider the nebulous a n d m o r e threateni ng realm of 

" h i g h - g r a d e d e f e c t i v e s " — t h e p e o p l e w h o could be trained to func

tion in society, the ones w h o established a b r i d g e between pathol

o g y and normality and thereby t h r e a t e n e d the t a x o n o m i c edifice. 

T h e s e people, with mental ages of e i g h t to twelve, were called debile 

(or weak) by the French. A m e r i c a n s a n d E n g l i s h m e n usually called 

t h e m " f e e b l e - m i n d e d , " a term mired in hopeless ambiguity because 

other psychologists used f e e b l e - m i n d e d as a generic term for all 

mental defectives, not just those of h i g h g r a d e . 

T a x o n o m i s t s often confuse t h e invention of a n a m e with the 

solution of a p r o b l e m . H. H. G o d d a r d , the energetic a n d crusading 

director of research at the V i n e l a n d T r a i n i n g School for Feeble-

M i n d e d Girls a n d B o y s in N e w Jersey, m a d e this crucial error. He 

devised a n a m e for " h i g h - g r a d e " defectives, a w o r d that became 
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e n t r e n c h e d in o u r l a n g u a g e t h r o u g h a series of j o k e s that rivaled 

the k n o c k - k n o c k o r e l e p h a n t j o k e s o f other generations. T h e met

aphorical whiskers on these j o k e s are n o w so l o n g that most p e o p l e 

w o u l d probably g r a n t an ancient p e d i g r e e to the n a m e . B u t G o d 

d a r d i n v e n t e d the w o r d in o u r century. He christened these p e o p l e 

" m o r o n s , " from a G r e e k w o r d m e a n i n g foolish. 

G o d d a r d was the f irst popularizer of the Binet scale in A m e r i c a . 

He translated Binet's articles into English, a p p l i e d his tests, a n d 

agitated for their general use. He a g r e e d with Binet that the tests 

w o r k e d best in identifying p e o p l e j u s t below the n o r m a l r a n g e — 

G o d d a r d ' s newly christened morons. B u t the r e s e m b l a n c e b e t w e e n 

Binet and G o d d a r d e n d s there. Binet refused to define his scores 

as "intelligence," and wished to identify in o r d e r to h e l p . G o d d a r d 

r e g a r d e d the scores as measures of a single, innate entity. He 

wished to identify in o r d e r to recognize limits, segregate, a n d cur

tail b r e e d i n g to p r e v e n t further deterioration of an e n d a n g e r e d 

A m e r i c a n stock, t h r e a t e n e d by immigrat ion f r o m without a n d by 

prolific r e p r o d u c t i o n of its f e e b l e - m i n d e d within. 

A UNILINEAR SCALE OF INTELLIGENCE 

T h e a t t e m p t to establish a unilinear classification of mental 

deficiency, a rising scale from idiots to imbeciles to m o r o n s , e m b o d 

ies two c o m m o n fallacies p e r v a d i n g most theories of biological 

determinism discussed in this book: the reification of intell igence 

as a single, m e a s u r a b l e entity; a n d the assumption, e x t e n d i n g back 

to Morton's skulls (pp .82—101) a n d forward to Jensen's universal 

scaling of general intelligence (pp. 3 4 7 - 3 5 0 ) , that evolution is a tale 

of unilinear progress, a n d that a single scale a s c e n d i n g f r o m 

primitive to a d v a n c e d represents the best way of o r d e r i n g varia

tion. T h e c o n c e p t of progress is a d e e p prejudice with an ancient 

pedigree (Bury, 1920) a n d a subtle p o w e r , e v e n over those w h o 

would d e n y it explicitly (Nisbet, 1980). 

C a n the plethora o f causes a n d p h e n o m e n a g r o u p e d u n d e r the 

rubric of mental deficiency possibly be o r d e r e d usefully on a single 

scale, with its implication that each person owes his rank to the 

relative a m o u n t of a single s u b s t a n c e — a n d that mental deficiency 

means having less than most? C o n s i d e r some p h e n o m e n a m i x e d 
U P in the c o m m o n n u m b e r s once assigned to defectives of high 

grade: general low-level mental retardation, specific learning disa-
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bilities caused by local neurological d a m a g e , e n v i r o n m e n t a l disad

vantages, cultural differences, hostility to testers. C o n s i d e r s o m e of 

the potential causes: inherited patterns of function, genetic path

ologies arising accidentally a n d not passed in family lines, c o n g e n 

ital brain d a m a g e caused by maternal illness d u r i n g p r e g n a n c y , 

birth traumas, p o o r nutrition of fetuses a n d babies, a variety of 

environmental disadvantages in early a n d later life. Y e t , to G o d 

d a r d , all p e o p l e with mental ages b e t w e e n eight a n d twelve w e r e 

m o r o n s , all to be treated in r o u g h l y the same way: institutionalized 

or carefully regulated, m a d e h a p p y by catering to their limits, a n d , 

a b o v e all, p r e v e n t e d from b r e e d i n g . 

G o d d a r d m a y h a v e b e e n the most unsubtle hereditarian of all. 

He used his unil inear scale of mental deficiency to identify intelli

g e n c e as a single entity, a n d he assumed that e v e r y t h i n g i m p o r t a n t 

about it was inborn a n d inherited in family lines. He wrote in 1920 

(quoted i n T u d d e n h a m , 1962, p . 4 9 1 ) : 

Stated in its boldest form, our thesis is that the chief determiner of 
human conduct is a unitary mental process which we call intelligence: that 
this process is conditioned by a nervous mechanism which is inborn: that 
the degree of efficiency to be attained by that nervous mechanism and the 
consequent grade of intellectual or mental level for each individual is 
determined by the kind of chromosomes that come together with the 
union of the germ cells: that it is but little affected by any later influences 
except such serious accidents as may destroy part of the mechanism. 

G o d d a r d e x t e n d e d the r a n g e of social p h e n o m e n a caused by 

differences in innate intelligence until it e n c o m p a s s e d almost 

e v e r y t h i n g that concerns us about h u m a n behavior. B e g i n n i n g 

with m o r o n s , a n d w o r k i n g up the scale, he attributed most u n d e 

sirable behavior to inherited mental deficiency of the offenders. 

T h e i r p r o b l e m s are caused not only by stupidity per se, b u t by the 

link b e t w e e n deficient intelligence a n d immorality.* H i g h intelli

g e n c e not only permits us to do o u r sums; it also e n g e n d e r s the 

g o o d j u d g m e n t that underlies all moral behavior. 

T h e intelligence controls the emotions and the emotions are controlled 
in proportion to the degree of intelligence. . . . It follows that if there is 

*The link of morality to intelligence was a favorite eugenical theme. Thorndike 
(1940, pp. 264-265), refuting a popular impression that all monarchs are repro
bates, cited a correlation coefficient of 0.56 for the estimated intelligence vs. the 
estimated morality of 269 male members of European royal families! 
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little intelligence the emotions will be uncontrolled and whether they be 
strong or weak will result in actions that are unregulated, uncontrolled 
and, as experience proves, usually undesirable. Therefore, when we mea
sure the intelligence of an individual and learn that he has so much less 
than normal as to come within the group that we call feeble-minded, we 
have ascertained by far the most important fact about him (1919, p. 272). 

M a n y criminals, most alcoholics a n d prostitutes, a n d e v e n the 

"ne'er do wells" w h o simply don't fit in, are m o r o n s : " W e k n o w 

what f e e b l e - m i n d e d n e s s is, a n d we h a v e c o m e to suspect all persons 

w h o are incapable of a d a p t i n g themselves to their e n v i r o n m e n t 

and living up to the conventions of society or acting sensibly, of 

being f e e b l e - m i n d e d " ( 1 9 1 4 , p . 5 7 1 ) . 

At the n e x t level of the merely dull, we f ind the toiling masses, 

d o i n g what c o m e s naturally. " T h e p e o p l e w h o are d o i n g the 

d r u d g e r y , " G o d d a r d writes ( 1 9 1 9 , p. 246), "are, as a rule, in their 

proper places." 

We must next learn that there are great groups of men, laborers, who 
are but little above the child, who must be told what to do and shown how 
to do it; and who, if we would avoid disaster, must not be put into positions 
where they will have to act upon their own initiative or their own judg
ment. . . . There are only a few leaders, most must be followers (1919, pp. 
243-244). 

At the u p p e r e n d , intelligent m e n rule in comfort a n d by right. 

Speaking before a g r o u p of Princeton u n d e r g r a d u a t e s in 1 9 1 9 , 

G o d d a r d proclaimed: 

Now the fact is, that workmen may have a 10 year intelligence while 
you have a 20. To demand for him such a home as you enjoy is as absurd 
as it would be to insist that every laborer should receive a graduate fellow
ship. How can there be such a thing as social equality with this wide range 
of mental capacity? 

"Democracy," G o d d a r d a r g u e d ( 1 9 1 9 , p . 237) , " m e a n s that the 

people rule by selecting the wisest, most intelligent a n d most 

human to tell t h e m what to do to be h a p p y . T h u s D e m o c r a c y is a 

method for arriving at a truly b e n e v o l e n t aristocracy." 

BREAKING THE SCALE INTO MENDEL1AN COMPARTMENTS 

But if intelligence forms a single and u n b r o k e n scale, h o w can 
W e solve the social p r o b l e m s that beset us? For at o n e level, low 

'ntelligence generates sociopaths, while at the n e x t g r a d e , indus-
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trial society needs docile a n d dull workers to r u n its m a c h i n e r y a n d 

accept low r e c o m p e n c e . H o w can we convert the u n b r o k e n scale 

into two categories at this crucial point, a n d still maintain the idea 

that intelligence is a single, inherited entity? We can n o w u n d e r 

stand why G o d d a r d lavished so m u c h attention u p o n the m o r o n . 

T h e m o r o n threatens racial health because h e ranks highest a m o n g 

t h e undesirable a n d m i g h t , i f not identified, be allowed to f lourish 

a n d p r o p a g a t e . We all recognize the idiot a n d imbecile a n d k n o w 

what must be d o n e ; the scale must be b r o k e n j u s t a b o v e the level 

of the m o r o n . 

T h e idiot is not our greatest problem. He is indeed loathsome. . . . 
Nevertheless, he lives his life and is done. He does not continue the race 
with a line of children like himself. . . . It is the moron type that makes for 
us our great problem (1912, pp. 101-102). 

G o d d a r d w o r k e d in the f irst f lourish of e x c i t e m e n t that g r e e t e d 

the rediscovery of M e n d e l ' s work a n d the basic d e c i p h e r i n g of 

heredity. We n o w know that virtually every major feature of o u r 

b o d y is built by the interaction of m a n y g e n e s with each other a n d 

with an external e n v i r o n m e n t . B u t in these early days, m a n y biol

ogists naively a s s u m e d that all h u m a n traits w o u l d b e h a v e like the 

color, size, or wrinkling of Mendel 's peas: they bel ieved, in short, 

that e v e n the most c o m p l e x parts of a b o d y m i g h t be built by single 

g e n e s , a n d that variation in a n a t o m y or behavior w o u l d record the 

different d o m i n a n t and recessive forms of these g e n e s . Eugenicists 

seized u p o n this foolish notion with avidity, for it al lowed t h e m to 

assert that all undesirable traits m i g h t be traced to single g e n e s and 

eliminated with p r o p e r strictures u p o n b r e e d i n g . T h e early litera

ture of e u g e n i c s is fil led with speculations, a n d p e d i g r e e s labori

ously c o m p i l e d a n d f u d g e d , about the g e n e for Wanderlust traced 

t h r o u g h the family lines of naval captains, or the g e n e for temper

a m e n t that m a k e s some of us placid a n d others d o m i n e e r i n g . We 

must not be misled by h o w silly such ideas seem today; they repre

sented o r t h o d o x genetics for a brief t ime, a n d h a d a major social 

impact in A m e r i c a . 

G o d d a r d j o i n e d the transient b a n d w a g o n with a hypothesis that 

must represent an ultimate in the a t t e m p t e d reification of intelli

g e n c e . He tried to trace the p e d i g r e e s of mental defectives in his 

V i n e l a n d School a n d c o n c l u d e d that " f e e b l e - m i n d e d n e s s " obeyed 

M e n d e l i a n rules of inheritance. M e n t a l deficiency m u s t therefore 



T H E H E R E D I T A R I A N T H E O R Y O F I Q ' 9 3 

be a definite thing, a n d it must be g o v e r n e d by a single g e n e , 

u n d o u b t e d l y recessive to normal intelligence ( 1 9 1 4 , p . 539). " N o r 

mal intelligence," G o d d a r d c o n c l u d e d , "seems to be a unit charac

ter a n d transmitted in true M e n d e l i a n fashion" ( 1 9 1 4 , p. ix). 

G o d d a r d claimed that he h a d b e e n c o m p e l l e d to m a k e this 

unlikely conclusion by the press of e v i d e n c e , not by any prior h o p e 

or prejudice. 

Any theories or hypotheses that have been presented have been merely 
those that were suggested by the data themselves, and have been worked 
out in an effort to understand what the data seem to comprise. Some of 
the conclusions are as surprising to the writer and as difficult for him to 
accept as they are likely to be to many readers (1914, p. viii). 

C a n we seriously view G o d d a r d as a forced a n d reluctant c o n 

vert to a hypothesis that fit his general s c h e m e so well a n d solved 

his most pressing p r o b l e m so neatly? A single g e n e for n o r m a l 

intelligence r e m o v e d the potential contradiction b e t w e e n a uni

linear scale that m a r k e d intelligence as a single, measurable entity, 

and a desire to separate and identify the mentally deficient as a 

category apart. G o d d a r d had b r o k e n his scale into two sections at 

just the right place: m o r o n s carried a d o u b l e dose of the b a d reces

sive; dull laborers h a d at least o n e c o p y of the n o r m a l g e n e a n d 

could be set before their machines. M o r e o v e r , the scourge of fee

ble-mindedness m i g h t n o w be eliminated by schemes of b r e e d i n g 

easily p l a n n e d . O n e g e n e can be traced, located, a n d bred out. I f 

one h u n d r e d g e n e s regulate intelligence, e u g e n i c b r e e d i n g m u s t 

fail or p r o c e e d with hopeless sloth. 

THE PROPER CARE AND FEEDING (BUT NOT BREEDING) OF MORONS 

If mental deficiency is the effect of a single g e n e , the path to its 

eventual elimination lies evidently b e f o r e us: do not allow such 

people to bear children: 

If both parents are feeble-minded all the children will be feeble
minded. It is obvious that such matings should not be allowed. It is per
fectly clear that no feeble-minded person should ever be allowed to marry 
or to become a parent. It is obvious that if this rule is to be carried out the 
•ntelligent part of society must enforce it (1914, p. 561). 

If morons could control their o w n sexual u r g e s a n d desist for 
t u e g o o d o f m a n k i n d , w e m i g h t p e r m i t t h e m t o live freely a m o n g 
U s - But they cannot, because immorality a n d stupidity are inexor-
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ably linked. T h e wise m a n can control his sexuality in a rational 

m a n n e r : " C o n s i d e r for a m o m e n t the sex emotion, s u p p o s e d to be 

the most uncontrollable of all h u m a n instincts; yet it is notorious 

that the intelligent m a n controls e v e n this" ( 1 9 1 9 , p . 273) . T h e 

m o r o n cannot b e h a v e in so e x e m p l a r y a n d abstemious a fashion: 

They are not only lacking in control but they are lacking often in the 
perception of moral qualities; if they are not allowed to marry they are 
nevertheless not hindered from becoming parents. So that if we are abso
lutely to prevent a feeble-minded person from becoming a parent, some
thing must be done other than merely prohibiting the marrying. To this 
end there are two proposals: the first is colonization, the second is sterili
zation (1914, p. 566). 

G o d d a r d did not o p p o s e sterilization, but he r e g a r d e d it as 

impractical because traditional sensibilities of a society not yet 

wholly rational w o u l d p r e v e n t such widespread m a y h e m . C o l o n i 

zation in e x e m p l a r y institutions like his o w n at V i n e l a n d , N e w Jer

sey, must be o u r p r e f e r r e d solution. O n l y h e r e could the 

r e p r o d u c t i o n of m o r o n s be curtailed. If the public balked at the 

great e x p e n s e of b u i l d i n g so m a n y new centers for confinement, 

the cost c o u l d easily be r e c o u p e d by its o w n savings: 

If such colonies were provided in sufficient number to take care of all 
the distinctly feeble-minded cases in the community, they would very 
largely take the place of our present almshouses and prisons, and they 
would greatly decrease the numbers in our insane hospitals. Such colonies 
would save an annual loss in property and life, due to the action of these 
irresponsible people, sufficient to nearly, or quite, offset the expense of 
the new plant (1912, pp. 105-106). 

Inside these institutions, m o r o n s could o p e r a t e in c o n t e n t m e n t 

at their biologically a p p o i n t e d level, d e n i e d only the basic biology 

of their o w n sexuality. G o d d a r d e n d e d his b o o k on the causes of 

mental deficiency with this plea for the care of institutionalized 

m o r o n s : " T r e a t t h e m as children a c c o r d i n g to their mental age, 

constantly e n c o u r a g e a n d praise, n e v e r d i s c o u r a g e or scold; and 

keep them happy" ( 1 9 1 9 , p. 327) . 

Preventing the immigration and propagation of morons 

O n c e G o d d a r d had identified the cause o f feeble-mindedness 

in a single g e n e , the cure s e e m e d simple e n o u g h : don't allow native 
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m o r o n s to breed a n d k e e p foreign ones out. As a contribution to 

the second step, G o d d a r d a n d his associates visited Ellis Island in 

1 9 1 2 "to observe conditions a n d offer any suggestions as to what 

m i g h t be d o n e to secure a m o r e t h o r o u g h e x a m i n a t i o n of i m m i 

grants for the p u r p o s e of d e t e c t i n g mental defectives" ( G o d d a r d , 

1 9 1 7 , p. 253). 

A s G o d d a r d described the scene, a fog h u n g over N e w Y o r k 

harbor that d a y a n d n o immigrants c o u l d land. B u t o n e h u n d r e d 

were about ready t o leave, w h e n G o d d a r d intervened: " W e p i c k e d 

out o n e y o u n g m a n w h o m w e suspected was defective, a n d , 

t h r o u g h the interpreter, p r o c e e d e d t o g i v e h i m the test. T h e boy 

tested 8 by the Binet scale. T h e interpreter said, 'I could not have 

d o n e that w h e n I c a m e to this country, ' a n d s e e m e d to think the 

test unfair. We c o n v i n c e d him that the boy was defective" ( G o d 

d a r d , 1 9 1 3 , p . 105). 

E n c o u r a g e d by this, o n e of the f irst applications of the Binet 

scale in A m e r i c a , G o d d a r d raised s o m e f u n d s for a m o r e t h o r o u g h 

study and, in the s p r i n g of 1 9 1 3 , sent two w o m e n to Ellis Island for 

two a n d a half m o n t h s . T h e y w e r e instructed to pick o u t the feeble

m i n d e d by sight, a task that G o d d a r d p r e f e r r e d to assign to 

w o m e n , to w h o m he g r a n t e d innately superior intuition: 

After a person has had considerable experience in this work, he almost 
gets a sense of what a feeble-minded person is so that he can tell one afar 
off. T h e people who are best at this work, and who I believe should do this 
work, are women. Women seem to have closer observation than men. It 
was quite impossible for others to see how these two young women could 
pick out the feeble-minded without the aid of the Binet test at all (1913, p. 
106). 

G o d d a r d ' s w o m e n tested thirty-five Jews, twenty-two H u n g a r 

ians, f i f ty Italians, a n d forty-five Russians. T h e s e g r o u p s c o u l d not 

be r e g a r d e d as r a n d o m samples because g o v e r n m e n t officials h a d 

already "culled out those they r e c o g n i z e d as defective." To balance 

this bias, G o d d a r d a n d his associates "passed by the obviously nor

mal. T h a t left us the great mass of 'average immigrants. ' " ( 1 9 1 7 , 

p. 244). (I am continually a m a z e d by the unconscious statements of 

prejudice that slip into s u p p o s e d l y objective accounts. N o t e h e r e 

that a v e r a g e immigrants are below n o r m a l , or at least not obviously 

n o r m a l — t h e proposit ion that G o d d a r d was s u p p o s e d l y testing, not 

asserting a priori.) 
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Binet tests on the four g r o u p s led to an a s t o u n d i n g result: 83 

p e r c e n t of the Jews, 80 percent of the H u n g a r i a n s , 79 percent of 

the Italians, a n d 87 percent of the Russians w e r e f e e b l e - m i n d e d — 

that is, below a g e twelve on the Binet scale. G o d d a r d himself was 

flabbergasted: could a n y o n e be m a d e to believe that four-fifths of 

a n y nation were m o r o n s ? " T h e results obtained by the f o r e g o i n g 

evaluation of the data are so surprising a n d difficult of acceptance 

that they can hardly stand by themselves as valid" ( 1 9 1 7 , p. 247). 

P e r h a p s the tests h a d not b e e n adequately e x p l a i n e d by interpret

ers? B u t the Jews h a d b e e n tested by a Y i d d i s h - s p e a k i n g psycholo

gist, a n d they r a n k e d no h i g h e r than the other g r o u p s . Eventually, 

G o d d a r d m o n k i e d about with the tests, tossed several out, a n d got 

his figures d o w n to 40 to 50 percent, but still he was disturbed. 

G o d d a r d ' s f igures were even m o r e absurd than he i m a g i n e d 

for two reasons, o n e obvious, the other less so. As a n o n e v i d e n t 

reason, G o d d a r d ' s original translation of the Binet scale scored 

p e o p l e harshly a n d m a d e m o r o n s out of subjects usually r e g a r d e d 

as normal. W h e n T e r m a n devised the S t a n f o r d - B i n e t scale in 1 9 1 6 , 

he f o u n d that G o d d a r d ' s version ranked p e o p l e well below his own. 

T e r m a n reports ( 1 9 1 6 , p. 62) that of 104 adults tested by him as 

b e t w e e n twelve a n d fourteen years mental a g e (low, but normal 

intelligence), 50 p e r c e n t were m o r o n s on the G o d d a r d scale. 

For the evident reason, consider a g r o u p of fr ightened men 

a n d w o m e n w h o speak n o English a n d w h o h a v e j u s t e n d u r e d a n 

oceanic v o y a g e in steerage. Most are p o o r a n d h a v e never g o n e to 

school; m a n y h a v e never held a pencil or p e n in their h a n d . T h e y 

march off the boat; o n e of G o d d a r d ' s intuitive w o m e n takes them 

aside shortly thereafter, sits t h e m d o w n , h a n d s t h e m a pencil , and 

asks t h e m to r e p r o d u c e on p a p e r a figure shown to t h e m a m o m e n t 

a g o , but n o w w i t h d r a w n f r o m their sight. C o u l d their failure be a 

result of testing conditions, of weakness, fear, or confusion, rather 

than of innate stupidity? G o d d a r d considered the possibility, but 

rejected it: 

T h e next question is 'drawing a design from memory,' which is passed 
by only 50 percent. To the uninitiated this will not seem surprising since it 
looks hard, and even those who are familiar with the fact that normal 
children of 10 pass it without difficulty may admit that persons who have 
never had a pen or pencil in their hands, as was true of many of the 
immigrants, may find it impossible to draw the design (1917, p. 250). 
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Permitt ing a charitable view of this failure, what b u t stupidity c o u l d 

explain an inability to state m o r e than sixty w o r d s , a n y w o r d s , in 

one's o w n l a n g u a g e d u r i n g three minutes? 

What shall we say of the fact that only 45 percent can give 60 words in 
three minutes, when normal children of 11 years sometimes give 200 
words in that time! It is hard to find an explanation except lack of intelli
gence or lack of vocabulary, and such a lack of vocabulary in an adult 
would probably mean lack of intelligence. How could a person live even 
15 years in any environment without learning hundreds of names of which 
he could certainly think of 60 in three minutes? (1917, p. 251) 

O r i g n o r a n c e o f the date, o r e v e n the m o n t h o r year? 

Must we again conclude that the European peasant of the type that 
immigrates to America pays no attention to the passage of time? That the 
drudgery of life is so severe that he cares not whether it is January or July, 
whether it is 1912 or 1906? Is it possible that the person may be of consid
erable intelligence and yet, because of the peculiarity of his environment, 
not have acquired this ordinary bit of knowledge, even though the calen
dar is not in general use on the continent, or is somewhat complicated as 
in Russia? If so what an environment it must have been! (1917, p. 250) 

Since e n v i r o n m e n t , either E u r o p e a n or i m m e d i a t e , could not 

explain such abject failure, G o d d a r d stated: " W e c a n n o t escape the 

general conclusion that these immigrants w e r e of surprisingly low 

intelligence" ( 1 9 1 7 , p . 2 5 1 ) . T h e high p r o p o r t i o n o f m o r o n s still 

bothered G o d d a r d , but he finally attributed it to the c h a n g i n g 

character of i m m i g r a t i o n : "It should be n o t e d that the i m m i g r a t i o n 

of recent years is of a d e c i d e d l y different character from the early 

immigration. . . . We are n o w g e t t i n g the poorest of each race" 

(1917> P- 266). " T h e intelligence o f the a v e r a g e 'third class' i m m i 

grant is low, p e r h a p s of m o r o n g r a d e " ( 1 9 1 7 , p . 243). P e r h a p s , 

G o d d a r d h o p e d o u t loud, things were better o n the u p p e r decks, 

but he did not test these wealthier customers. 

W h a t then should be d o n e ? S h o u l d all these m o r o n s be s h i p p e d 

back, or p r e v e n t e d f r o m starting o u t in the first place? F o r e s h a d 

owing the restrictions that w o u l d be legislated within a d e c a d e , 

G o d d a r d a r g u e d that his conclusions "furnish i m p o r t a n t consid

erations for future actions both scientific a n d social as well as leg

islative" ( 1 9 1 7 , p. 261) . B u t by this t ime G o d d a r d h a d softened his 

earlier harsh position on the colonization of m o r o n s . P e r h a p s there 
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w e r e not e n o u g h merely dull workers to f i l l the vast n u m b e r of 

frankly undesirable jobs. T h e m o r o n m i g h t h a v e t o b e recruited: 

" T h e y do a great deal of w o r k that no o n e else will d o . . . . T h e r e is 

a n i m m e n s e a m o u n t o f d r u d g e r y t o b e d o n e , a n i m m e n s e a m o u n t 

of work for which we do not wish to pay e n o u g h to secure m o r e 

intelligent workers. . . . M a y it be that possibly the m o r o n has his 

place" ( 1 9 1 7 , p . 269). 

N o n e t h e l e s s , G o d d a r d rejoiced in the general t ightening of 

standards for admission. He reports that deportat ions for mental 

deficiency increased 350 percent in 1 9 1 3 a n d 5 7 0 percent in 1 9 1 4 

over the a v e r a g e of the f ive p r e c e d i n g years: 

This was due to the untiring efforts of the physicians who were 
inspired by the belief that mental tests could be used for the detection of 
feeble-minded aliens. . . . If the American public wishes feeble-minded 
aliens excluded, it must demand that congress provide the necessary facil
ities at the ports of entry (1917, p. 271). 

M e a n w h i l e , at h o m e , the f e e b l e - m i n d e d m u s t be identified a n d 

kept from b r e e d i n g . I n several studies, G o d d a r d e x p o s e d the m e n 

ace of moronity by publishing p e d i g r e e s of h u n d r e d s of worthless 

souls, charges u p o n the state and c o m m u n i t y , w h o w o u l d n e v e r 

h a v e b e e n born h a d their f e e b l e - m i n d e d forebears b e e n d e b a r r e d 

from r e p r o d u c t i o n . G o d d a r d discovered a stock of p a u p e r s a n d 

ne'er-do-wells in the p i n e barrens of N e w Jersey a n d traced their 

ancestry back to the illicit u n i o n of an u p s t a n d i n g m a n with a sup

posedly f e e b l e - m i n d e d tavern w e n c h . T h e same m a n later married 

a worthy Q u a k e r e s s a n d started a n o t h e r line c o m p o s e d wholly of 

u p s t a n d i n g citizens. Since the p r o g e n i t o r h a d fathered both a g o o d 

a n d a bad line, G o d d a r d c o m b i n e d the G r e e k words for beauty 

(kallos) a n d b a d (kakos), a n d a w a r d e d h i m the p s e u d o n y m Martin 

Kallikak. G o d d a r d ' s Kallikak family functioned as a primal myth 

of the eugenics m o v e m e n t for several d e c a d e s . 

G o d d a r d ' s study is little m o r e than guesswork rooted in conclu

sions set from the start. His m e t h o d , as always, rested u p o n the 

training of intuitive w o m e n to r e c o g n i z e the f e e b l e - m i n d e d by 

sight. G o d d a r d did not administer Binet tests in pine-barren 

shacks. G o d d a r d ' s faith in visual identification was virtually 

u n b o u n d e d . I n 1 9 1 9 h e analyzed E d w i n M a r k h a m ' s p o e m " T h e 

M a n With T h e H o e " : 
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Bowed by the weight of centuries he leans 
U p o n his hoe and gazes at the ground, 
T h e emptiness of ages in his face 
And on his back the burden of the world. . . . 

M a r k h a m ' s p o e m h a d b e e n inspired by Millet's f a m o u s painting of 

the same n a m e . T h e p o e m , G o d d a r d c o m p l a i n e d ( 1 9 1 9 , p . 239), 

"seems to i m p l y that the m a n Millet painted c a m e to his condit ion 

as the result of social conditions which held h i m d o w n a n d m a d e 

him like the clods that he t u r n e d over." N o n s e n s e , e x c l a i m e d G o d 

dard; most p o o r peasants suffer only from their o w n f e e b l e - m i n d -

edness, a n d Millet's painting proves it. C o u l d n ' t M a r k h a m see that 

the peasant is mentally deficient? "Millet's M a n With T h e H o e is a 

man of arrested mental d e v e l o p m e n t — t h e painting is a perfect pic

ture o f a n imbecile" ( 1 9 1 9 , p p . 2 3 9 - 2 4 0 ) . T o M a r k h a m ' s searing 

question: " W h o s e breath blew o u t the light within this brain?" G o d 

dard replied that mental fire h a d n e v e r b e e n kindled. 

Since G o d d a r d could d e t e r m i n e d e g r e e s of mental deficiency 

by e x a m i n i n g a painting, he certainly anticipated no trouble with 

f lesh and blood. He dispatched the r e d o u b t a b l e Ms. Kite, soon to 

see further service on Ellis Island, to the pine barrens a n d quickly 

p r o d u c e d the sad p e d i g r e e of the kakos line. G o d d a r d describes 

one of Ms. Kite's identifications ( 1 9 1 2 , p p . 77-78): 

Used as she was to the sights of misery and degradation, she was hardly 
prepared for the spectacle within. T h e father, a strong, healthy, broad-
shouldered man, was sitting helplessly in a corner. . . . Three children, 
scantily clad and with shoes that would barely hold together, stood about 
with drooping jaws and the unmistakable look of the feeble-minded. . . . 
The whole family was a living demonstration of the futility of trying to 
make desirable citizens from defective stock through making and enforc
ing compulsory education laws. . . . T h e father himself, though strong and 
vigorous, showed by his face that he had only a child's mentality. T h e 
mother in her filth and rags was also a child. In this house of abject 
poverty, only one sure prospect was ahead, that it would produce 
more feeble-minded children with which to clog the wheels of human 
progress. 

If these spot identifications seem a bit hasty or d u b i o u s , con

f e r G o d d a r d ' s m e t h o d for inferring the mental state o f the 
e P a r t e d , or otherwise unavailable ( 1 9 1 2 , p. 15): 



5 . 7 An honest picture of Deborah, the Kallikak descendant living in 

Goddard's institution. 
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After some experience, the field worker becomes expert in inferring 
the condition of those persons who are not seen, from the similarity of the 
language used in describing them to that used in describing persons she 
has seen. 

It may be a small item in the midst of such absurdity, but I 

discovered a bit of m o r e conscious s k u l d u g g e r y . My colleague Ste

ven Selden a n d I were e x a m i n i n g his c o p y of G o d d a r d ' s v o l u m e of 

the Kallikaks. T h e frontispiece shows a m e m b e r of the kakos line, 

saved from d e p r a v i t y by c o n f i n e m e n t in G o d d a r d ' s institution at 

V i n e l a n d . D e b o r a h , as G o d d a r d calls her, is a beautiful w o m a n (Fig. 

5.1) . She sits calmly in a white dress, r e a d i n g a book, a cat lying 

comfortably on her lap. T h r e e other plates show m e m b e r s of the 

kakos line, l iving in poverty in their rural shacks. All have a d e 

praved look a b o u t t h e m (Fig. 5.2). T h e i r m o u t h s are sinister in 

a p p e a r a n c e ; their eyes are d a r k e n e d slits. B u t G o d d a r d ' s books are 

nearly seventy years old, a n d the ink has faded. It is now clear that 

all the photos of noninstitutionalized kakos were altered by inserting 

heavy dark lines to give eyes and m o u t h s their diabolical a p p e a r 

ance. T h e three plates o f D e b o r a h are u n r e t o u c h e d . 

Selden took his book to Mr. J a m e s H. Wallace, Jr., director of 

P h o t o g r a p h i c Services at the Smithsonian Institution. Mr. Wallace 

reports (letter to Selden, 17 M a r c h 1980): 

There can be no doubt that the photographs of the Kallikak family mem
bers have been retouched. Further, it appears that this retouching was 
limited to the facial features of the individuals involved—specifically eyes, 
eyebrows, mouths, nose and hair. 

By contemporary standards, this retouching is extremely crude and 
obvious. It should be remembered, however, that at the time of the origi
nal publication of the book, our society was far less visually sophisticated. 
The widespread use of photographs was limited, and casual viewers of the 
time would not have nearly the comparative ability possessed by even pre-
teenage children today. . . . 

T h e harshness clearly gives the appearance of dark, staring features, 
sometimes evilness, and sometimes mental retardation. It would be diffi
cult to understand why any of this retouching was done were it not to give 
the viewer a false impression of the characteristics of those depicted. I 
believe the fact that no other areas of the photographs, or the individuals 
have been retouched is significant in this regard also. . . . 

I find these photographs to be an extremely interesting variety of pho
tographic manipulation. 
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Goddard recants 

By 1928 G o d d a r d had c h a n g e d his m i n d a n d b e c o m e a latter-

d a y s u p p o r t e r o f the m a n whose work h e h a d originally p e r v e r t e d , 

A l f r e d Binet. G o d d a r d a d m i t t e d , first of all, that he h a d set the 

u p p e r limit of moronity far too high: 

It was for a time rather carelessly assumed that everybody who tested 
12 years or less was feeble-minded. . . . We now know, of course, that only 
a small percentage of the people who test 12 are actually feeble-minded— 
that is, are incapable of managing their affairs with ordinary prudence or 
of competing in the struggle for existence (1928, p. 220). 

B u t g e n u i n e m o r o n s still a b o u n d at their redefined level. W h a t 

shall be d o n e with t h e m ? G o d d a r d did not a b a n d o n his belief in 

their inherited mentality, but he n o w took Binet's line a n d a r g u e d 

that most, if not all, could be trained to lead useful lives in society: 

T h e problem of the moron is a problem of education and training. 
. . . This may surprise you, but frankly when I see what has been made out 
of the moron by a system of education, which as a rule is only half right, I 
have no difficulty in concluding that when we get an education that is 
entirely right there will be no morons who cannot manage themselves and 
their affairs and compete in the struggle for existence. If we could hope 
to add to this a social order that would literally give every man a chance, I 
should be perfectly sure of the result (1928, pp. 223-224). 

B u t if we let m o r o n s live in society, will they not marry a n d bear 

children; is this not the greatest d a n g e r of all, the source of 

G o d d a r d ' s previous a n d passionate warnings? 

Some will object that this plan neglects the eugenic aspect of the prob
lem. In the community, these morons will marry and have children. And 
why not? . . . It may still be objected that moron parents are likely to have 
imbecile or idiot children. T h e r e is not much evidence that this is the case. 
T h e danger is probably negligible. At least it is not likely to occur any 

5*2 Altered photographs of members of the Kallikak family living in 
poverty in the New Jersey pine barrens. Note how mouths and eyebrows 
are accentuated to produce an appearance of evil or stupidity. T h e effect 
is much clearer on the original photographs produced in Goddard's book. 
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oftener than it does in the general population.* I assume that most of you, 
like myself, will find it difficult to admit that the foregoing may be the true 
view. We have worked too long under the old concept (1928, pp. 223-
224). 

G o d d a r d c o n c l u d e d ( 1 9 2 8 , p. 225) in reversing the two bul

warks of his f o r m e r system: 

1. Feeble-mindedness (the moron) \snot incurable [Goddard's italics]. 
2. T h e feeble-minded do not generally need to be segregated in insti

tutions. 

" A s for myself," G o d d a r d confessed (p. 224), "I think I h a v e g o n e 

o v e r to the e n e m y . " 

Lewis M. Terman and the mass marketing of innate IQ 

Without offering any data on all that occurs between conception and the 
age of kindergarten, they announce on the basis of what they have got 
out of a few thousand questionnaires that they are measuring the hered
itary mental endowment of human beings. Obviously, this is not a 
conclusion obtained by research. It is a conclusion planted by the will to 
believe. It is, I think, for the most part unconsciously planted. . . . If the 
impression takes root that these tests really measure intelligence, that 
they constitute a sort of last judgment on the child's capacity, that they 
reveal "scientifically" his predestined ability, then it would be a thousand 
times better if all the intelligence testers and all their questionnaires were 
sunk without warning in the Sargasso Sea. 

— WALTER LIPPMANN, in the course of a debate with Lewis Terman 

Mass testing and the Stanford-Binet 

Lewis M. T e r m a n , the twelfth child in an I n d i a n a farm family 

of fourteen, traced his interest in the study of intelligence to an 

itinerant b o o k p e d d l e r a n d phrenologist w h o visited his h o m e 

w h e n he was nine or ten a n d predicted g o o d things after feeling 

the b u m p s on his skull. T e r m a n p u r s u e d this early interest, never 

d o u b t i n g that a measurable mental worth lay inside people's heads. 

In his doctoral dissertation of 1906, T e r m a n e x a m i n e d seven 

"bright" a n d seven "stupid" boys a n d d e f e n d e d each of his tests as 

a m e a s u r e of intelligence by a p p e a l i n g to the standard catalogue of 

*Do not read into this statement more than Goddard intended. He had not aban
doned his belief in the heritability of moronity itself. Moron parents will have 
moron children, but they can be made useful through education. Moron parents, 
however, do not preferentially beget defectives oflower grade—idiots and imbeciles. 
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racial a n d n a d o n a l stereotypes. Of tests for invention, he wrote: 

" W e have only to c o m p a r e the n e g r o with the E s k i m o or I n d i a n , 

a n d the Austral ian native with the A n g l o - S a x o n , to be struck by an 

a p p a r e n t kinship b e t w e e n general intellectual a n d inventive abil

ity" ( 1906, p. 14). Of mathematical ability, he proclaimed ( 1 9 0 6 , p. 

29): " E t h n o l o g y shows that racial progress has b e e n closely paral

leled by d e v e l o p m e n t of the ability to deal with mathematical con

cepts a n d relations." 

T e r m a n c o n c l u d e d his study by c o m m i t t i n g both of the fallacies 

identified on p. 185 as foundations of the hereditarian view. He 

reified a v e r a g e test scores as a "thing" called general intelligence 

by a d v o c a t i n g the first of two possible positions ( 1 9 0 6 , p. 9): "Is 

intellectual ability a bank account, on which we can draw for any 

desired p u r p o s e , or is it rather a b u n d l e of separate drafts, each 

d r a w n for a specific p u r p o s e a n d inconvertible?" A n d , while admit

ting that he c o u l d p r o v i d e no real s u p p o r t for it, he d e f e n d e d the 

innatist view ( 1 9 0 6 , p. 68): " W h i l e offering little positive data on 

the subject, the study has s t r e n g t h e n e d my impression of the rela

tively greater i m p o r t a n c e of e n d o w m e n t o v e r training as a deter

minant of an individual's intellectual rank a m o n g his fellows." 

G o d d a r d i n t r o d u c e d Binet's scale to A m e r i c a , but T e r m a n was 

the p r i m a r y architect of its popularity. Binet's last version of 1 9 1 1 

included fifty-four tasks, g r a d e d from p r e n u r s e r y to m i d - t e e n - a g e 

years. T e r m a n ' s f irst revision of 1 9 1 6 e x t e n d e d the scale to " s u p e 

rior adults" a n d increased t h e - n u m b e r of tasks to ninety. T e r m a n , 

by then a professor at Stanford University, g a v e his revision a n a m e 

that has b e c o m e part of our century's v o c a b u l a r y — t h e Stanford-

Binet, the standard for virtually all " I Q " tests that fol lowed.* 

I offer no detailed analysis of content (see Block a n d D w o r k i n , 

1976 or C h a s e , 1 9 7 7 ) , but present two e x a m p l e s to show h o w T e r 

man's tests stressed c o n f o r m i t y with expectat ion and d o w n g r a d e d 

original response. W h e n expectations are society's n o r m s , then do 

"Terman (1919) provided a lengthy list of the attributes of general intelligence 
captured by the Stanford-Binet tests: memory, language comprehension, size of 
vocabulary, orientation in space and time, eye-hand coordination, knowledge of 
familiar things, judgment, likeness and differences, arithmetical reasoning, 
resourcefulness and ingenuity in difficult practical situations, ability to detect 
absurdities, speed and richness of association of ideas, power to combine the dis
sected parts of a form board or a group of ideas into a unitary whole, capacity to 
generalize from particulars, and ability to deduce a rule from connected facts. 
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the tests m e a s u r e some abstract p r o p e r t y of reasoning, or familiar

ity with conventional behavior? T e r m a n a d d e d t h e fol lowing item 

to Binet's list: 

An Indian who had come to town for the first time in his life saw a 
white man riding along the street. As the white man rode by, the Indian 
said—'The white man is lazy; he walks sitting down.' What was the white 
man riding on that caused the Indian to say, 'He walks sitting down.' 

T e r m a n accepted "bicycle" as the only correct r e s p o n s e — n o t cars 

or other vehicles because legs don't go up a n d d o w n in t h e m ; not 

horses (the most c o m m o n "incorrect" answer) because any self-

respecting I n d i a n w o u l d h a v e k n o w n what he was l o o k i n g at. (I 

myself answered "horse," because I saw the I n d i a n as a clever iron

ist, criticizing an effete city relative.) S u c h original responses as "a 

cripple in a wheel chair," a n d "a person riding on someone's back" 

w e r e also m a r k e d w r o n g . 

T e r m a n also i n c l u d e d this item f r o m Binet's original: " M y 

n e i g h b o r has b e e n h a v i n g q u e e r visitors. First a d o c t o r c a m e to his 

h o u s e , then a lawyer, then a minister. W h a t do y o u think h a p p e n e d 

t h e r e ? " T e r m a n p e r m i t t e d little latitude b e y o n d "a d e a t h , " t h o u g h 

he did allow "a m a r r i a g e " f r o m a boy he described as "an enlight

e n e d y o u n g eugenist" w h o replied that the d o c t o r c a m e to see i f 

t h e partners w e r e fit, the lawyer to a r r a n g e , a n d the minister to tie 

the knot. H e did not accept the combination "divorce a n d r e m a r 

riage," t h o u g h he reports that a col league in R e n o , N e v a d a , had 

f o u n d the response "very, very c o m m o n . " H e also did not permit 

plausible but u n c o m p l i c a t e d solutions (a d i n n e r , or an entertain

m e n t ) , or such original responses as: " s o m e o n e is d y i n g a n d is get

ting m a r r i e d a n d m a k i n g his will before he dies." 

B u t T e r m a n ' s major influence did not reside in his s h a r p e n i n g 

or extension of the Binet scale. Binet's tasks h a d to be administered 

by a trained tester w o r k i n g with o n e child at a time. T h e y could 

not be u s e d as instruments for g e n e r a l r a n k i n g . B u t T e r m a n 

wished to test e v e r y b o d y , for he h o p e d to establish a g r a d a t i o n of 

innate ability that could sort all children into their p r o p e r stations 

in life: 

What pupils shall be tested? T h e answer is, all. If only selected children 
are tested, many of the cases most in need of adjustment will be over-
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looked. T h e p u r p o s e of t he tests is to tell us what we do no t a l ready know, 
a n d it would be a mistake to test only those pupi ls who a r e recognized as 
obviously below or above average . Some of the biggest surpr ises a r e 
e n c o u n t e r e d in test ing those who have been looked u p o n as close to aver
age in ability. Universal test ing is fully war ran t ed (1923, p. 22). 

T h e S t a n f o r d - B i n e t , like its parent, r e m a i n e d a test for individ

uals, but it b e c a m e the p a r a d i g m for virtually all the written ver

sions that followed. By careful j u g g l i n g a n d elimination,* T e r m a n 

standardized the scale so that " a v e r a g e " children w o u l d score 100 

at each a g e (mental a g e equal to chronological age). T e r m a n also 

e v e n e d out the variation a m o n g children by establishing a standard 

deviation of 15 or 16 points at each chronological age. W i t h its 

m e a n of 100 a n d standard deviation of 1 5 , the S t a n f o r d - B i n e t 

b e c a m e (and in m a n y respects remains to this day) the p r i m a r y 

criterion f o r j u d g i n g a plethora of mass-marketed written tests that 

followed. T h e invalid a r g u m e n t runs: w e k n o w that the Stanford-

Binet measures intelligence; therefore, any written test that corre

lates strongly with S t a n f o r d - B i n e t also measures intelligence. M u c h 

of the elaborate statistical w o r k p e r f o r m e d by testers d u r i n g the 

past f i f ty years provides no i n d e p e n d e n t confirmation for the 

proposition that tests m e a s u r e intelligence, but merely establishes 

correlation with a p r e c o n c e i v e d a n d u n q u e s t i o n e d standard. 

T e s d n g soon b e c a m e a multimillion-dollar industry; m a r k e t i n g 

companies d a r e d not take a c h a n c e with tests not p r o v e n by their 

correlation with T e r m a n ' s standard. T h e A r m y A l p h a (see p p . 

2 2 2 - 2 5 2 ) initiated mass testing, but a flood of competitors g r e e t e d 

school administrators within a few years after the war's e n d . A 

quick glance at the advertisements a p p e n d e d to T e r m a n ' s later 

book (1923) illustrates, dramatically a n d unintentionally, h o w all 

T e r m a n ' s cautious words a b o u t careful a n d l e n g t h y assessment 

( 1 9 1 9 , p . 299 , for e x a m p l e ) could e v a p o r a t e before strictures of 

cost a n d time w h e n his desire to test all children b e c a m e a reality 

(Fig. 5.3). T h i r t y minutes a n d five tests m i g h t m a r k a child for life, 

i f schools a d o p t e d the following e x a m i n a t i o n , advertised in T e r 

m a n 1923, a n d constructed by a c o m m i t t e e that included T h o r n -

dike, Y e r k e s , a n d T e r m a n himself. 

*This, in itself, is not finagling, but a valid statistical procedure for establishing 
uniformity of average score and variance across age levels. 



5*3 An advertisement for mass mental testing using an examination 
written by, among others, Terman and Yerkes. 
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National Intelligence Tests for Grades 3-8 
T h e direct result of the application of the army testing methods to school 
needs. . . . T h e tests have been selected from a large group of tests after a 
try-out and a careful analysis by a statistical staff. T h e two scales prepared 
consist of five tests each (with practical exercises) and either may be admin
istered in thirty minutes. They are simple in application, reliable, and 
immediately useful in classifying children in Grades 3 to 8 with respect to 
intellectual ability. Scoring is unusually simple. 

Binet, h a d he lived, m i g h t h a v e b e e n distressed e n o u g h by such 

a superficial assessment, but he w o u l d h a v e reacted even m o r e 

strongly against T e r m a n ' s intent. T e r m a n a g r e e d with Binet that 

the tests w o r k e d best for identifying " h i g h - g r a d e defectives," but 

his reasons for so d o i n g stand in chilling contrast with Binet's 

desire to s e g r e g a t e a n d h e l p ( 1 9 1 6 , p p . 6-7): 

It is safe to predict that in the near future intelligence tests will bring 
tens of thousands of these high-grade defectives under the surveillance 
and protection of society. This will ultimately result in curtailing the repro
duction of feeble-mindedness and in the elimination of an enormous 
amount of crime, pauperism, and industrial inefficiency. It is hardly nec
essary to emphasize that the high-grade cases, of the type now so fre
quently overlooked, are precisely the ones whose guardianship it is most 
important for the State to assume. 

T e r m a n relentlessly e m p h a s i z e d limits a n d their inevitability. 

He n e e d e d less than an h o u r to crush the h o p e s a n d belittle the 

efforts of s t r u g g l i n g , "wel l -educated" parents afflicted with a child 

o f l Q 75-

Strange to say, the mother is encouraged and hopeful because she sees 
that her boy is learning to read. She does not seem to realize that at his age 
he ought to be within three years of entering high school. T h e forty-min
ute test has told more about the mental ability of this boy than the intelli
gent mother had been able to learn in eleven years of daily and hourly 
observation. For X is feeble-minded; he will never complete the grammar 
school; he will never be an efficient worker or a responsible citizen (1916). 

Walter L i p p m a n n , then a y o u n g journalist , saw t h r o u g h T e r 

man's n u m b e r s to the heart of his p r e c o n c e i v e d a t t e m p t , a n d wrote 

in m e a s u r e d a n g e r : 

T h e danger of the intelligence tests is that in a wholesale system of 
education, the less sophisticated or the more prejudiced will stop when 
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they have classified a n d forget that their du ty is to educa te . T h e y will g r a d e 
t h e r e t a r d e d child ins tead of f ight ing the causes of his backwardness . For 
t he whole drift of t he p r o p a g a n d a based on intell igence testing is to t rea t 
peop le with low intell igence quot ients as congenitally a n d hopelessly 
inferior . 

Terman's technocracy of innateness 

If it were true, the emotional and worldly satisfactions in store for the 
intelligence tester would be very great. If he were really measuring intel
ligence, and if intelligence were a fixed hereditary quantity, it would be 
for him to say not only where to place each child in school, but also 
which children should go to high school, which to college, which into the 
professions, which into the manual trades and common labor. If the 
tester would make good his claim, he would soon occupy a position of 
power which no intellectual has held since the collapse of theocracy. The 
vista is enchanting, and even a little of the vista is intoxicating enough. If 
only it could be proved, or at least believed, that intelligence is fixed by 
heredity, and that the tester can measure it, what a future to dream 
about! The unconscious temptation is too strong for the ordinary critical 
defenses of the scientific methods. With the help of a subtle statistical 
illusion, intricate logical fallacies and a few smuggled obiter dicta, self-
deception as the preliminary to public deception is almost 
automatic. — WALTER LIPPMANN, in a debate with Terman 

Plato h a d d r e a m e d of a rational world ruled by phi losopher-

kings. T e r m a n revived this d a n g e r o u s vision but led his corps of 

mental testers in an act of usurpation. If all p e o p l e could be tested, 

a n d then sorted into roles a p p r o p r i a t e for their intelligence, then 

a just , and, above all, efficient society m i g h t be constructed for the 

first time in history. 

D e a l i n g off the b o t t o m , T e r m a n a r g u e d that we must f irst 

restrain or eliminate those whose intelligence is too low for an 

effective or moral life. T h e primary cause of social p a t h o l o g y is 

innate feeble-mindedness. T e r m a n ( 1 9 1 6 , p. 7 ) criticized L o m 

broso for thinking that the externalities of a n a t o m y m i g h t record 

criminal behavior. Innateness, to be sure, is the source, but its 

direct sign is low I Q , not l o n g arms or a j u t t i n g j a w : 

T h e theor ies of Lombroso have been wholly discredi ted by the results of 
intell igence tests. Such tests have d e m o n s t r a t e d , beyond any possibility of 
doub t , tha t t he most i m p o r t a n t trait of at least 25 p e r cen t of o u r criminals 
is menta l weakness . T h e physical abnormal i t ies which have been f o u n d so 
c o m m o n a m o n g pr i soners a r e no t the s t igmata o f criminali ty, bu t the 
physical a ccompan imen t s of feeble-mindedness . T h e y have no diagnost ic 
significance except in so far as they a r e indicat ions of menta l deficiency 
(1916, p. 7). 
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F e e b l e - m i n d e d p e o p l e are d o u b l y b u r d e n e d by their unfortu

nate inheritance, for lack of intelligence, debilitating e n o u g h in 

itself, leads to immorality. If we would eliminate social p a t h o l o g y , 

we must identify its cause in the biology of sociopaths t h e m s e l v e s — 

a n d then eliminate t h e m by c o n f i n e m e n t in institutions a n d , above 

all, by p r e v e n d n g their m a r r i a g e a n d the p r o d u c t i o n of offspring. 

Not all criminals are feeble-minded, but all feeble-minded persons are 
at least potential criminals. That every feeble-minded woman is a potential 
prostitute would hardly be disputed by anyone. Moral judgment , like busi
ness judgment , social judgment , or any other kind of higher thought pro
cess, is a function of intelligence. Morality cannot flower and fruit if 
intelligence remains infantile (1916, p. 11). 

T h e feeble-minded, in the sense of social incompetents, are by defini
tion a burden rather than an asset, not only economically but still more 
because of their tendencies to become delinquent or criminal. . . . T h e only 
effective way to deal with the hopelessly feeble-minded is by permanent 
custodial care. T h e obligations of the public school rest rather with the 
large and more hopeful group of children who are merely inferior (1919, 
pp. 132-133). 

In a plea for universal testing, T e r m a n wrote ( 1 9 1 6 , p. 12): " C o n 

sidering the t r e m e n d o u s cost of vice a n d crime, which in all p r o b 

ability a m o u n t s to not less than $500,000,000 p e r year in the 

U n i t e d States alone, it is evident that psychological testing has 

f o u n d h e r e o n e of its richest applications." 

A f t e r m a r k i n g the sociopath for r e m o v a l f r o m society, intelli

g e n c e tests m i g h t t h e n channel biologically acceptable p e o p l e into 

professions suited for their mental level. T e r m a n h o p e d that his 

testers w o u l d " d e t e r m i n e the m i n i m u m 'intelligence quotient' nec

essary for success in each leading o c c u p a t i o n " ( 1 9 1 6 , p. 17) . A n y 

conscientious professor tries to find j o b s for his students, but few 

are audacious e n o u g h to tout their disciples as apostles of a new 

social o r d e r : 

Industrial concerns doubtless suffer enormous losses from the employ
ment of persons whose mental ability is not equal to the tasks they are 
expected to perform. . . . Any business employing as many as 500 or 1000 
workers, as, for example, a large department store, could save in this way 
several times the salary of a well-trained psychologist. 

T e r m a n virtually closed professions of prestige a n d m o n e t a r y 

reward to p e o p l e with IQ below 100 ( 1 9 1 9 , p . 282), a n d a r g u e d 
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that "substantial success" probably required a n I Q a b o v e 1 1 5 o r 

120. B u t he was m o r e interested in establishing ranks at the low 

e n d o f the scale, a m o n g those h e h a d d e e m e d "merely inferior." 

M o d e r n industrial society needs its technological equivalent of the 

Biblical m e t a p h o r for m o r e bucolic t i m e s — t h e hewers of w o o d a n d 

drawers of water. A n d there are so m a n y of t h e m : 

T h e evolut ion of m o d e r n industr ial organiza t ion toge ther with the 
mechaniza t ion of processes by mach inery is mak ing possible the la rger a n d 
la rger utilization of infer ior mental i ty. O n e m a n with ability to th ink and 
p lan guides t he labor of ten or twenty laborers , who do what they a re told 
to do and have little n e e d for resourcefulness or initiative (1919, p . 276). 

IQ of 75 or below should be the realm of unskilled labor, 75 to 

85 "preeminently the r a n g e for semi-skilled labor." M o r e specific 

j u d g m e n t s could also be m a d e . " A n y t h i n g a b o v e 8 5 IQ in the case 

of a barber probably represents so m u c h d e a d waste" ( 1 9 1 9 , p. 

288). IQ 75 is an "unsafe risk in a m o t o r m a n or c o n d u c t o r , a n d it 

c o n d u c e s to discontent" ( T e r m a n , 1919) . P r o p e r vocational train

ing a n d p l a c e m e n t is essential for those "of the 70 to 85 class." 

W i t h o u t it, they tend to leave school " a n d drift easily into the ranks 

of the anti-social or j o i n the a r m y of Bolshevik discontents" ( 1 9 1 9 , 

p. 285). 

T e r m a n investigated I Q a m o n g professions a n d c o n c l u d e d 

with satisfaction that an imperfect allocation by intelligence had 

already o c c u r r e d naturally. T h e embarrassing exceptions h e 

e x p l a i n e d away. H e studied 4 7 express c o m p a n y e m p l o y e e s , for 

e x a m p l e , m e n e n g a g e d in rote, repetitive work "offering e x c e e d 

ingly limited o p p o r t u n i t y for the exercise of ingenuity or e v e n per

sonal j u d g m e n t " ( 1 9 1 9 , p . 275) . Yet their m e d i a n I Q stood a t 95, 

a n d fully 25 percent m e a s u r e d a b o v e 104, thus w i n n i n g a place 

a m o n g the ranks of the intelligent. T e r m a n was p u z z l e d , but attrib

u t e d such low a c h i e v e m e n t primarily to a lack of "certain e m o 

tional, m o r a l , or other desirable qualities," t h o u g h he admitted that 

" e c o n o m i c pressures" m i g h t have forced some "out of school 

b e f o r e they were able to p r e p a r e for m o r e exact ing service" ( 1 9 1 9 , 

p. 275) . In another study, T e r m a n amassed a sample of 256 

"hoboes a n d u n e m p l o y e d , " largely from a " h o b o hotel" in Palo 

Alto. He e x p e c t e d to f ind their a v e r a g e IQ at the b o t t o m of his list; 

yet, while the h o b o m e a n of 8 9 did not suggest e n o r m o u s e n d o w 

m e n t , they still r a n k e d a b o v e m o t o r m e n , salesgirls, f iremen, and 
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p o l i c e m e n . T e r m a n suppressed this e m b a r r a s s m e n t by o r d e r i n g 

his table in a curious way. T h e h o b o m e a n was distressingly h i g h , 

but hobos also varied m o r e than any o t h e r g r o u p , a n d included a 

substantial n u m b e r of rather low scores. So T e r m a n a r r a n g e d his 

list by the scores of the lowest 25 p e r c e n t in each g r o u p , a n d sunk 

his hobos into the cellar. 

H a d T e r m a n merely advocated a meritocracy based b n achieve

m e n t , o n e m i g h t still decry his elitism, but a p p l a u d a s c h e m e that 

a w a r d e d o p p o r t u n i t y to hard work a n d strong motivation. B u t 

T e r m a n believed that class boundaries h a d b e e n set by innate intel

l igence. His c o o r d i n a t e d rank of professions, prestige, a n d salaries 

reflected the biological worth of existing social classes. If barbers 

did not remain Italian, they would c o n t i n u e to arise from the p o o r 

a n d to stay appropriately a m o n g t h e m : 

T h e common opinion that the child from a cultured home does better 
in tests solely by reason of his superior h o m e advantages is an entirely 
gratuitous assumption. Practically all of the investigations which have been 
made of the influence of nature and nurture on mental performance 
agree in attributing far more to original endowment than to environment. 
Common observation would itself suggest that the social class to which the 
family belongs depends less on chance than on the parents' native qualities 
of intellect and character. . . . T h e children of successful and cultured par
ents test higher than children from wretched and ignorant homes for the 
simple reason that their heredity is better (1916, p. 115). 

Fossil IQ's of past geniuses 

Society m a y n e e d masses of the " m e r e l y inferior" to r u n its 

machines, T e r m a n believed, but its ultimate health d e p e n d s u p o n 

the leadership of rare geniuses with elevated I Q ' s . T e r m a n a n d his 

associates published a f ive-volume series on Genetic Studies of Genius 

in an a t t e m p t to define a n d follow p e o p l e at the u p p e r e n d of the 

S t a n f o r d - B i n e t scale. 

I n o n e v o l u m e , T e r m a n d e c i d e d t o m e a s u r e , retrospectively, 

the I Q o f history's p r i m e m o v e r s — i t s statesmen, soldiers, a n d intel

lectuals. If they r a n k e d at the top, then IQ is surely the single m e a 

sure of ult imate worth. B u t h o w can a fossil IQ be recovered 

without conjuring u p y o u n g C o p e r n i c u s a n d asking h i m what the 

white m a n was riding? U n d a u n t e d , T e r m a n a n d his colleagues 

tried to reconstruct the I Q of past notables, a n d publ ished a thick 

book ( C o x , 1926) that must rank as a p r i m a r y curiosity within a 
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literature already s t u d d e d with a b s u r d i t y — t h o u g h J e n s e n ( 1 9 7 9 , 

p p . 1 1 3 a n d 355) a n d others still take it seriously.* 

T e r m a n ( 1 9 1 7 ) h a d already published a preliminary study of 

Francis G a l t o n a n d a w a r d e d a staggering IQ of 200 to this p i o n e e r 

of mental testing. He therefore e n c o u r a g e d his associates to pro

ceed with a larger investigation. J. M . Cattell h a d published a rank

i n g of the i ,000 p r i m e movers of history by m e a s u r i n g the lengths 

of their entries in biographical dictionaries. C a t h e r i n e M. C o x , 

T e r m a n ' s associate, whittled the list to 282, assembled detailed 

biographical information about their early life, a n d p r o c e e d e d to 

estimate two I Q values for e a c h — o n e , called A i I Q , for birth t o 

seventeen years; the other, A 2 I Q , for ages seventeen to twenty-

six. 

C o x ran into problems right at the start. S h e asked five p e o p l e , 

i n c l u d i n g T e r m a n , t o read h e r dossiers a n d t o estimate the two I Q 

scores for each p e r s o n . T h r e e of the f ive a g r e e d substantially in 

their m e a n values, with A i I Q clustering a r o u n d 1 3 5 a n d A 2 I Q 

near 145 . B u t two of the raters differed m a r k e d l y , o n e a w a r d i n g 

a n average I Q well above, the other well below, the c o m m o n f i g u r e . 

C o x simply el iminated their scores, thereby t h r o w i n g out 40 per

cent of h e r data. T h e i r low a n d high scores w o u l d h a v e balanced 

each other at the m e a n in a n y case, she a r g u e d ( 1 9 2 6 , p. 72) . Y e t i f 

f ive p e o p l e w o r k i n g in the same research g r o u p could not a g r e e , 

w h a t h o p e for uniformity or c o n s i s t e n c y — n o t to m e n t i o n objectiv

i t y — c o u l d be offered? 

A p a r t from these debilitating practical difficulties, the basic 

logic of the study was hopelessly f lawed f r o m the f irst . T h e differ

ences i n I Q that C o x r e c o r d e d a m o n g h e r subjects d o not m e a s u r e 

their v a r y i n g accomplishments, not to m e n t i o n their native intelli

g e n c e . Instead, the differences are a m e t h o d o l o g i c a l artifact of the 

v a r y i n g quality of information that C o x was able to c o m p i l e about 

the c h i l d h o o d a n d early y o u t h of her subjects. C o x b e g a n by assign

i n g a base IQ of 100 to each individual; the raters then a d d e d to 

(or, rarely, subtracted from) this value a c c o r d i n g to the data p r o 

vided. 

•Jensen writes: "The average estimated IQ of three hundred historical persons . . . 
on whom sufficient childhood evidence was available for a reliable estimate was IQ 
155. . . . Thus the majority of these eminent men would most likely have been rec
ognized as intellectually gifted in childhood had they been given IQ tests" (Jensen, 
!979. P- H 3 ) -
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C o x ' s dossiers are motley lists of c h i l d h o o d a n d youthful 

a c c o m p l i s h m e n t s , with an emphasis on e x a m p l e s of precocity. 

Since her m e t h o d involved a d d i n g to the base figure of 100 for 

each notable item in the dossier, estimated I Q records little m o r e 

than the v o l u m e of available information. In g e n e r a l , low I Q ' s 

reflect an absence of information, a n d high I Q ' s an extensive list. 

( C o x even admits that she is not m e a s u r i n g true I Q , but only what 

can be d e d u c e d from limited data, t h o u g h this disclaimer was 

invariably lost in translation to p o p u l a r accounts.) To believe, even 

for a m o m e n t , that such a p r o c e d u r e can recover the p r o p e r o r d e r 

ing o f I Q a m o n g " m e n o f genius," o n e must assume that the child

h o o d of all subjects was watched a n d r e c o r d e d with r o u g h l y equal 

attention. O n e must claim (as C o x does) that an absence of doc

u m e n t e d c h i l d h o o d precocity indicates a h u m d r u m life not worth 

writing about, not an extraordinary giftedness that no o n e both

ered to record. 

T w o basic results o f C o x ' s study immediately arouse our strong 

suspicion that her IQ scores reflect the historical accidents of sur

viving records, rather than the true accomplishments of her 

geniuses. First, IQ is not s u p p o s e d to alter in a definite direction 

d u r i n g a person's life. Y e t a v e r a g e A i IQ is 135 in h e r study, a n d 

a v e r a g e A2 IQ is a substantially h i g h e r 145. W h e n we scrutinize 

h e r dossiers (printed in full in C o x , 1926), the reason is readily 

a p p a r e n t , a n d a clear artifact of h e r m e t h o d . S h e has m o r e infor

mation on h e r subjects as y o u n g adults than as children ( A 2 IQ 

records a c h i e v e m e n t s d u r i n g ages s e v e n t e e n t h r o u g h twenty-six; 

A i I Q marks the earlier years). S e c o n d , C o x publ ished disturbingly 

low A 1 I Q f i g u r e s for some formidable characters, i n c l u d i n g C e r 

vantes a n d C o p e r n i c u s , both at 105. H e r dossiers show the reason: 

little or n o t h i n g is k n o w n about their c h i l d h o o d , p r o v i d i n g no data 

for addition to the base figure of 100. C o x established seven levels 

of reliability for h e r figures. T h e seventh, believe it or not, is 

"guess, based on no data." 

As a further a n d obvious test, consider geniuses b o rn into h u m 

ble circumstances, w h e r e tutors a n d scribes di d not a b o u n d to 

e n c o u r a g e a n d then to record d a r i n g feats of precocity. J o h n 

Stuart Mill m a y h a v e learned G r e e k in his cradle, but did Faraday 

or B u n y a n ever get the chance? Poor children are at a d o u b l e dis

a d v a n t a g e ; not only did no o n e b o t h e r to record their early years, 
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but they are also d e m o t e d as a direct result of their poverty. F o r 

C o x , using the favorite ploy of eugenicists, inferred innate parental 

intelligence from their occupations a n d social standing! S h e r a n k e d 

parents on a scale of professions from 1 to 5, a w a r d i n g their chil

d r e n an IQ of 100 for parental rank 3 , a n d a b o n u s (or deficit) of 

10 IQ points for each step above or below. A child w h o did n o t h i n g 

worth n o t i n g for the first seventeen years of his life could still score 

an IQ of 120 by virtue of his parent's wealth or professional stand

ing. 

C o n s i d e r the case of p o o r Massena, N a p o l e o n ' s great general , 

w h o b o t t o m e d o u t at 100 A i IQ and about w h o m , as a child, we 

k n o w n o t h i n g e x c e p t that he served as a cabin boy for t w o l o n g 

v o y a g e s on his uncle's ship. C o x writes (p. 88): 

Nephews of battleship commanders probably rate somewhat above 100 
IQ; but cabin boys who remain cabin boys for two long voyages and of 
whom there is nothing more to report until the age of 17 than their service 
as cabin boys, may average below 100 IQ. 

O t h e r admirable subjects with i m p o v e r i s h e d parents a n d m e a 

g e r records should h a v e suffered the i g n o m i n y of scores below 

100. B u t C o x m a n a g e d to f u d g e a n d temporize, p u s h i n g t h e m all 

a b o v e the triple-digit divide, i f only slightly. C o n s i d e r the unfor

tunate Saint-Cyr, saved only b y r e m o t e kin, a n d g r a n t e d a n A i I Q 

of 105: " T h e father was a tanner after h a v i n g b e e n a b u t c h e r , 

which w o u l d give his son an occupational IQ status of 90 to 100; 

but two distant relatives achieved signal martial h o n o r s , thus indi

cating a h i g h e r strain in the family" (pp. 9 0 - 9 1 ) . J o h n B u n y a n 

faced m o r e familial obstacles than his f a m o u s Pilgrim, but C o x 

m a n a g e d to extract a score of 105 for him: 

Bunyan's father was a brazier or tinker, but a tinker of recognized 
position in the village; and the mother was not of the squalid poor, but of 
people who were "decent and worthy in their ways." This would be suffi
cient evidence for a rating between 90 and 100. But the record goes fur
ther, and we read that notwithstanding their "meanness and 
inconsiderableness," Bunyan's parents put their boy to school to learn 
"both to read and write," which probably indicates that he showed some
thing more than the promise of a future tinker (p. 90). 

Michael F a r a d a y s q u e a k e d by at 105, o v e r c o m i n g the d e m e r i t of 

parental s tanding with snippets about his reliability as an errand 
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boy a n d his q u e s t i o n i n g nature. His elevated A 2 I Q o f 150 only 

records increasing information about his m o r e notable y o u n g m a n 

h o o d . In o n e case, h o w e v e r , C o x couldn't bear to record the 

unpleasant result that h e r m e t h o d s dictated. S h a k e s p e a r e , of h u m 

ble origin a n d u n k n o w n c h i l d h o o d , w o u l d h a v e scored below 100. 

So C o x simply left h i m out, e v e n t h o u g h she included several oth

ers with equally i n a d e q u a t e c h i l d h o o d records. 

A m o n g other curiosities o f scoring that reflect C o x a n d T e r 

man's social prejudices, several precocious youngsters (Clive, Lie-

big, and Swift, in particular) were d o w n g r a d e d for their 

rebelliousness in school, particularly for their unwill ingness to 

study classics. An animus against the p e r f o r m i n g arts is evident in 

the rating of c o m p o s e r s , w h o (as a g r o u p ) rank j u s t a b o v e soldiers 

at the bottom of the final list. C o n s i d e r the following understate

m e n t about M o z a r t (p. 129): "A child w h o learns to play the p i a n o 

at 3 , w h o receives a n d benefits by musical instruction at that age, 

a n d w h o studies a n d executes the most difficult c o u n t e r p o i n t at a g e 

14, is probably a b o v e the a v e r a g e level of his social g r o u p . " 

In the e n d , I suspect that C o x r e c o g n i z e d the shaky basis of h e r 

work, but persisted bravely nonetheless. Correlations b e t w e e n rank 

in e m i n e n c e (length of Cattell's entry) a n d a w a r d e d IQ were dis

a p p o i n t i n g to say the l e a s t — a m e r e 0.25 for e m i n e n c e vs. A 2 I Q , 

with no figure r e c o r d e d at all for e m i n e n c e vs. A i IQ (it is a lower 

0.20 by my calculation). Instead, C o x m a k e s m u c h of the fact that 

her ten most e m i n e n t subjects a v e r a g e 4 — y e s only 4 — A 1 I Q points 

a b o v e her ten least eminent. 

C o x calculated h e r strongest correlation (0.77) between A 2 I Q 

a n d " i n d e x of reliability," a m e a s u r e of available information about 

her subjects. I can i m a g i n e no better d e m o n s t r a t i o n that C o x ' s I Q ' s 

are artifacts of differential a m o u n t s of data, not measures of innate 

ability or e v e n , for that matter, of simple talent. C o x r e c o g n i z e d 

this and, in a final effort, tried to "correct" h e r scores for missing 

information by adjusting poorly d o c u m e n t e d subjects u p w a r d 

toward the g r o u p m e a n s o f 1 3 5 for A i I Q a n d 145 for A 2 I Q . 

T h e s e adjustments boosted a v e r a g e I Q ' s substantially, but led to 

other embarrassments. For u n c o r r e c t e d scores, the most e m i n e n t 

f i f t y a v e r a g e d 142 for A i I Q , while the least e m i n e n t f i f t y scored 

comfortably lower at 133 . With corrections, the first fifty scored 

160, the last f ifty, 165 . Ult imately, only G o e t h e a n d Voltaire scored 
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near the t o p both i n I Q a n d e m i n e n c e . O n e m i g h t p a r a p h r a s e V o l 

taire's f a m o u s q u i p about G o d a n d c o n c l u d e that e v e n t h o u g h 

a d e q u a t e information o n the I Q o f history's e m i n e n t m e n does not 

exist, it was probably inevitable that the A m e r i c a n hereditarians 

would try to invent it. 

Terman on group differences 

T e r m a n ' s empirical work m e a s u r e d w h a t statisticians call the 

" w i t h i n - g r o u p variance" of I Q — t h a t is, the differences in scores 

within single populat ions (all children in a school, for e x a m p l e ) . At 

best, he was able to show that children testing well or poorly at a 

y o u n g a g e generally maintain their o r d e r i n g with respect to other 

children as the populat ion grows u p . T e r m a n ascribed most of 

these differences to variation in biological e n d o w m e n t , without 

m u c h e v i d e n c e b e y o n d an assertion that all r i g h t - m i n d e d p e o p l e 

recognize the d o m i n a t i o n of n u r t u r e by nature. T h i s b r a n d of 

hereditarianism m i g h t offend our present sensibilities with its 

elitism a n d its a c c o m p a n y i n g proposals for institutional care a n d 

forced abstinence from b r e e d i n g , but it does not, by itself, entail 

the m o r e contentious claim for innate differences b e t w e e n g r o u p s . 

T e r m a n m a d e this invalid extrapolation, as virtually all heredi

tarians did a n d still d o . He then c o m p o u n d e d his error by confus

ing the genesis of true pathologies with causes for variation in 

n o r m a l behavior. We know, for e x a m p l e , that the mental retarda

tion associated with Down's s y n d r o m e has its origin in a specific 

genetic defect (an extra c h r o m o s o m e ) . B u t we cannot therefore 

attribute the low I Q of m a n y apparently normal children to an 

innate biology. We m i g h t as well claim that all o v e r w e i g h t p e o p l e 

can't h e l p it because some very obese individuals can trace their 

condition to h o r m o n a l imbalances. T e r m a n ' s data on the stability 

of o r d e r i n g in IQ within g r o u p s of g r o w i n g chi ldren relied largely 

u p o n the persistently low I Q of biologically afflicted individuals, 

despite T e r m a n ' s a t t e m p t to b r i n g all scores u n d e r the umbrel la of 

a normal c u r v e ( 1 9 1 6 , p p . 6 5 - 6 7 ) , a n d thus to suggest that all var

iation has a c o m m o n root in the possession of m o r e or less of a 

single substance. In short, it is invalid to extrapolate from variation 

within a g r o u p to differences between g r o u p s . It is d o u b l y invalid 

to use the innate biology of pathological individuals as a basis for 

ascribing normal variation within a g r o u p to inborn causes. 

At least the IQ hereditarians did not follow their craniological 
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forebears in harsh j u d g m e n t s about w o m e n . Girls di d not score 

below boys in I Q , a n d T e r m a n proclaimed their limited access to 

professions b o t h unjust a n d wasteful of intellectual talent ( 1 9 1 6 , p. 

72; 1 9 1 9 , p . 288). H e noted, a s s u m i n g that I Q should earn its m o n 

etary reward, that w o m e n scoring b e t w e e n 100 a n d 120 general ly 

e a r n e d , as teachers or " h i g h - g r a d e s t e n o g r a p h e r s , " what m e n with 

an IQ of 8 5 received as m o t o r m e n , f iremen, or p o l i c e m e n ( 1 9 1 9 , 

p. 278). 

B u t T e r m a n took the hereditarian line on race and class a n d 

p r o c l a i m e d its validation as a primary aim of his work. In e n d i n g 

his chapter o n the uses o f I Q ( 1 9 1 6 , p p . 1 9 - 2 0 ) , T e r m a n posed 

three questions: 

Is the place of the so-called lower classes in the social and industrial 
scale the result of their inferior native endowment , or is their apparent 
inferiority merely a result of their inferior h o m e and school training? Is 
genius more common among children of the educated classes than a m o n g 
the children of the ignorant and poor? Are the inferior races really infe
rior, or are they merely unfortunate in their lack of opportunity to learn? 

Despite a p o o r correlation of 0.4 between social status a n d I Q , 

T e r m a n ( 1 9 1 7 ) a d v a n c e d f ive major reasons for claiming that 

" e n v i r o n m e n t is m u c h less i m p o r t a n t than is original e n d o w m e n t 

in d e t e r m i n i n g the nature of the traits in question" (p. 9 1 ) . T h e 

f irst three, based on additional correlations, a d d no e v i d e n c e for 

innate causes. T e r m a n calculated: 1) a correlation of 0.55 b e t w e e n 

social status a n d teachers' assessments of intelligence; 2) 0.47 

between social status a n d school work; a n d 3) a lower, but 

unstated,* correlation b e t w e e n " a g e - g r a d e progress" a n d social sta

tus. Since all five p r o p e r t i e s — I Q , social status, teacher's assess

ment, school work, a n d a g e - g r a d e p r o g r e s s — m a y b e r e d u n d a n t 

measures of the same c o m p l e x a n d u n k n o w n causes, the correla

tion between a n y additional pair a d d s little to the basic result of 0.4 

between IQ a n d social status. If the 0.4 correlation offers no evi

dence for innate causes, then the additional correlations do not 

either. 

T h e fourth a r g u m e n t , recognized a s weak b y T e r m a n himself 

*It is annoyingly characteristic of Terman's work that he cites correlations when 
fhey are high and favorable, but does not give the actual figures when they are low 
but still favorable to his hypothesis. This ploy abounds in Cox's study of posthumous 
genius and in Terman's analysis of IQ among professions, both discussed previ-
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( 1 9 1 6 , p. 98), confuses probable p a t h o l o g y with normal variation 

and is therefore irrelevant, as discussed above: f e e b l e - m i n d e d chil

d r e n are occasionally born to rich or to intellectually successful par

ents. 

T h e f i f t h a r g u m e n t reveals the strength o f T e r m a n ' s hereditar

ian convictions a n d his r e m a r k a b l e insensitivity to the influence of 

e n v i r o n m e n t . T e r m a n m e a s u r e d the I Q of twenty children in a 

California o r p h a n a g e . O n l y three were "fully normal," while sev

e n t e e n r a n g e d from 75 to 95. T h e low scores c a n n o t be attributed 

to life without parents, T e r m a n argues, because (p. 99): 

T h e orphanage in question is a reasonably good one and affords an 
environment which is about as stimulating to normal mental development 
as average home life among the middle classes. T h e children live in the 
orphanage and attend an excellent public school in a California village. 

L o w scores must reflect the biology of children c o m m i t t e d to such 

institutions: 

Some of the tests which have been made in such institutions indicate 
that mental subnormality of both high and moderate grades is extremely 
frequent among children who are placed in these homes. Most, though 
admittedly not all of these, are children of inferior social classes (p. 99). 

T e r m a n offers no direct e v i d e n c e about the lives of his twenty chil

d r e n b e y o n d the fact of their institutional placement. He is not 

even certain that they all c a m e from "inferior social classes." Surely, 

the most parsimonious assumption w o u l d relate low IQ scores to 

the o n e incontestable a n d c o m m o n fact about the c h i l d r e n — t h e i r 

life in the o r p h a n a g e itself. 

T e r m a n m o v e d easily f r o m individuals, to social classes, to 

races. Distressed by the frequency of IQ scores between 70 a n d 80, 

h e l a m e n t e d ( 1 9 1 6 , p p . 9 1 - 9 2 ) : 

Among laboring men and servant girls there are thousands like them. 
. . . T h e tests have told the truth. These boys are ineducable beyond the 
merest rudiments of training. No amount of school instruction will ever 
make them intelligent voters or capable citizens. . . . They represent the 
level of intelligence which is very, very common among Spanish-Indian 
and Mexican families of the Southwest and also among negroes. Their 
dullness seems to be racial, or at least inherent in the family stocks from 
which they came. T h e fact that one meets this type with such extraordinary 
frequency among Indians, Mexicans, and negroes suggests quite forcibly 
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that the whole question of racial differences in mental traits will have to be 
taken up anew and by experimental methods. T h e writer predicts that 
when this is done there will be discovered enormously significant racial 
differences in general intelligence, differences which cannot be wiped out 
by any scheme of mental culture. Children of this group should be segre
gated in special classes and be given instruction which is concrete and prac
tical. They cannot master abstractions, but they can often be macfe efficient 
workers, able to look out for themselves. There is no possibility at present 
of convincing society that they should not be allowed to reproduce, 
although from a eugenic point of view they constitute a grave problem 
because of their unusually prolific breeding. 

T e r m a n sensed that his a r g u m e n t s for innateness were weak. 

Yet what did i t matter? Do we n e e d to p r o v e what c o m m o n sense 

proclaims so clearly? 

After all, does not common observation teach us that, in the main, native 
qualities of intellect and character, rather than chance, determine the 
social class to which a family belongs? From what is already known about 
heredity, should we not naturally expect to find the children of well-to-do, 
cultured, and successful parents better endowed than the children who 
have been reared in slums and poverty? An affirmative answer to the 
above question is suggested by nearly all the available scientific evidence 
(1917, p. 99). 

Whose c o m m o n sense? 

Terman recants 

T e r m a n ' s b o o k on the S t a n f o r d - B i n e t revision of 1937 was so 

different from the original v o l u m e of 1 9 1 6 that c o m m o n a u t h o r 

ship seems at f irst improbable. B u t then times h a d c h a n g e d a n d 

intellectual fashions o f j i n g o i s m a n d eugenics h a d b e e n s w a m p e d 

in the morass of a G r e a t Depression. In 1 9 1 6 T e r m a n h a d fixed 

adult mental a g e at sixteen because he couldn't get a r a n d o m s a m 

ple of o lder schoolboys for testing. In 1937 he could e x t e n d his 

scale to a g e e i g h t e e n ; for "the task was facilitated by the e x t r e m e l y 

u n f a v o r a b l e e m p l o y m e n t situation at the t ime the tests were m a d e , 

which o p e r a t e d to r e d u c e considerably the school elimination nor

mally o c c u r r i n g after f o u r t e e n " ( 1 9 3 7 , p. 30). 

T e r m a n did not explicity abjure his previous conclusions, b u t a 

veil of silence d e s c e n d e d u p o n t h e m . N o t a w o r d b e y o n d a few 

statements of caution do we hear a b o u t heredity. Al l potential rea-
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sons for differences b e t w e e n g r o u p s are f r a m e d in e n v i r o n m e n t a l 

terms. T e r m a n presents his old curves for a v e r a g e differences in 

I Q between social classes, but he warns us that m e a n differences 

are too small to p r o v i d e any predictive information for individuals. 

We also do not k n o w h o w to partition the a v e r a g e differences 

b e t w e e n genetic a n d e n v i r o n m e n t a l influences: 

It is hardly necessary to stress the fact that these figures refer to mean 
values only, and that in view of the variability of the IQ within each group 
the respective distributions greatly overlap one another. Nor should it be 
necessary to point out that such data do not, in themselves, offer any con
clusive evidence of the relative contributions of genetic and environmental 
factors in determining the mean differences observed. 

A few p a g e s later, T e r m a n discusses the differences b e t w e e n 

rural a n d u r b a n children, n o t i n g the lower c o u n t r y scores a n d the 

curious f inding that rural IQ d r o p s with a g e after e n t r a n c e to 

school, while I Q for u r b a n children o f semiskilled a n d unskilled 

workers rises. He expresses no f irm o p i n i o n , b u t note that the only 

hypotheses he wishes to test are now e n v i r o n m e n t a l : 

It would require extensive research, carefully planned for the purpose, 
to determine whether the lowered IQ of rural children can be ascribed to 
the relatively poorer educational facilities in rural communities, and 
whether the gain for children from the lower economic strata can be 
attributed to an assumed enrichment of intellectual environment that 
school attendance bestows. 

Autres temps, autres moeurs. 

R. M. Yerkes and the Army Mental Tests: 
IQ comes of age 
Psychology's great leap forward 

Robert M. Y e r k e s , about to turn forty, was a frustrated man in 

1 9 1 5 . H e h a d b e e n o n the faculty o f H a r v a r d University since 

1902. He was a s u p e r b organizer, a n d an e l o q u e n t p r o m o t o r of 

his profession. Y e t p s y c h o l o g y still wallowed in its reputation as 

a "soft" science, if a science at all. S o m e colleges did not acknowl

e d g e its existence; others r a n k e d it a m o n g the humanities and 

placed psychologists in d e p a r t m e n t s of phi losophy. Y e r k e s wished, 

a b o v e all, to establish his profession by p r o v i n g that it could be as 
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rigorous a science as physics. Y e r k e s a n d most of his c o n t e m p o r 

aries e q u a t e d rigor a n d science with n u m b e r s a n d quantification. 

T h e most p r o m i s i n g source o f copious a n d objective n u m b e r s , 

Y e r k e s believed, lay in the e m b r y o n i c field of mental testing. Psy

c h o l o g y w o u l d c o m e of age, a n d g a i n acceptance as a true science 

worthy of financial a n d institutional s u p p o r t , if it could b r i n g the 

question of h u m a n potential u n d e r the umbrel la o f science: 

Most of us are wholly convinced that the future of mankind depends 
in no small measure upon the development of the various biological and 
social sciences. . . . We must . . . strive increasingly for the improvement 
of our methods of mental measurement, for there is no longer ground for 
doubt concerning the practical as well as the theoretical importance of 
studies of human behavior. We must learn to measure skillfully every form 
and aspect of behavior which has psychological and sociological signifi
cance (Yerkes, 1917a, p. 111). 

B u t mental testing suffered from i n a d e q u a t e s u p p o r t a n d its 

own internal contradictions. It was, first of all, practiced extensively 

by poorly trained amateurs whose manifestly absurd results w e r e 

giving the enterprise a bad n a m e . In 1 9 1 5 , at the a n n u a l m e e t i n g 

of the A m e r i c a n Psychological Association in C h i c a g o , a critic 

reported that the m a y o r of C h i c a g o himself h a d tested as a m o r o n 

on o n e version of the Binet scales. Y e r k e s j o i n e d with critics in 

discussions at the m e e t i n g a n d proclaimed: " W e are bui lding up a 

science, but we h a v e not yet devised a m e c h a n i s m which a n y o n e 

can o p e r a t e " (quoted in C h a s e , 1 9 7 7 , p. 242). 

S e c o n d , available scales g a v e m a r k e d l y different results e v e n 

when properly applied. As discussed on p. 166 , half the individuals 

who tested in t h e low, b u t n o r m a l r a n g e on the S t a n f o r d - B i n e t , 

were morons on G o d d a r d ' s version of the Binet scale. Finally, sup

port had b e e n too i n a d e q u a t e , a n d coordination too sporadic, to 

build up a pool of data sufficiently copious a n d u n i f o r m to c o m p e l 

belief (Yerkes, 1 9 1 7 b ) . 

Wars always g e n e r a t e their retinue of c a m p followers with 

ulterior motives. M a n y are simply scoundrels a n d profiteers, but a 

few are spurred by h i g h e r ideals. As mobilization for W o r l d W a r I 

approached, Y e r k e s g o t o n e of those "big ideas" that p r o p e l the 

history of science: c o u l d psychologists possibly p e r s u a d e the a r m y 

to test all its recruits? If so, the philosopher's stone of p s y c h o l o g y 
m i g h t b e constructed: the copious, useful, a n d u n i f o r m b o d y o f 
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n u m b e r s that w o u l d fuel a transition from d u b i o u s art to respected 

science. Y e r k e s proselytized within his profession a n d within gov

e r n m e n t circles, a n d he w o n his point. As C o l o n e l Y e r k e s , he p r e 

sided over the administration of mental tests to 1 .75 million 

recruits d u r i n g W o r l d W a r I . A f t e r w a r d , h e p r o c l a i m e d that m e n 

tal testing " h e l p e d to win the war." " A t the same time," he a d d e d , 

"it has incidentally established itself a m o n g the other sciences a n d 

d e m o n s t r a t e d its right to serious consideration in h u m a n e n g i n e e r 

ing" (quoted in Kevles, 1968, p. 581) . 

Y e r k e s b r o u g h t t o g e t h e r all the major hereditarians of A m e r i 

can psychometrics to write the a r m y mental tests. F r o m M a y to July 

1 9 1 7 h e w o r k e d with T e r m a n , G o d d a r d , a n d other colleagues a t 

G o d d a r d ' s T r a i n i n g School i n V i n e l a n d , N e w Jersey. 

T h e i r s c h e m e i n c l u d e d three types of tests. Literate recruits 

would be given a written e x a m i n a t i o n , called the A r m y A l p h a . Illit

erates a n d m e n w h o h a d failed A l p h a w o u l d be given a pictorial 

test, called the A r m y Beta. Failures in Beta w o u l d be recalled for 

an individual e x a m i n a t i o n , usually some version of the Binet scales. 

A r m y psychologists w o u l d then g r a d e each m a n from A to E (with 

plusses a n d minuses) a n d offer suggestions for p r o p e r military 

placement. Y e r k e s s u g g e s t e d that recruits with a score of C— 

should be m a r k e d as "low average i n t e l l i g e n c e — o r d i n a r y private." 

M e n of g r a d e D are "rarely suited for tasks requiring special skill, 

f o r e t h o u g h t , resourcefulness or sustained alertness." D a n d E m e n 

could not be e x p e c t e d "to read a n d u n d e r s t a n d written directions." 

I do n o t think that the a r m y ever m a d e m u c h use of the tests. 

O n e can well i m a g i n e h o w professional officers felt a b o u t smart-

assed y o u n g psychologists w h o arrived without invitation, often 

a s s u m e d an officer's rank without u n d e r g o i n g basic training, c o m 

m a n d e e r e d a b u i l d i n g to give the tests (if they could), saw each 

recruit for an h o u r in a large g r o u p , a n d then p r o c e e d e d to u s u r p 

an officer's traditional role in j u d g i n g the worthiness of m e n for 

various military tasks. Yerkes's corps e n c o u n t e r e d hosdlity in some 

c a m p s ; in others, they suffered a penalty in m a n y ways m o r e pain

ful: they were treated politely, g iven a p p r o p r i a t e facilities, a n d 

then i g n o r e d . * S o m e a r m y officials b e c a m e suspicious of Yerkes's 

•Yerkes continued to complain throughout his career that military psychology had 
not achieved its due respect, despite its accomplishments in World War I. During 
World War II the aging Yerkes was still grousing and arguing that the Nazis were 
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intent a n d l a u n c h e d three i n d e p e n d e n t investigations of the testing 

p r o g r a m . O n e c o n c l u d e d that i t should be controlled so that " n o 

theorist m a y . . . ride it as a h o b b y for the p u r p o s e of obtaining 

data for research work a n d the future benefit of the h u m a n race" 

(quoted in Kevles, 1968, p. 5 7 7 ) . 

Still, the tests did h a v e a strong impact in some areas, particu

larly in screening m e n for officer training. At the start of the war, 

the a r m y a n d national g u a r d maintained nine thousand officers. 

By the e n d , two h u n d r e d thousand officers presided, a n d two-

thirds of t h e m h a d started their careers in training c a m p s w h e r e 

the tests were applied. In s o m e c a m p s , no m a n scoring below C 

could be c o n s i d e r e d for officer training. 

B u t the major impact of Yerkes's tests did not fall u p o n the 

army. Y e r k e s m a y not h a v e b r o u g h t the a r m y its victory, but he 

certainly w o n his battle. He n o w h a d u n i f o r m data on 1 .75 million 

m e n , a n d h e h a d devised, i n the A l p h a a n d Beta e x a m s , t h e f i r s t 

m a s s - p r o d u c e d written tests of intelligence. Inquiries flooded in 

from schools a n d businesses. In his massive m o n o g r a p h (Yerkes, 

1921) on Psychological Examining in the United States Army, Y e r k e s 

buried a statement of great social significance in an aside on p a g e 

96. He s p o k e of " the steady stream of requests f r o m c o m m e r c i a l 

concerns, educational institutions, a n d individuals for the use of 

a r m y m e t h o d s of psychological e x a m i n i n g or for the adaptation of 

such m e t h o d s to special needs." Binet's p u r p o s e c o u l d n o w be cir

c u m v e n t e d because a t e c h n o l o g y h a d b e e n d e v e l o p e d for testing 

all pupils. T e s t s c o u l d now rank a n d stream e v e r y b o d y ; the era of 

mass testing h a d b e g u n . 

Results of the army tests 

T h e p r i m a r y impact of the tests arose not from the army's lack

adaisical use of scores for individuals, but from general p r o p a 

g a n d a that a c c o m p a n i e d Yerkes's report of the s u m m a r y statistics 

(Yerkes, 1 9 2 1 , p p . 5 5 3 - 8 7 5 ) . E. G. B o r i n g , later a f a m o u s psychol-

upstaging America in their proper use and encouragement of mental testing for 
military personnel. "Germany has a long lead in the development of military psy
chology. . . . The Nazis have achieved something that is entirely without parallel in 
military history. . . . What has happened in Germany is the logical sequel to the 
psychological and personnel services in our own Army during 1917-1918" (Yerkes, 
•94 1 . p- 209). 
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ogist himself but then Yerkes's l ieutenant (and the army's captain), 

selected o n e h u n d r e d sixty thousand cases from the f i les a n d pro

d u c e d data that reverberated t h r o u g h the 1920s with a h a r d here

ditarian ring. T h e task was a formidable one. T h e sample, which 

B o r i n g culled himself with the aid of only o n e assistant, was very 

large; m o r e o v e r , the scales of three different tests ( A l p h a , Beta, 

a n d individual) h a d to be c o n v e r t e d to a c o m m o n standard so that 

racial a n d national averages c o u l d be constructed f r o m samples of 

m e n w h o h a d taken the tests in different proportions (few blacks 

took A l p h a , for e x a m p l e ) . 

F r o m Boring's ocean of n u m b e r s , three "facts" rose to the top 

a n d c o n t i n u e d to influence social policy in A m e r i c a l o n g after their 

source in the tests h a d b e e n forgotten. 

1. T h e a v e r a g e mental a g e o f white A m e r i c a n adults stood just 

a b o v e the e d g e of moronity at a shocking a n d m e a g e r thirteen. 

T e r m a n h a d previously set the standard a t sixteen. T h e n e w f i g u r e 

b e c a m e a rallying point for eugenicists w h o predicted d o o m and 

l a m e n t e d o u r decl ining intelligence, caused by the unconstrained 

b r e e d i n g o f the p o o r a n d f e e b l e - m i n d e d , the spread o f N e g r o 

blood t h r o u g h miscegenation, a n d the s w a m p i n g of an intelligent 

native stock by the i m m i g r a t i n g d r e g s of s o u t h e r n a n d eastern 

E u r o p e . Y e r k e s * wrote: 

It is customary to say that the mental age of the average adult is about 
16 years. This figure is based, however, upon examinations of only 62 

persons; 32 of them high-school pupils from 16-20 years of age, and 30 

of them "business men of moderate success and of very limited educational 
advantages." T h e group is too small to give very reliable results and is 
furthermore probably not typical. . . . It appears that the intelligence of 
the principal sample of the white draft, when transmuted from Alpha and 
Beta exams into terms of mental age, is about 13 years (13.08) (1921, p. 
785)-

Y e t , even as he wrote, Y e r k e s b e g a n to sense the logical absurdity 

of such a statement. An a v e r a g e is what it is; it cannot lie three 

years below what i t should be. So Y e r k e s t h o u g h t again a n d a d d e d : 

We can hardly say, however, with assurance that these recruits are 
three years mental age below the average. Indeed, it might be argued on 

*I doubt that Yerkes wrote all parts of the massive 1921 monograph himself. But 
he is listed as the only author of this official report, and I shall continue to attribute 
its statements to him, both as shorthand and for want of other information. 
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extrinsic grounds that the draft itself is more representative of the average 
intelligence of the country than is a group of high-school students and 
business men (1921, p. 785). 

If 13.08 is the white a v e r a g e , a n d e v e r y o n e f r o m mental a g e 8 

t h r o u g h 12 is a m o r o n , then we are a nation of nearly half -morons. 

Y e r k e s c o n c l u d e d ( 1 9 2 1 , p . 7 9 1 ) : "It w o u l d be totally impossible to 

e x c l u d e all m o r o n s as that term is at present defined, for there are 

u n d e r 13 years 37 p e r c e n t of whites a n d 89 p e r c e n t of n e g r o e s . " 

2. E u r o p e a n immigrants can be g r a d e d by their country of ori

gin. T h e a v e r a g e m a n o f m a n y nations i s a m o r o n . T h e d a r k e r 

peoples of s o u t h e r n E u r o p e a n d the Slavs of eastern E u r o p e are 

less intelligent than the fair peoples of western a n d n o r t h e r n 

E u r o p e . N o r d i c s u p r e m a c y is not a j ingoistic prejudice. T h e aver

a g e Russian has a mental a g e of 1 1 . 3 4 ; the Italian, 1 1 . 0 1 ; the Pole, 

10.74. T h e Polish j o k e attained the same legitimacy as the m o r o n 

j o k e — i n d e e d , they described the same animal. 

3. T h e N e g r o lies at the b o t t o m of the scale with an a v e r a g e 

mental a g e of 10 .41 . S o m e c a m p s tried to carry the analysis a bit 

further, a n d in obvious racist directions. At C a m p L e e , blacks w e r e 

divided into three g r o u p s based u p o n intensity of color; the l ighter 

g r o u p s scored h i g h e r (p. 5 3 1 ) . Y e r k e s r e p o r t e d that the opinions 

of officers m a t c h e d his n u m b e r s (p. 742); 

All officers without exception agree that the negro lacks initiative, dis
plays little or no leadership, and cannot accept responsibility. Some point 
out that these defects are greater in the southern negro. All officers seem 
further to agree that the negro is a cheerful, willing soldier, naturally sub
servient. T h e s e qualities make for immediate obedience, although not nec
essarily for good discipline, since petty thieving and venereal disease are 
commoner than with white troops. 

A l o n g the way, Y e r k e s a n d c o m p a n y tested several other social 

prejudices. S o m e fared poorly, particularly the p o p u l a r eugenical 

notion that most offenders are f e e b l e - m i n d e d . A m o n g conscien

tious objectors for polidcal reasons, 59 percent received a g r a d e of 

A. E v e n o u t r i g h t disloyals scored a b o v e the a v e r a g e (p. 803). B u t 

other results b u o y e d their prejudices. As c a m p followers t h e m 

selves, Yerkes's corps d e c i d e d to test a m o r e traditional category of 

colleagues: the local prostitutes. T h e y f o u n d that 53 p e r c e n t (44 

percent of whites a n d 68 p e r c e n t of blacks) r a n k e d at a g e ten or 
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below on the G o d d a r d version of the Binet scales. ( T h e y acknow

l e d g e that the G o d d a r d scales r a n k e d p e o p l e well below their scores 

on other versions of the Binet tests.) Y e r k e s c o n c l u d e d (p. 8 0 8 ) : 

T h e results of Army examining of prostitutes corroborate the conclu
sion, attained by civilian examinations of prostitutes in various parts of the 
country, that from 30 to 60 percent of prostitutes are deficient and are for 
the most part high-grade morons; and that 15 to 25 percent of all prosti
tutes are so low-grade mentally that it is wise (as well as possible under the 
existing laws in most states) permanently to segregate them in institutions 
for the feeble-minded. 

O n e must be thankful for small bits of h u m o r to l ighten the read

ing o f a n e i g h t - h u n d r e d - p a g e statistical m o n o g r a p h . T h e t h o u g h t 

of a r m y personnel r o u n d i n g up the local prostitutes a n d sitting 

t h e m d o w n to take the Binet tests a m u s e d me no e n d , a n d must 

h a v e b e m u s e d the ladies even more. 

As p u r e n u m b e r s , these data carried no inherent social mes

sage. T h e y m i g h t h a v e been used t o p r o m o t e equality o f o p p o r t u 

nity a n d to u n d e r s c o r e the disadvantages i m p o s e d u p o n so m a n y 

A m e r i c a n s . Y e r k e s m i g h t have a r g u e d that an a v e r a g e mental a g e 

of thirteen reflected the fact that relatively few recruits h a d the 

o p p o r t u n i t y to f inish or e v e n to attend high school. He m i g h t have 

attributed the low a v e r a g e of some national g r o u p s to the fact that 

most recruits from these countries were recent immigrants w h o did 

not speak English a n d were unfamiliar with A m e r i c a n culture. He 

m i g h t h a v e r e c o g n i z e d the link between low N e g r o scores and the 

history of slavery a n d racism. 

B u t scarcely a w o r d do we read t h r o u g h eight h u n d r e d pages 

of any role for e n v i r o n m e n t a l influence. T h e tests h a d b e e n written 

by a c o m m i t t e e that included all the leading A m e r i c a n hereditar

ians discussed in this chapter. T h e y h a d b e e n constructed to mea

sure innate intelligence, a n d they did so by definition. T h e 

circularity of a r g u m e n t could not be b r o k e n . All the major f indings 

received hereditarian interpretations, often by near miracles of 

special p l e a d i n g to a r g u e past a patent e n v i r o n m e n t a l influence. A 

circular issued from the School of Military Psychology at C a m p 

G r e e n l e a f p r o c l a i m e d (do p a r d o n its questionable g r a m m a r ) : 

" T h e s e tests do not m e a s u r e occupational f i tness nor educational 

attainment; they m e a s u r e intellectual ability. T h i s latter has been 
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s h o w n to be i m p o r t a n t in estimating military value" (p. 424) . A n d 

the boss himself a r g u e d (Yerkes, q u o t e d in C h a s e , 1 9 7 7 , p. 249): 

Examinations Alpha and Beta are so constructed and administered as 
to minimize the handicap of men who because of foreign birth or lack of 
education are little skilled in the use of English. These group examinations 
were originally intended, and are now definitely known, to measure native 
intellectual ability. They are to some extent influenced by-educational 
acquirement, but in the main the soldier's inborn intelligence and not the 
accidents of environment determines his mental rating or grade in the 
army. 

A critique of the Army Mental Tests 

T H E C O N T E N T O F T H E TESTS 

T h e A l p h a test included eight parts, the Beta seven; each took 

less than an h o u r a n d could be given to large g r o u p s . Most of the 

A l p h a parts p r e s e n t e d items that h a v e b e c o m e familiar to g e n e r a 

tions of test-takers e v e r since: analogies, fi l l ing in the next n u m b e r 

in a sequence, u n s c r a m b l i n g sentences, a n d so forth. T h i s similarity 

is no accident; the A r m y A l p h a was the g r a n d d a d d y , literally as 

well as figuratively, of all written mental tests. O n e of Yerkes's dis

ciples, C. C. B r i g h a m , later b e c a m e secretary of the C o l l e g e 

Entrance E x a m i n a t i o n B o a r d a n d d e v e l o p e d the Scholastic A p t i 

tude T e s t on a r m y models . If p e o p l e get a peculiar feeling of deja-

vu in p e r u s i n g Yerkes's m o n o g r a p h , I suggest that they think back 

to their o w n C o l l e g e B o a r d s , with all its a t t e n d a n t anxiety. 

T h e s e familiar parts are not especially subject to charges of cul

tural bias, at least no m o r e so than their m o d e r n descendants. In a 

general way, of course, they test literacy, a n d literacy records e d u 

cation m o r e than inherited intelligence. M o r e o v e r , a schoolmas

ter's claim that he tests chi ldren of the same a g e a n d school 

experience, a n d therefore m a y b e r e c o r d i n g s o m e internal biology, 

didn't apply to the a r m y r e c r u i t s — f o r they varied greatly in access 

to education a n d r e c o r d e d different a m o u n t s of schooling in their 

scores. A few of the items are a m u s i n g in the light of Yerkes's asser

tion that the tests " m e a s u r e native intellectual ability." C o n s i d e r the 

A l p h a analogy: " W a s h i n g t o n is to A d a m s as first is to. . . ." 

But o n e part of each test is simply ludicrous in the light of 

Yerkes's analysis. H o w could Y e r k e s a n d c o m p a n y attribute the low 
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scores of recent immigrants to innate stupidity w h e n their m u l u -

ple-choice test consisted entirely of questions like: 

Crisco is a: patent medicine, disinfectant, toothpaste, food product 
T h e number of a Kaffir's legs is: 2, 4, 6, 8 
Christy Mathewson is famous as a: writer, artist, baseball player, come

dian 

I g o t the last one, but my intelligent brother, w h o , to my distress, 

g r e w up in N e w Y o r k utterly oblivious to the heroics of three great 

baseball teams then resident, did not. 

Y e r k e s m i g h t h a v e r e s p o n d e d that recent i m m i g r a n t s generally 

took Beta rather than A l p h a , but Beta contains a pictorial version 

of the s a m e t h e m e . In this complete-a-picture test, early items 

m i g h t be d e f e n d e d as sufficiently universal: a d d i n g a m o u t h to a 

face or an ear to a rabbit. B u t later items required a rivet in a 

p o c k e t knife, a filament in a light bulb, a horn on a p h o n o g r a p h , a 

net on a tennis court, a n d a ball in a bowler's h a n d (marked w r o n g , 

Y e r k e s e x p l a i n e d , i f an e x a m i n e e d r e w the ball in the alley, for y o u 

c a n tell f r o m the bowler's posture that he has not yet released the 

ball). Franz Boas, an early critic, told the tale of a Sicilian recruit 

w h o a d d e d a crucifix w h e r e it always a p p e a r e d in his native land to 

a h o u s e without a c h i m n e y . He was m a r k e d w r o n g . 

T h e tests w e r e strictly t imed, for the n e x t fifty were waiting by 

the door. Recruits w e r e not e x p e c t e d to finish each part; this was 

e x p l a i n e d to the A l p h a m e n , but not to Beta p e o p l e . Y e r k e s w o n 

d e r e d w h y so m a n y recruits scored flat zero on so m a n y of the parts 

(the most telling p r o o f of the tests' worthlessness—see p p . 2 4 4 -

247). H o w m a n y o f us, i f nervous, u n c o m f o r t a b l e , a n d c r o w d e d 

(and e v e n if not), w o u l d h a v e u n d e r s t o o d e n o u g h to write a n y t h i n g 

at all in the ten seconds allotted for c o m p l e t i n g the following c o m 

m a n d s , each given but once in A l p h a , Part 1? 

Attention! Look at 4. When I say "go" make a figure 1 in the space 
which is in the circle but not in the triangle or square, and also make a 
figure 2 in the space which is in the triangle and circle, but not in the 
square. Go. 

Attention! Look at 6. When I say "go" put in the second circle the right 
answer to the question: "How many months has a year?" In the third circle 
do nothing, but in the fourth circle put any number that is a wrong answer 
to the question that you have just answered correctly. Go. 
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INADEQUATE CONDITIONS 

Yerkes's protocol was rigorous a n d trying e n o u g h . His e x a m 

iners had to process m e n rapidly a n d g r a d e the e x a m s i m m e d i 

ately, so that failures c o u l d be recalled for a different test. W h e n 

faced with the a d d e d b u r d e n of thinly veiled hostility from the 

brass at several c a m p s , Yerkes's testers w e r e rarely able to carry out 

m o r e than a caricature of their o w n stated p r o c e d u r e . T h e y contin

ually c o m p r o m i s e d , backtracked, a n d altered in the face of neces

sity. P r o c e d u r e s varied so m u c h f r o m c a m p to c a m p that results 

could scarcely b e collated a n d c o m p a r e d . T h e w h o l e effort, 

t h r o u g h no fault of Yerkes's b e y o n d impracticality a n d o v e r a m b i -

tion, b e c a m e s o m e t h i n g of a shambles, if not a disgrace. T h e details 

are all in Yerkes's m o n o g r a p h , but hardly a n y o n e e v e r read it. T h e 

s u m m a r y statisdcs b e c a m e an i m p o r t a n t social w e a p o n for racists 

and eugenicists; their rotten core lay e x p o s e d in the m o n o g r a p h , 

but w h o looks within w h e n the surface shines with such a congenial 

message. 

T h e a r m y m a n d a t e d that special buildings b e supplied o r e v e n 

constructed for Yerkes's examinations, b u t a different reality p r e 

vailed ( 1 9 2 1 , p . 6 1 ) . T h e e x a m i n e r s h a d t o take w h a t they could 

get, often r o o m s in c r a m p e d barracks with no furnishings at all, 

and i n a d e q u a t e acoustics, i l lumination, a n d lines of sight. T h e 

chief tester at o n e c a m p c o m p l a i n e d (p. 106): "Part of this inaccu

racy I believe to be d u e to the fact that the r o o m in which the 

examination is held is filled too full of m e n . As a result, the m e n 

w h o are sitting in the rear of the r o o m are u n a b l e to hear clearly 

and t h o r o u g h l y e n o u g h to u n d e r s t a n d the instructions." 

T e n s i o n s rose b e t w e e n Yerkes's testers and r e g u l a r officers. 

T h e chief tester o f C a m p C u s t e r c o m p l a i n e d (p. 1 1 1 ) : " T h e i g n o 

rance of the subject on the part of the a v e r a g e officer is equalled 

only by his indifference to it." Y e r k e s u r g e d restraint a n d a c c o m 

modation (p. 155) : 

T h e examiner should strive especially to take the military point of view. 
Unwarranted claims concerning the accuracy of the results should be 
avoided. In general, straightforward commonsense statements will be 
found more convincing than technical descriptions, statistical exhibits, or 
academic arguments. 
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A s friction a n d d o u b t m o u n t e d , the secretary o f war polled c o m 

m a n d i n g officers of all c a m p s to ask their o p i n i o n of Yerkes's tests. 

H e received o n e h u n d r e d replies, nearly all negative. T h e y were, 

Y e r k e s admitted (p. 43), "with a few e x c e p t i o n s , u n f a v o r a b l e to 

psychological work, a n d h a v e led to the conclusion on the part of 

various officers of the G e n e r a l Staff that this work has little, if any, 

value to the a r m y a n d should be discontinued." Y e r k e s f o u g h t back 

a n d w o n a standoff (but not all the p r o m o t i o n s , commissions, a n d 

hirings he h a d b e e n promised); his work p r o c e e d e d u n d e r a c loud 

o f suspicion. 

M i n o r frustrations n e v e r abated. C a m p Jackson ran o u t o f 

forms a n d h a d to improvise on blank p a p e r (p. 78). B u t a major 

a n d persistent difficulty d o g g e d the entire enterprise a n d f i nal l y , 

as I shall d e m o n s t r a t e , d e p r i v e d the s u m m a r y statistics of any 

m e a n i n g . Recruits h a d to be allocated to their a p p r o p r i a t e test. 

M e n illiterate in English, either by lack of schooling or foreign 

birth, should h a v e taken e x a m i n a t i o n Beta, either by direct assign

m e n t , or indirectly u p o n failing A l p h a . Yerkes's corps tried heroi

cally to fulfill this p r o c e d u r e . In at least three c a m p s , they m a r k e d 

identification tags or even painted letters directly on the bodies of 

m e n w h o f a i l e d — a ready identification g u i d e for further assess

m e n t (p. 73, p. 76): "A list of D m e n was sent within six h o u r s after 

the g r o u p e x a m i n a t i o n to the clerk at the m u s t e r i n g office. As the 

m e n a p p e a r e d , this clerk m a r k e d on the b o d y of each D m a n a 

letter P" (indicating that the psychiatrist should e x a m i n e t h e m fur

ther). 

B u t standards for the division b e t w e e n A l p h a a n d Beta varied 

substantially from c a m p to c a m p . A survey across c a m p s revealed 

that the m i n i m u m score on an early version of A l p h a varied from 

20 to 100 for a s s i g n m e n t to further testing (p. 476). Y e r k e s admit

ted (p. 354): 

This lack of a uniform process of segregation is certainly unfortunate. 
On account of the variable facilities for examining and the variable quality 
of the groups examined however, it appeared entirely impossible to estab
lish a standard uniform for all camps. 

C. C. B r i g h a m , Yerkes's most zealous votary, even c o m p l a i n e d 

( 1 9 2 1 ) : 
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T h e method of selecting men for Beta varied from camp to camp, and 
sometimes from week to week in the same camp. There was no established 
criterion of literacy, and no uniform method of selecting illiterates. 

T h e p r o b l e m cut far d e e p e r than simple inconsistency a m o n g 

c a m p s . T h e persistent logistical difficulties i m p o s e d a systematic 

bias that substantially lowered the m e a n scores of blacks a n d i m m i 

grants. For two major reasons, m a n y m e n took only A l p h a a n d 

scored either zero or n e x t to n o t h i n g , not because they were 

innately d u m b , but because they were illiterate a n d should h a v e 

taken Beta by Yerkes's own protocol. First, recruits a n d draftees 

h a d , on a v e r a g e , spent fewer years in school than Y e r k e s h a d antic

ipated. Lines for Beta b e g a n to l e n g t h e n a n d the entire operation 

t h r e a t e n e d to c log at this bottleneck. At m a n y c a m p s , unqualified 

m e n were sent in droves to A l p h a by artificial lowering of stan

dards. S c h o o l i n g to the third g r a d e sufficed for A l p h a in o n e c a m p ; 

in another, a n y o n e w h o said he could read, at w h a t e v e r level, took 

A l p h a . T h e chief tester a t C a m p D i x r e p o r t e d (p. 72): " T o avoid 

excessively large Beta g r o u p s , standards for admission to e x a m i 

nation A l p h a w e r e set low." 

S e c o n d , a n d m o r e important , the press of time a n d the hostility 

of regular officers often p r e c l u d e d a Beta retest for m e n w h o h a d 

incorrectly taken A l p h a . Y e r k e s admitted (p. 4 7 2 ) : "It was never 

successfully s h o w n , h o w e v e r , that the c o n t i n u e d recalls . . . w e r e so 

essential that repeated interference with c o m p a n y m a n e u v e r s 

should be p e r m i t t e d . " As the pace b e c a m e m o r e frantic, the p r o b 

lem w o r s e n e d . T h e chief tester a t C a m p D i x c o m p l a i n e d (pp. 7 2 -

73): "In J u n e it was f o u n d impossible to recall a t h o u s a n d m e n 

listed for individual e x a m i n a t i o n . In J u l y A l p h a failures a m o n g 

negroes w e r e not recalled." T h e stated protocol scarcely a p p l i e d to 

blacks w h o , as usual, were treated with less c o n c e r n a n d m o r e c o n 

tempt by e v e r y o n e . Failure on Beta, for e x a m p l e , should h a v e led 

t o a n individual e x a m i n a t i o n . H a l f the black recruits scored D - o n 

Beta, but only one-fifth of these w e r e recalled a n d four-fifths 

received no further e x a m i n a t i o n (p. 708). Y e t we k n o w that scores 

for blacks i m p r o v e d substantially w h e n the protocol was followed. 

At one c a m p (p. 736) , only 14.1 p e r c e n t of m e n w h o h a d scored 

D - o n A l p h a failed t o gain a h i g h e r g r a d e o n Beta. 

T h e effects of this systematic bias are evident in o n e of Boring's 
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e x p e r i m e n t s with the s u m m a r y statistics. He culled 4,893 cases of 

m e n w h o h a d taken both A l p h a a n d Beta. C o n v e r d n g their scores 

to the c o m m o n scale, he calculated an a v e r a g e mental a g e of 1 0 . 7 7 5 

for A l p h a , a n d a Beta m e a n of 1 2 . 1 5 8 (p. 655) . He used only the 

Beta scores in his summaries; Yerkes p r o c e d u r e w o r k e d . B u t what 

of the myriads w h o should have taken Beta, but only received 

A l p h a a n d scored abysmally as a r e s u l t — p r i m a r i l y poorly e d u c a t e d 

blacks a n d immigrants with an imperfect c o m m a n d of E n g l i s h — 

the very g r o u p s whose low scores caused such a hereditarian stir 

later on? 

DUBIOUS AND PERVERSE PROCEEDINGS: A PERSONAL TESTIMONY 

A c a d e m i c i a n s often forget h o w poorly or incompletely the writ

ten record, their p r i m a r y source, may represent e x p e r i e n c e . S o m e 

things h a v e to be seen, t o u c h e d , a n d tasted. W h a t was it like to be 

an illiterate black or foreign recruit, anxious a n d b e f u d d l e d at the 

novel e x p e r i e n c e of taking an e x a m i n a t i o n , n e v e r told w h y , or what 

w o u l d be m a d e of the results: expulsion, the front lines? In 1968 

(quoted in Kevles), an e x a m i n e r recalled his administration of 

Beta: "It was t o u c h i n g to see the intense e f f o r t . . . p u t into answer

i n g the questions, often by m e n w h o never before h a d held a pencil 

in their h a n d s . " Y e r k e s h a d o v e r l o o k e d , or consciously bypassed, 

s o m e t h i n g o f i m p o r t a n c e . T h e Beta e x a m i n a t i o n contained only 

pictures, n u m b e r s , a n d symbols. B u t it still required pencil work 

a n d , on three of its seven parts, a k n o w l e d g e of n u m b e r s a n d h o w 

to write t h e m . 

Yerkes's m o n o g r a p h is so t h o r o u g h that his p r o c e d u r e for giv

ing the two examinations can be reconstructed d o w n to the chor

e o g r a p h y of m o t i o n for all examiners a n d orderlies. He provides 

facsimiles in full size for the examinations themselves, a n d for all 

e x p l a n a t o r y material used b y examiners. T h e standardized words 

a n d gestures of e x a m i n e r s are r e p r o d u c e d in full. Since I wanted 

to k n o w in as c o m p l e t e a way as possible what it felt like to give a n d 

take the test, I administered e x a m i n a t i o n Beta (for illiterates) to a 

g r o u p of fifty-three H a r v a r d u n d e r g r a d u a t e s in my course on 

biology as a social w e a p o n . I tried to follow Yerkes's protocol scru

pulously in all its details. I feel that I reconstructed the original 

situation accurately, with o n e i m p o r t a n t exception: my students 

k n e w what they w e r e d o i n g , didn't h a v e to p r o v i d e their names on 
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jjig at stake. ( O n e f r iend later s u g g e s t e d 
the f o r m , and h a d no^ed n a m e s — a n d posted r e s u l t s — a s j u s t a 
that I s h o u l d h a v e re<f gat ing the anxiety of the original .) 
small c o n t r i b u t i o n to si^ that internal contradict ions a n d a pr ior i 

I k n e w b e f o r e I staf1 ^lidated the h e r e d i t a r i a n conclusions that 
p r e j u d i c e t h o r o u g h l y $ the results. B o r i n g h i m s e l f cal led these 
Y e r k e s h a d d r a w n FRVY' late in his c a r e e r (in a 1962 interview, 
conclus ions "prepostef" But I had not u n d e r s t o o d h o w the D r a -
q u o t e d in Kevles , lgfj^fig m a d e such a t h o r o u g h m o c k e r y of the 
conian condit ions of t f 'Jhave been in a f r a m e of m i n d to r e c o r d 
claim that recruits connate abilities. In short , most of the m e n 
a n y t h i n g a b o u t their \a utterly c o n f u s e d or scared shitless. 
m u s t h a v e e n d e d up ei'^ered into a r o o m a n d seated b e f o r e an 

T h e recruits w e r e "jfX standing a t o p a p l a t f o r m , a n d several 
e x a m i n e r a n d demons '^xaminers w e r e instructed to adminis ter 
order l ies at f loor leve' ,nner" since " the subjects w h o take this 
the test " in a genia l ^ulk and refuse to w o r k " (p. 163). Recrui ts 

e x a m i n a t i o n sometime*',t the examinat ion or its p u r p o s e s . T h e 
w e r e told n o t h i n g at/jere are some p a p e r s . Y o u m u s t n o t o p e n 
e x a m i n e r s imply said: ' \intil you are told to ." T h e m e n t h e n f i l l ed 
t h e m or t u r n t h e m ovdeducation (with h e l p f o r those too illiterate 
in their n a m e s , a g e , an^perfunctory pre l iminar ies , the e x a m i n e r 

to do so). A f t e r thes* 
p l u n g e d r i g h t in: , 

m (pointing to demonstrator). He (pointing to 
Attention. Watch this ^ to do here (tapping blackboard with pointer) 

demonstrator again) is g ^ e n t members of the group) are to do on your 
what you (pointing to dif^its to several papers mat lie before men in the 
papers (here examiner o°\ it next to the blackboard, returns the paper, 
group, picks up one , h o n the blackboard in succession, then to the men 
points to demonstrator a^uestions. Wait till I say "Go ahead!" (p. 163). 
and their papers). Ask T\0 . . . . . . . . 

.ha men were virtual ly i n u n d a t e d with 
By c o m p a r i s o n , A'v the Alpha e x a m i n e r said: 

i n f o r m a t i o n (p. 1 5 7 ) , {0S 

I of this examination is to see how well you can 
Attention! T h e purp0*v out what you are told to do. We are not look-

remember, think, and ca^jm is to help find out what you are best fitted to 
ing for crazy people. T h e \c y o u m ^ e ' n m i s examination will b e put o n 
d o i n the Army. T h e gr3 d will a ' s o 8 ° t o v o u r company commander, 
your qualification card / t o l d to do will be very easy. Some you may find 
Some of the things you a<^ 

file:///intil
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hard. You are not expected to make a perfect grade , but do the very best 
you can. . . . Listen closely. Ask no questions. 

T h e e x t r e m e limits i m p o s e d u p o n the B e t a e x a m i n e r ' s v o c a b u 

lary did not only reflect Yerkes's p o o r o p i n i o n of w h a t Beta recruits 

m i g h t u n d e r s t a n d by virtue of their stupidity. M a n y Beta e x a m i 

nees were recent immigrants w h o did n o t s p e a k English, and 

instruction h a d to be as pictorial a n d g e s t u r a l as possible. Y e r k e s 

advised (p. 163): " O n e c a m p has h a d g r e a t success with a 'window 

seller' as demonstrator. Actors should a l s o be c o n s i d e r e d for the 

work." O n e particularly important bit o f i n f o r m a t i o n was not 

transmitted: e x a m i n e e s w e r e not told that it was virtually imposs

ible to finish at least three of the tests, a n d that they w e r e not 

e x p e c t e d to do so. 

A t o p the platform, the d e m o n s t r a t o r s t o o d in front of a black

b o a r d roll c o v e r e d by a curtain; the e x a m i n e r stood at his side. 

B e f o r e each of the seven tests, the curtain was raised to e x p o s e a 

s a m p l e p r o b l e m (all r e p r o d u c e d in F i g u r e 5 . 4 ) , a n d e x a m i n e r a n d 

d e m o n s t r a t o r e n g a g e d in a bit of p a n t o m i m e to illustrate p r o p e r 

p r o c e d u r e . T h e e x a m i n e r then issued a n o r d e r t o work, a n d the 

d e m o n s t r a t o r closed the curtain and a d v a n c e d the roll to the next 

sample. T h e first test, m a z e r u n n i n g , r e c e i v e d the fol lowing d e m 

onstration: 

Demonstrator traces path through first m a z e with crayon, slowly and 
hesitatingly. Examiner then traces second m a z e and motions to demon
strator to go ahead. Demonstrator makes o n e mistake by going into the 
blind alley at upper left-hand corner of maze. Examiner apparently does 
not notice what demonstrator is doing until he crosses l ine at end of alley; 
then examiner shakes his head vigorously, says "No-no," takes demonstra
tor's hand and traces back to the place where he may start right again. 
Demonstrator traces rest of maze so as to indicate an attempt at haste, 
hesitating only at ambiguous points. Examiner says "Good." T h e n holding 
up blank, "Look here," and draws an imaginary line across the page from 
left to right for every maze on the page. T h e n , "All right. Go ahead. Do it 
(pointing to men and then to books). Hurry u p . " 

T h i s p a r a g r a p h m a y b e naively a m u s i n g (some o f m y students 

t h o u g h t so). T h e next statement, by c o m p a r i s o n , is a bit diabolical. 

T h e idea of working fast must be impressed on the m e n during the 
maze test. Examiner and orderlies walk a r o u n d the r o o m , motioning to 
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m e n who are not working, and saying, "Do it, do it, hurry up, quick." At 
the end of 2 minutes examiner says, "Stop! Turn over the page to test 2." 

T h e e x a m i n e r d e m o n s t r a t e d test 2, c u b e c o u n t i n g , with three-

dimensional m o d e l s (my son h a d s o m e left o v e r from his baby 

days). N o t e that recruits w h o could not write n u m b e r s w o u l d 

receive scores of z e r o even if they c o u n t e d all the cubes correctly. 

T e s t 3, the X - O series, will be r e c o g n i z e d by nearly e v e r y o n e today 

as the pictorial version of "what is the next n u m b e r in the 

sequence." T e s t 4 , digit symbols, required the translation of nine 

digits into c o r r e s p o n d i n g symbols. It looks easy e n o u g h , but the 

test itself i n c l u d e d ninety items a n d could hardly be finished by 

a n y b o d y in the two minutes allotted. A m a n w h o couldn't write 

n u m b e r s was faced with two sets of unfamiliar symbols a n d suf

fered a severe additional disadvantage. T e s t 5 , n u m b e r c h e c k i n g , 

asked m e n to c o m p a r e numerical sequences, up to eleven digits in 

length, in two parallel columns. If items on the s a m e line w e r e 

identical in the two c o l u m n s , recruits w e r e instructed (by gestures) 

to write an X n e x t to the item. Fifty sequences o c c u p i e d three min

utes, a n d few recruits could f inish. A g a i n , an inability to write or 

recognize n u m b e r s w o u l d m a k e the task virtually impossible. 

T e s t 6, pictorial c o m p l e t i o n , is Beta's visual a n a l o g u e of A l p h a ' s 

multiple-choice e x a m i n a t i o n for testing innate intelligence by ask

ing recruits about commercial p r o d u c t s , famous sporting or f i lm 

stars, or the p r i m a r y industries of various cities a n d states. Its 

instructions are worth repeating: 

"This is test 6 here. Look. A lot of pictures." After everyone has found 
the place, "Now watch." Examiner points to hand and says to demonstra
tor, "Fix it." Demonstrator does nothing, but looks puzzled. Examiner 
points to the picture of the hand, and then to the place where the finger is 
missing and says to demonstrator, "Fix it; fix it." Demonstrator then draws 
in finger. Examiner says, "That's right." Examiner then points to fish and 
place for eye and says, "Fix it." After demonstrator has drawn missing eye, 
examiner points to each of the four remaining drawings and says, "Fix 
them all." Demonstrator works samples out slowly and with apparent 
effort. When the samples are finished examiner says, "All right. Go ahead. 
Hurry up!" During the course of this test the orderlies walk around the 
room and locate individuals who are doing nothing, point to their pages 
and say, "Fix it. Fix them," trying to set everyone working. At the end of 
3 minutes examiner says, "Stop! But don't turn over the page." 
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T h e e x a m i n a t i o n itself i s also worth r e p r i n t i n g (Fig. 5 .5) . Best of 
luck with p ig tails, c rab legs, b o w l i n g balls, tennis nets, a n d the 
Jack's missing d i a m o n d , not to m e n t i o n the p h o n o g r a p h h o r n (a 
real s t u m p e r for m y students) . Y e r k e s p r o v i d e d the fo l lowing 
instruct ions for g r a d i n g : 

Rules for Individual Items 

Item 4.—Any spoon at any angle in right hand receives credit. Left hand, 
or unattached spoon, no credit. 

Item 5.—Chimney must be in right place. No credit for smoke. 
Item 6.— Another ear on same side as first receives no credit. 
Item 8.—Plain square, cross, etc., in proper location for stamp, receives 

credit. 
Item 10.—Missing part is the rivet. Line of "ear" may be omitted. 
Item 13.—Missing part is leg. 
Item 15.—Ball should be drawn in hand of man. If represented in hand 

of woman, or in motion, no credit. 
Item 16.—Single line indicating net receives credit. 
Item 18.—Any representation intended for horn, pointing in any direc

tion, receives credit. 
Item 19.—Hand and powder puff must be put on proper side. 
Item 20.—Diamond is the missing part. Failure to complete hilt on sword 

is not an error. 

T h e seventh a n d last test, g e o m e t r i c a l construct ion, r e q u i r e d 
that a s q u a r e be b r o k e n into c o m p o n e n t pieces . Its ten parts w e r e 
al lotted two a n d a hal f minutes . 

I bel ieve that the condit ions of testing, a n d the basic character 
of the e x a m i n a t i o n , m a k e i t ludicrous to bel ieve that B e t a mea
s u r e d any internal state d e s e r v i n g the label inte l l igence. Despite 
the plea f o r genial ity, the e x a m i n a t i o n was c o n d u c t e d in an almost 
frantic r u s h . Most parts c o u l d not be f inished in the t ime al lotted, 
b u t recruits w e r e not f o r e w a r n e d . My students c o m p i l e d the fol
l o w i n g r e c o r d of c o m p l e t i o n s on the seven parts (see p . 242). 
F o r two of the tests, digit symbols a n d n u m b e r c h e c k i n g (4 a n d 5), 
m o s t s tudents s imply couldn ' t write fast e n o u g h to c o m p l e t e the 
ninety a n d fifty i tems, e v e n t h o u g h the p r o t o c o l was c lear to all. 
T h e third test with a majority o f incompletes , c u b e c o u n t i n g ( n u m 
b e r 2), was too difficult for the n u m b e r of i tems i n c l u d e d a n d the 
t ime al lotted. 

I n s u m m a r y , m a n y recruits c o u l d not see o r h e a r the e x a m i n e r ; 
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T E S T FINISHED N O T FINISHED 

1 
2 
3 
4 
5 
6 
7 

44 
21 
45 
12 
18 
49 
40 

9 
32 

8 
41 
35 

4 
13 

s o m e h a d n e v e r taken a test b e f o r e or e v e n h e l d a penci l . M a n y d i d 
n o t u n d e r s t a n d the instruct ions a n d w e r e c o m p l e t e l y b e f u d d l e d . 
T h o s e w h o d i d c o m p r e h e n d c o u l d c o m p l e t e only a small p a r t o f 
m o s t tests in the al lotted t ime. M e a n w h i l e , i f a n x i e t y a n d c o n f u s i o n 
h a d n o t a l r e a d y r e a c h e d levels sufficiently h i g h to inval idate the 
results , the order l ies continual ly m a r c h e d a b o u t , p o i n t i n g to indi
v idual recruits a n d o r d e r i n g t h e m t o h u r r y i n voices l o u d e n o u g h , 
as specifically m a n d a t e d , to c o n v e y the m e s s a g e genera l ly . A d d to 
this the blatant cul tura l biases of test 6, a n d the m o r e subtle biases 
d i r e c t e d against those w h o c o u l d n o t write n u m b e r s o r w h o h a d 
little e x p e r i e n c e in wri t ing a n y t h i n g at all, a n d w h a t do y o u h a v e 
b u t a shambles . 

T h e p r o o f o f i n a d e q u a c y lies i n the s u m m a r y statistics, t h o u g h 
Y e r k e s a n d B o r i n g c h o s e t o i n t e r p r e t t h e m di f ferent ly . T h e 
m o n o g r a p h presents f r e q u e n c y distr ibutions for scores o n each 
p a r t separately . S ince Y e r k e s be l ieved that innate inte l l igence was 
n o r m a l l y d is tr ibuted (the " s t a n d a r d " pattern with a s ingle m o d e at 
s o m e m i d d l e score a n d symmetr ica l ly d e c r e a s i n g f r e q u e n c i e s away 
f r o m the m o d e i n b o t h direct ions) , h e e x p e c t e d that scores f o r each 
test w o u l d be n o r m a l l y distr ibuted as well . B u t only two of the tests, 
m a z e r u n n i n g a n d p i c t u r e c o m p l e t i o n ( l a n d 6), y i e l d e d a distri
but ion e v e n close to n o r m a l . ( T h e s e a r e also the tests that my o w n 
students f o u n d easiest a n d c o m p l e t e d in h ighest p r o p o r t i o n . ) Al l 
the o t h e r tests y i e l d e d a b i m o d a l distr ibut ion, with o n e p e a k at a 
m i d d l e v a l u e a n d a n o t h e r squarely a t the m i n i m u m v a l u e o f z e r o 

T h e c o m m o n - s e n s e interpretat ion o f this b imodal i ty h o l d s that 
recruits h a d two d i f f e r e n t responses to the tests. S o m e u n d e r s t o o d 
w h a t they w e r e s u p p o s e d t o d o , a n d p e r f o r m e d i n v a r i e d ways. 

(Fig. 5.6). 
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O t h e r s , for w h a t e v e r reasons , could not f a t h o m the instructions 
a n d scored z e r o . With h i g h levels o f i m p o s e d anxiety , p o o r condi
tions for see ing a n d h e a r i n g , a n d g e n e r a l i n e x p e r i e n c e with test ing 
for most recruits , i t w o u l d be fatuous to interpret the z e r o scores 
a s e v i d e n c e o f innate stupidity be low the intel l igence o f m e n w h o 
m a d e s o m e p o i n t s — t h o u g h Y e r k e s w o r m e d out o f the difficulty 
this way (see p p . 244—247). (My o w n students c o m p i l e d lowest rates 
of c o m p l e t i o n for the tests that yield the largest secondary m o d e s 
at z e r o in Yerkes ' s s a m p l e — t e s t s 4 a n d 5. As the only e x c e p t i o n to 
this pat tern , most of my students c o m p l e t e d test 3, which p r o d u c e d 
a s t r o n g z e r o m o d e in the a r m y sample . B u t 3 is the visual a n a l o g 
of "what is t h e n e x t n u m b e r in this series," a test that all my 

5*6 Frequency distributions for four of the Beta tests. Note the promi
nent mode at zero for tests 4, 5, and 7. 

TEST A, 
6 ETA 

TEST 6, 
BETA 

TEST X BETA 

TEST ST BETA 
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students h a v e taken m o r e t imes than they care to r e m e m b e r . ) 
Statisticians a r e t ra ined to be suspicious of distr ibutions with 

mul t ip le m o d e s . S u c h distributions usual ly indicate i n h o m o g e n e i t y 
in the system, or , in p l a i n e r l a n g u a g e , d i f f e r e n t causes f o r the dif
f e r e n t m o d e s . A l l famil iar p r o v e r b s a b o u t the inadvisibility o f mix
i n g a p p l e s a n d o r a n g e s apply . T h e mult iple m o d e s s h o u l d h a v e 
g u i d e d Y e r k e s to a suspicion that his tests w e r e not m e a s u r i n g a 
s ingle entity cal led intel l igence. Instead, his statisticians f o u n d a 
way to redistr ibute z e r o scores in a m a n n e r favorable to heredi tar 
ian assumptions (see n e x t section). 

O h yes, was a n y o n e w o n d e r i n g h o w m y students f a r e d ? T h e y 
d i d very well o f c o u r s e . A n y t h i n g else w o u l d h a v e b e e n s h o c k i n g , 
since all the tests are great ly simplif ied p r e c u r s o r s of e x a m i n a t i o n s 
they h a v e b e e n t a k i n g all their lives. Of f i fty-three s tudents , thirty-
o n e scored A a n d sixteen B. Still, m o r e t h a n 10 p e r c e n t (six of fifty-
three) scored at the intel lectual b o r d e r l i n e of C; by the s tandards 
of s o m e c a m p s , they w o u l d h a v e b e e n fit only f o r the dut ies of a 
b u c k private . 

FINAGLING T H E SUMMARY STATISTICS: 

T H E PROBLEM OF ZERO VALUES 

I f the B e t a test fa l tered on the artifact of a s e c o n d a r y m o d e for 
z e r o scores, the A l p h a test b e c a m e an u n m i t i g a t e d disaster for the 
s a m e r e a s o n , vastly intensif ied. T h e z e r o m o d e s w e r e p r o n o u n c e d 
in Beta , b u t they n e v e r r e a c h e d the h e i g h t o f the p r i m a r y m o d e at 
a m i d d l e va lue . B u t six of e i g h t A l p h a tests y i e l d e d their h ighest 
m o d e at z e r o . (Only o n e h a d a n o r m a l distr ibut ion with a m i d d l e 
m o d e , whi le the o t h e r y i e l d e d a z e r o m o d e l o w e r than t h e m i d d l e 
m o d e . ) T h e z e r o m o d e of ten s o a r e d a b o v e all o t h e r values. I n o n e 
test, near ly 40 p e r c e n t o f all scores w e r e z e r o (Fig. 5.7a). In 
a n o t h e r , z e r o was the only c o m m o n v a l u e , with a flat distr ibution 
of o t h e r scores (at a b o u t one-fifth the level of z e r o values) until an 
e v e n dec l ine b e g a n at h i g h scores (Fig. 5.7b). 

A g a i n , the c o m m o n - s e n s e interpretat ion o f n u m e r o u s zeros 
suggests that m a n y m e n didn ' t u n d e r s t a n d the instruct ions a n d 
that the tests w e r e invalid on that account . B u r i e d t h r o u g h o u t 
Y e r k e s ' s m o n o g r a p h are n u m e r o u s statements p r o v i n g that testers 
w o r r i e d great ly a b o u t the h i g h f r e q u e n c y o f zeros a n d , in the midst 



246 T H E M I S M E A S U R E O F MAN 

of g iv ing the tests, t e n d e d to interpret zeros in this c o m m o n - s e n s e 
fashion. T h e y e l iminated s o m e tests f r o m the B e t a r e p e r t o i r e (p. 
372) because they p r o d u c e d up to 30.7 p e r c e n t z e r o scores 
(a l though s o m e A l p h a tests with a h i g h e r f r e q u e n c y of zeros w e r e 
reta ined) . T h e y r e d u c e d the difficulty of initial items in several 
tests "in o r d e r t o r e d u c e the n u m b e r o f z e r o scores" (p. 3 4 1 ) . T h e y 
i n c l u d e d a m o n g the criteria for a c c e p t a n c e of a test within the Beta 
r e p e r t o i r e (p. 373) : "ease of d e m o n s t r a t i o n , as s h o w n by low per
c e n t a g e of z e r o scores ." T h e y a c k n o w l e d g e d several t imes that a 
h i g h f r e q u e n c y o f zeros ref lected p o o r e x p l a n a t i o n , n o t stupidity 
o f the recruits: " T h e large n u m b e r o f z e r o scores, e v e n with offi
cers , indicates that the instructions w e r e unsat is factory" (p. 340). 
" T h e m a i n b u r d e n of the early reports was to the effect that the 
most difficult task was 'get t ing the i d e a across. ' A h i g h p e r c e n t a g e 
of z e r o scores in a n y g iven test was c o n s i d e r e d an indicat ion of 
fa i lure to 'get that test across' " (p. 3 7 9 ) . 

With all these a c k n o w l e d g m e n t s , o n e m i g h t h a v e ant ic ipated 
B o r i n g ' s decision e i ther to e x c l u d e z e r o s f r o m the s u m m a r y statis
tics or to correct f o r t h e m by a s s u m i n g that most recruits w o u l d 
h a v e scored s o m e points i f they h a d u n d e r s t o o d what they w e r e 
s u p p o s e d to d o . Instead, B o r i n g " c o r r e c t e d " z e r o scores in the 
oppos i te way, a n d actually d e m o t e d m a n y of t h e m into a n e g a t i v e 
r a n g e . 

B o r i n g b e g a n with the same h e r e d i t a r i a n a s s u m p t i o n that inval
idated all the results: that the tests, by def ini t ion, m e a s u r e innate 
intel l igence. T h e c l u m p o f zeros m u s t t h e r e f o r e b e m a d e u p o f 
m e n w h o w e r e too stupid to do any i tems. Is i t fair to g ive t h e m all 
z e r o ? A f t e r all, s o m e must h a v e b e e n j u s t barely too s tupid , a n d 
their z e r o is a fair score. B u t o t h e r d u l l a r d s must h a v e b e e n r e s c u e d 
f r o m a n e v e n worse fate b y the m i n i m u m o f z e r o . T h e y w o u l d h a v e 
d o n e e v e n m o r e poor ly i f the test h a d i n c l u d e d e n o u g h easy items 
t o m a k e distinctions a m o n g the z e r o scores . B o r i n g d is t inguished 
b e t w e e n a t rue " m a t h e m a t i c a l z e r o , " an intrinsic m i n i m u m that 
c a n n o t logically go l o w e r , a n d a " p s y c h o l o g i c a l z e r o , " an arbitrary 
b e g i n n i n g def ined by a part icular test. (As a g e n e r a l s tatement , 
B o r i n g m a k e s a s o u n d point . In the p a r t i c u l a r context o f the a r m y 
tests, it is a b s u r d ) : 

A score of zero, therefore, does not mean no ability at all; it does not mean 
the point of discontinuance of the thing measured; it means the point of 
discontinuance of the instrument of measurement, the test. . . . T h e indi-
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vidual who fails to earn a positive score and is marked zero is actually 
thereby given a bonus varying in value directly with his stupidity (p. 622). 

B o r i n g t h e r e f o r e " c o r r e c t e d " each z e r o score by cal ibrat ing i t 
against o t h e r tests in the series on which the same m a n h a d scored 
s o m e points. I f he h a d scored well on o t h e r tests, he was not d o u b l y 
penal ized for his zeros; i f he h a d d o n e poor ly , t h e n his zeros w e r e 
c o n v e r t e d to n e g a t i v e scores. 

By this m e t h o d , a debi l i tat ing f law in Yerkes ' s basic p r o c e d u r e 
was accentuated by tacking an addit ional bias o n t o it. T h e zeros 
only indicated that, f o r a suite of reasons u n r e l a t e d to inte l l igence, 
vast n u m b e r s o f m e n d i d not u n d e r s t a n d what they w e r e s u p p o s e d 
t o d o . A n d Y e r k e s s h o u l d h a v e r e c o g n i z e d this, f o r his o w n reports 
p r o v e d that, with r e d u c e d c o n f u s i o n a n d h a r a s s m e n t , m e n w h o 
h a d scored z e r o o n the g r o u p tests a lmost all m a n a g e d t o m a k e 
points on the same or similar tests g iven in an indiv idual e x a m i n 
at ion. He writes (p. 406): " A t G r e e n l e a f i t was f o u n d that the p r o 
p o r t i o n of z e r o scores in the m a z e test was r e d u c e d f r o m 28 
p e r c e n t in B e t a to 2 p e r c e n t in the p e r f o r m a n c e scale, a n d that 
similarly z e r o scores in the digi t-symbol test w e r e r e d u c e d f r o m 49 
to 6 p e r c e n t . " 

Y e t , w h e n g i v e n an o p p o r t u n i t y to correct this bias by i g n o r i n g 
or p r o p e r l y redis tr ibut ing the z e r o scores, Y e r k e s ' s statisticians d i d 
just the oppos i te . T h e y exacted a d o u b l e penalty by d e m o t i n g most 
z e r o scores to a negat ive r a n g e . 

FINAGLING T H E SUMMARY STATISTICS: 

G E T T I N G AROUND OBVIOUS CORRELATIONS WITH ENVIRONMENT 

Y e r k e s ' s m o n o g r a p h is a t reasure- trove of i n f o r m a t i o n f o r any
o n e s e e k i n g e n v i r o n m e n t a l correlates o f p e r f o r m a n c e o n "tests o f 
inte l l igence." Since Y e r k e s explicit ly d e n i e d any substantial causal 
ro le to e n v i r o n m e n t , a n d c o n t i n u e d to insist that the tests mea
s u r e d innate intel l igence, this claim m a y seem p a r a d o x i c a l . O n e 
m i g h t suspect that Y e r k e s , in his b l indness , d idn ' t read his o w n 
i n f o r m a t i o n . T h e situation, in fact, i s e v e n m o r e cur ious . Y e r k e s 
r e a d very careful ly; he p u z z l e d o v e r every o n e o f his e n v i r o n m e n 
tal corre lat ions , a n d m a n a g e d to expla in each of t h e m away with 
a r g u m e n t s that somet imes b o r d e r on the r idiculous . 

M i n o r items are r e p o r t e d a n d d ispersed in a p a g e or two. 
Y e r k e s f o u n d s t r o n g correlat ions b e t w e e n a v e r a g e score a n d infes
tation with h o o k w o r m in all 4 categories: 
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INFECTED N O T INFECTED 

White Alpha 
White Beta 
Negro Alpha 
Negro Beta 

94.38 
45.38 
34.86 
22.14 

118.50 
53.26 
40.82 
26.09 

T h e s e results m i g h t h a v e led to the obvious admiss ion that state of 
hea l th , part icular ly in diseases re lated to pove r t y , has s o m e effect 
u p o n the scores. A l t h o u g h Y e r k e s d i d n o t d e n y this possibility, h e 
stressed a n o t h e r e x p l a n a t i o n (p. 8 1 1 ) : " L o w native ability may 
i n d u c e such condit ions of l iving as to result in h o o k w o r m infec
t ion." 

In s t u d y i n g the distr ibut ion o f scores by o c c u p a t i o n , Y e r k e s 
c o n j e c t u r e d that since intel l igence br ings its o w n r e w a r d , test scores 
s h o u l d rise with expert i se . H e d i v i d e d each j o b into a p p r e n t i c e s , 
j o u r n e y m e n , a n d e x p e r t s a n d s e a r c h e d f o r increas ing scores 
b e t w e e n t h e g r o u p s . B u t h e f o u n d n o pat tern. Instead o f a b a n d o n 
i n g his hypothes is , he d e c i d e d that his p r o c e d u r e for a l locat ing 
m e n t o the three categories m u s t h a v e b e e n f l a w e d (pp. 8 3 1 - 8 3 2 ) : 

It seems reasonable to suppose that a selection process goes on in 
industry which results in a selection of the mentally more alert for pro
motion from the apprentice stage to the journeyman stage and likewise 
from the journeyman stage to the expert. Those inferior mentally would 
stick at the lower levels of skill or be weeded out of the particular trade. 
On this hypothesis one begins to question the accuracy of the personnel 
interviewing procedure. 

A m o n g major pat terns , Y e r k e s cont inual ly f o u n d relat ionships 
b e t w e e n intel l igence a n d a m o u n t of school ing . He calculated a cor
relation coeff icient of 0.75 b e t w e e n test score a n d years of e d u c a 
tion. Of 348 m e n w h o scored below the m e a n in A l p h a , only 1 h a d 
e v e r a t t e n d e d co l lege (as a denta l s tudent) , 4 h a d g r a d u a t e d f r o m 
h i g h school , a n d only 10 h a d ever a t t e n d e d h i g h school at all. Y e t 
Y e r k e s d i d not c o n c l u d e that m o r e school ing leads to increas ing 
scores p e r se; instead, he a r g u e d that m e n with m o r e i nna t e intel
l igence s p e n d m o r e t ime in school . " T h e theory that nat ive intelli
g e n c e is o n e of the m o s t i m p o r t a n t c o n d i t i o n i n g factors in 
c o n t i n u a n c e in school is certainly b o r n e out by this a c c u m u l a t i o n 
of d a t a " (p. 780). 
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Y e r k e s noted the strongest corre lat ion o f scores with s c h o o l i n g 
i n c o n s i d e r i n g the d i f f e r e n c e s b e t w e e n blacks a n d whites. H e m a d e 
a significant social observat ion , b u t g a v e it his usual innatist twist 
(p. 760): 

T h e white draft of foreign birth is less schooled; more than half of this 
group have not gone beyond the fifth grade, while one-eighth, or 12.5 
percent, report no schooling. Negro recruits though brought up in this 
country where elementary education is supposedly not only free but com
pulsory on all, report no schooling in astonishingly large proportion. 

Fai lure of blacks to at tend school , he a r g u e d , must reflect a disin
cl ination based on low innate intel l igence. N o t a w o r d a b o u t seg
r e g a t i o n ( then officially sanct ioned, i f n o t m a n d a t e d ) , p o o r 
condit ions in black schools , or e c o n o m i c necessities for w o r k i n g 
a m o n g the i m p o v e r i s h e d . Y e r k e s a c k n o w l e d g e d that schools m i g h t 
vary in quality, but he a s s u m e d that such an effect must be small 
a n d cited, as p r i m a r y e v i d e n c e f o r innate black stupidity, the l o w e r 
scores o f blacks w h e n pa ired with whites w h o h a d spent an equal 
n u m b e r o f years in school (p. 773) : 

T h e grade standards, of course, are not identical all over the country, 
especially as between schools for white and for negro children, so that 
"fourth-grade schooling" doubtless varies in meaning from group to 
group, but this variability certainly cannot account for the clear intelli
gence differences between groups. 

T h e d a t a that m i g h t h a v e led Y e r k e s t o c h a n g e his m i n d (had 
he a p p r o a c h e d the study with any f lex ib i l i ty) lay tabulated, b u t 
u n u s e d , within his m o n o g r a p h . Y e r k e s h a d noted regional di f fer
ences in black e d u c a t i o n . H a l f the black recruits f r o m S o u t h e r n 
states h a d not a t t e n d e d school b e y o n d the third g r a d e , but h a l f h a d 
r e a c h e d the f i f th g r a d e in N o r t h e r n states (p. 760). In the N o r t h , 
25 p e r c e n t c o m p l e t e d p r i m a r y school; in the S o u t h , a m e r e 7 per
cent. Y e r k e s also noted (p. 734) that " the p e r c e n t a g e of A l p h a s is 
v e r y m u c h smal ler a n d the p e r c e n t a g e o f Betas very m u c h l a r g e r 
in the s o u t h e r n than in the n o r t h e r n g r o u p . " M a n y years later, 
A s h l e y M o n t a g u ( 1 9 4 5 ) s tudied the tabulations by state that Y e r k e s 
h a d p r o v i d e d . H e c o n f i r m e d Yerkes ' s pattern: the a v e r a g e score 
on A l p h a was 2 1 . 3 1 f o r blacks in thirteen S o u t h e r n states, a n d 
39-90 in n ine N o r t h e r n states. M o n t a g u then n o t e d that a v e r a g e 
black scores f o r the f o u r highest N o r t h e r n states (45 .31) e x c e e d e d 
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the white m e a n for n i n e S o u t h e r n states (43.94). He f o u n d the same 
p a t t e r n for Beta , w h e r e blacks of six N o r t h e r n states a v e r a g e d 
34.63, a n d whites o f f o u r t e e n S o u t h e r n states, 3 1 . 1 1 . Heredi tar ians 
h a d their pat a n s w e r , as usual : only the best N e g r o e s h a d b e e n 
smart e n o u g h t o m o v e N o r t h . T o p e o p l e o f g o o d will a n d c o m m o n 
sense an e x p l a n a t i o n in t e r m s of e d u c a t i o n a l quality has always 
s e e m e d m o r e reasonable , especially since M o n t a g u also f o u n d such 
h i g h correlat ions b e t w e e n a state's e x p e n d i t u r e for e d u c a t i o n a n d 
the a v e r a g e score of its recruits . 

O n e o t h e r persistent corre lat ion t h r e a t e n e d Yerkes ' s heredi tar
ian convict ions, a n d his r e s c u i n g a r g u m e n t b e c a m e a major social 
w e a p o n in later political c a m p a i g n s for restrict ing i m m i g r a t i o n . 
T e s t scores h a d b e e n tabulated b y c o u n t r y o f o r i g i n , a n d Y e r k e s 
noted the pat tern so d e a r to the hearts o f N o r d i c supremacists . He 
d i v i d e d recruits by c o u n t r y o f or ig in into Engl i sh , S c a n d i n a v i a n , 
a n d T e u t o n i c on o n e side, a n d Latin a n d Slavic on the o t h e r , a n d 
stated (p. 699): " the d i f ferences are cons iderable (an e x t r e m e 
r a n g e o f practical ly t w o years mental a g e ) " — f a v o r i n g the N o r d i c s , 
o f course . 

B u t Y e r k e s a c k n o w l e d g e d a potential p r o b l e m . Most Latins a n d 
Slavs h a d a r r i v e d recent ly a n d s p o k e Engl ish e i ther p o o r l y or not 
a t all; the m a i n w a v e of T e u t o n i c i m m i g r a t i o n h a d passed long 
b e f o r e . A c c o r d i n g to Yerkes ' s p r o t o c o l , i t shouldn ' t h a v e m a t t e r e d . 
M e n w h o c o u l d n o t speak Engl ish suf fered n o penalty . T h e y took 
Beta , a pictorial test that s u p p o s e d l y m e a s u r e d innate ability inde
p e n d e n t o f literacy a n d l a n g u a g e . Y e t the data still s h o w e d a n 
a p p a r e n t penalty f o r unfamil iar i ty with Engl ish . O f white recruits 
w h o scored E in A l p h a a n d t h e r e f o r e took B e t a as well ( p p . 3 8 2 -
383), speakers o f Engl ish a v e r a g e d 101 .6 in B e t a , whi le n o n s p e a k -
ers a v e r a g e d only 7 7 . 8 . O n the indiv idual p e r f o r m a n c e scale, w h i c h 
e l iminated the harassment a n d confus ion o f Beta , native a n d for
e i g n - b o r n recruits d i d not d i f fer (p. 403). (But v e r y few m e n w e r e 
e v e r g iven these indiv idual tests, a n d they did not affect national 
averages.) Y e r k e s h a d to a d m i t (p. 395): " T h e r e a r e indications to 
the effect that individuals h a n d i c a p p e d by l a n g u a g e difficulty a n d 
illiteracy a r e p e n a l i z e d to an a p p r e c i a b l e d e g r e e in B e t a as c o m 
p a r e d with m e n not so h a n d i c a p p e d . " 

A n o t h e r corre lat ion was e v e n m o r e potential ly d is turbing . 
Y e r k e s f o u n d that a v e r a g e test scores for f o r e i g n - b o r n recruits rose 
consistently with years of r e s i d e n c e in A m e r i c a . 
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Didn' t this indicate that familiarity with A m e r i c a n ways , a n d not 
innate intel l igence, r e g u l a t e d the d i f f e r e n c e s in scores? Y e r k e s 
admit ted the possibility, but he ld o u t s t r o n g h o p e for a heredi tar
ian salvation (p. 704): 

Apparently then the group that has been longer resident in this coun
try does somewhat better* in intelligence examination. It is not possible to 
state whether the difference is caused by the better adaptation of the more 
thoroughly Americanized group to the situation of the examination or 
whether some other factor is operative. It might be, for instance, that the 
more intelligent immigrants succeed and therefore remain in this country, 
but this suggestion is weakened by the fact that so many successful immi
grants do return to Europe. At best we can but leave for future decision 
the question as to whether the differences represent a real difference of 
intelligence or an artifact of the method of examination. 

T h e T e u t o n i c supremacists w o u l d soon supply that decis ion: recent 
i m m i g r a t i o n h a d d r a w n the d r e g s o f E u r o p e , lower-class Latins 
a n d Slavs. I m m i g r a n t s o f l o n g e r res idence b e l o n g e d p r e d o m i 
nantly to s u p e r i o r n o r t h e r n stocks. T h e corre lat ion with years in 
A m e r i c a was an artifact o f genet ic status. 

T h e a r m y m e n t a l tests c o u l d h a v e p r o v i d e d a n i m p e t u s for 
social r e f o r m , since they d o c u m e n t e d that e n v i r o n m e n t a l disad
vantages w e r e r o b b i n g f r o m mill ions o f p e o p l e an o p p o r t u n i t y to 
d e v e l o p their intel lectual skills. A g a i n a n d aga in , the data p o i n t e d 
to s t rong corre lat ions b e t w e e n test scores a n d e n v i r o n m e n t . A g a i n 
and aga in , those w h o w r o t e and a d m i n i s t e r e d the tests i n v e n t e d 
t o r t u o u s , ad h o c explanat ions to p r e s e r v e their h e r e d i t a r i a n prej
udices . 

H o w p o w e r f u l the h e r e d i t a r i a n biases o f T e r m a n , G o d d a r d , 
a n d Y e r k e s m u s t h a v e b e e n to m a k e t h e m so bl ind to i m m e d i a t e 

*Note how choice of language can serve as an indication of bias. This 2.5 year 
difference in mental ages (13.74-u.29) only represents "somewhat better" perfor
mance. The smaller (but presumably hereditary) difference of 2 years between 
Nordic-Teutonic and Latin-Slav groups had been described as "considerable." 

YEARS OF RESIDENCE AVERAGE MENTAL AGE 

http://13.74-u.29
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circumstances! T e r m a n seriously a r g u e d that g o o d o r p h a n a g e s 
p r e c l u d e d any e n v i r o n m e n t a l cause o f low I Q for c h i l d r e n i n t h e m . 
G o d d a r d tested c o n f u s e d and f r i g h t e n e d i m m i g r a n t s w h o h a d just 
c o m p l e t e d a g r u e l i n g j o u r n e y in s teerage and t h o u g h t he h a d cap
t u r e d innate intel l igence. Y e r k e s b a d g e r e d his recruits , obta ined 
p r o o f o f c o n f u s i o n a n d h a r a s s m e n t i n their l a r g e m o d e o f z e r o 
scores, a n d p r o d u c e d data on the i n h e r e n t abilities o f racial and 
national g r o u p s . O n e c a n n o t attr ibute all these conclusions to some 
myster ious " t e m p e r of the t imes," for c o n t e m p o r a r y critics saw 
t h r o u g h the n o n s e n s e as well. E v e n by s tandards of their o w n era , 
the A m e r i c a n heredi tar ians w e r e dogmat is ts . B u t their d o g m a 
waf ted u p o n favorable currents into realms o f g e n e r a l a c c e p t a n c e , 
with tragic c o n s e q u e n c e s . 

Political impact of the army data 

CAN DEMOCRACY SURVIVE AN AVERAGE MENTAL AGE OF 

T H I R T E E N ? 

Y e r k e s was t roubled by his o w n f igure of 13.08 as an a v e r a g e 
mental a g e for the white draft . I t f i t ted his pre judices a n d the 
eugenica l fears of p r o s p e r o u s old A m e r i c a n s , but i t was too g o o d 
to be t rue , or too low to be bel ieved. Y e r k e s r e c o g n i z e d that 
smarter folks h a d b e e n e x c l u d e d f r o m the s a m p l e — o f f i c e r s w h o 
enlisted a n d "profess ional a n d business e x p e r t s that w e r e ex
e m p t e d f r o m draf t because essential to industrial activity in the 
w a r " (p. 785). B u t the obviously r e t a r d e d a n d f e e b l e - m i n d e d h a d 
also b e e n cul led b e f o r e r e a c h i n g Y e r k e s ' s e x a m i n e r s , thereby bal
a n c i n g exclusions a t the o t h e r e n d . T h e resul t ing a v e r a g e o f 13 
m i g h t be a bit low, but it c o u l d not be far w r o n g (p. 785) . 

Y e r k e s faced two possibilities. He c o u l d r e c o g n i z e the f igure as 
a b s u r d , a n d search his m e t h o d s for the f laws that e n g e n d e r e d such 
nonsense . He w o u l d n o t h a v e h a d far to look, h a d he been so 
incl ined, since t h r e e major biases all c o n s p i r e d to b r i n g the a v e r a g e 
d o w n to his implausible f igure. First, the tests m e a s u r e d educat ion 
a n d familiarity with A m e r i c a n cu l ture , not innate i n t e l l i g e n c e — 
a n d m a n y recruits , w h a t e v e r their inte l l igence, w e r e both woeful ly 
deficient in e d u c a t i o n a n d e i ther too n e w to A m e r i c a or too impov
er ished to have m u c h apprec ia t ion for the e x e m p l a r y accomplish
ments of Mr . M a t h e w s o n ( inc luding an e.r.a. of 1 .14 in 1909)-
S e c o n d , Yerkes ' s o w n stated protocol h a d not b e e n fo l lowed. A b o u t 
two-thirds of the white s a m p l e took A l p h a , a n d their h i g h fre-
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q u e n c y o f z e r o scores indicated that m a n y s h o u l d h a v e b e e n 
retested in Beta . B u t t ime a n d the i n d i f f e r e n c e of the r e g u l a r brass 
c o n s p i r e d against it, a n d m a n y recruits w e r e n o t r e e x a m i n e d . 
Finally, B o r i n g ' s t r e a t m e n t o f z e r o values i m p o s e d an addit ional 
penalty on scores a l ready (and artificially) too low. 

Or Y e r k e s c o u l d accept the f igure a n d r e m a i n a bit p u z z l e d . He 
o p t e d , o f c o u r s e , for the second strategy: 

We know now approximately from clinical experience the capacity and 
mental ability of a man of 13 years mental age. We have never heretofore 
supposed that the mental ability of this man was the average of the country 
or anywhere near it. A moron has been defined as anyone with a mental 
age from 7 to 12 years. If this definition is interpreted as meaning anyone 
with a mental age less than 13 years, as has recently been done, then almost 
half of the white draft (47.3 percent) would have been morons. Thus it 
appears that feeble-mindedness, as at present defined, is of much greater 
frequency of occurrence than had been originally supposed. 

Yerkes ' s co l leagues w e r e d is turbed a s well . G o d d a r d , w h o h a d 
invented the m o r o n , b e g a n t o d o u b t his o w n creat ion: " W e s e e m t o 
be i m p a l e d on the h o r n s of a d i l e m m a : e i ther h a l f the p o p u l a t i o n 
is f e e b l e - m i n d e d ; or 12 year mental i ty d o e s not p r o p e r l y c o m e 
within the limits o f f e e b l e - m i n d e d n e s s " ( 1 9 1 9 , p . 352) . He also 
opted for Y e r k e s ' s solution a n d s o u n d e d the w a r n i n g cry f o r 
A m e r i c a n d e m o c r a c y : 

If it is ultimately found that the intelligence of the average man is 1 3 — 
instead of 16—it will only confirm what some are beginning to suspect; 
viz., that the average man can manage his affairs with only a moderate 
degree of prudence, can earn only a very modest living, and is vastly better 
off when following directions than when trying to plan for himself. In 
other words, it will show that there is a fundamental reason for many of 
the conditions that we find in human society and further that much of our 
effort to change conditions is unintelligent because we have not under
stood the nature of the average man (1919, p. 236). 

U n f o r t u n a t e 13 b e c a m e a f o r m u l a f igure a m o n g those w h o 
sought to conta in m o v e m e n t s for social wel fare . A f t e r all, i f the 
average m a n is scarcely better than a m o r o n , then p o v e r t y is fun
damental ly biological in or ig in , a n d nei ther e d u c a t i o n n o r better 
opportunit ies f o r e m p l o y m e n t can alleviate it. In a f a m o u s address , 
entitled "Is A m e r i c a safe for d e m o c r a c y ? " , the c h a i r m a n of H a r 
vard's p s y c h o l o g y d e p a r t m e n t stated (W. M c D o u g a l l , q u o t e d in 
Chase, 1 9 7 7 , p . 226): 
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T h e results of the Army tests indicate that about 75 percent of the 
population has not sufficient innate capacity for intellectual development 
to enable it to complete the usual high school course. T h e very extensive 
testing of school-children carried on by Professor Terman and his col
leagues leads to closely concordant results. 

In an i n a u g u r a l a d d r e s s as pres ident of C o l g a t e Univers i ty , G. G. 
C u t t e n p r o c l a i m e d in 1922 (quoted in C r a v e n s , 1 9 7 8 , p . 224): " W e 
c a n n o t c o n c e i v e of any w o r s e f o r m of chaos than a real d e m o c r a c y 
in a p o p u l a t i o n of a v e r a g e intel l igence of a little o v e r 13 years . " 

A g a i n , a catchy, n u m e r i c a l " fact" h a d risen to p r o m i n e n c e as 
the discovery o f objective s c i e n c e — w h i l e the fallacies a n d f inagl ing 
that t h o r o u g h l y inval idated i t r e m a i n e d h i d d e n in the details of an 
e i g h t - h u n d r e d - p a g e m o n o g r a p h that the p r o p a g a n d i s t s n e v e r 
read. 

T H E ARMY TESTS AND A G I T A T I O N TO RESTRICT IMMIGRATION: 

BRIGHAM'S MONOGRAPH ON AMERICAN INTELLIGENCE 

T h e g r a n d a v e r a g e o f thirteen h a d political impact , b u t its 
potential for social h a v o c was small c o m p a r e d with Yerkes 's f igures 
f o r racial a n d national d i f ferences ; f o r heredi tar ians c o u l d n o w 
claim that the fact a n d e x t e n t of g r o u p d i f f e r e n c e s in innate intel
l igence h a d f ina l ly , o n c e a n d for all , b e e n established. Y e r k e s ' s dis
ciple C. C. B r i g h a m , then an assistant p r o f e s s o r of p s y c h o l o g y at 
Pr inceton Univers i ty , p r o c l a i m e d ( 1 9 2 3 , p . x x ) : 

We have here an investigation which, of course, surpasses in reliability 
all preceding investigations, assembled and correlated, a hundred fold. 
These army data constitute the first really significant contribution to the 
study of race differences in mental traits. They give us a scientific basis for 
our conclusions. 

In 1923 B r i g h a m publ ished a b o o k , short e n o u g h a n d stated 
with sufficient baldness (some w o u l d say clarity) to be r e a d and 
used by all p r o p a g a n d i s t s . A Study of American Intelligence ( B r i g h a m , 
1923) b e c a m e a p r i m a r y vehicle f o r translat ing t h e a r m y results on 
g r o u p d i f f e r e n c e s into social action (see K a m i n , 1974 a n d Chase , 
1977) . Y e r k e s h i m s e l f w r o t e the f o r e w o r d a n d praised B r i g h a m for 
his objectivity: 

T h e author presents not theories or opinion but facts. It behooves us 
to consider their reliability and their meaning, for no one of us as a citizen 
can afford to ignore the menace of race deterioration or the evident rela-
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tions of immigration to national progress and welfare (in Brigham, 1923, 
p. vii). 

Since B r i g h a m d e r i v e d his " facts" on g r o u p d i f f e r e n c e s entirely 
f r o m the a r m y results , he h a d first to dismiss the c la im that Y e r k e s ' s 
tests m i g h t not b e p u r e m e a s u r e s o f innate intel l igence. H e admit
ted that A l p h a m i g h t m i n g l e the i m p a c t o f e d u c a t i o n with native 
ability, for i t d i d r e q u i r e literacy. B u t B e t a c o u l d only r e c o r d 
u n a d u l t e r a t e d innate intel l igence: " E x a m i n a t i o n B e t a involves n o 
Engl ish , a n d the tests c a n n o t be c o n s i d e r e d as educat ional m e a 
sures in a n y sense" (p. 100). In any case, he a d d e d f o r g o o d m e a 
sure , i t scarcely matters w h e t h e r the tests also r e c o r d what Y e r k e s 
h a d cal led " the better adaptat ion o f the m o r e t h o r o u g h l y A m e r i 
canized g r o u p t o the situation o f the e x a m i n a t i o n " (p. 93), s ince (p. 
96): 

If the tests used included some mysterious type of situation that was "typ
ically American," we are indeed fortunate, for this is America, and the 
purpose of our inquiry is that of obtaining a measure of the character of 
our immigration.* Inability to respond to a "typically American" situation 
is obviously an undesirable trait. 

O n c e h e h a d p r o v e d that the tests m e a s u r e innate inte l l igence, 
B r i g h a m d e v o t e d most o f his b o o k t o d ispe l l ing c o m m o n i m p r e s 
sions that m i g h t t h r e a t e n this basic a s s u m p t i o n . T h e a r m y tests 
h a d , for e x a m p l e , assessed Jews (primari ly recent immigrants) as 
quite low in intel l igence. D o e s this d iscovery not conflict with the 
notable a c c o m p l i s h m e n t s o f so m a n y Jewish scholars , s tatesmen, 
and p e r f o r m i n g artists? B r i g h a m c o n j e c t u r e d that Jews m i g h t b e 
m o r e var iable than o t h e r g r o u p s ; a low m e a n w o u l d n o t p r e c l u d e 
a few geniuses in the u p p e r r a n g e . In a n y case, B r i g h a m a d d e d , we 
probably focus u n d u l y o n the Jewish h e r i t a g e o f s o m e g r e a t m e n 
because i t surprises us: " T h e able J e w is p o p u l a r l y r e c o g n i z e d n o t 
only because of his ability, b u t b e c a u s e he is able a n d a J e w " (p. 
190). " O u r f igures , t h e n , w o u l d r a t h e r tend t o d i s p r o v e the p o p u 
lar bel ief that the J e w is h ighly inte l l igent" (p. 190). 

B u t what a b o u t the h i g h e r scores o f N o r t h e r n vs. S o u t h e r n 
blacks? Since Y e r k e s h a d also s h o w n that N o r t h e r n blacks, on aver
age , a t t e n d e d school f o r several m o r e years t h a n their S o u t h e r n 
counterparts , d idn ' t the scores reflect d i f ferences in e d u c a t i o n 

| I n all other parts of the book, he claims that his aim is to measure and interpret 
mnate differences in intelligence. 
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m o r e than i n b o r n ability? B r i g h a m d i d not d e n y a small e f fect for 
e d u c a t i o n (p. 1 9 1 ) , but he p r e s e n t e d t w o reasons for at tr ibut ing 
the h i g h e r scores o f N o r t h e r n blacks pr imar i ly to better biology: 
first, " the g r e a t e r a d m i x t u r e o f white b l o o d " a m o n g N o r t h e r n 
blacks; s e c o n d , " the o p e r a t i o n o f e c o n o m i c a n d social forces , such 
as h i g h e r w a g e s , bet ter l iving condi t ions , identical school pr iv i leges , 
a n d a less c o m p l e t e social ostracism, t e n d i n g to d r a w the m o r e 
intel l igent n e g r o to the n o r t h " (p. 192). 

B r i g h a m faced the greatest c h a l l e n g e to h e r e d i t a r i a n i s m on the 
issue o f i m m i g r a t i o n . E v e n Y e r k e s h a d e x p r e s s e d a g n o s t i c i s m — t h e 
only t ime he c o n s i d e r e d a significant a l ternat ive to i n b o r n 
b i o l o g y — o n the causes o f steadily increas ing scores for i m m i g r a n t s 
w h o h a d l ived l o n g e r i n A m e r i c a (see p . 251) . T h e effects w e r e 
certainly large , the regular i ty str iking. W i t h o u t e x c e p t i o n (see chart 
on p . 2 5 1 ) , each f ive years of res idency b r o u g h t an increase in test 
scores, a n d the total d i f f e r e n c e b e t w e e n recent arrivals a n d the 
longest residents was a full t w o a n d a hal f years in m e n t a l a g e . 

B r i g h a m direc ted h imsel f a r o u n d the a p p a l l i n g possibility o f 
e n v i r o n m e n t a l i s m by a r g u i n g in a circle. He b e g a n by a s s u m i n g 
w h a t h e i n t e n d e d t o d e m o n s t r a t e . H e d e n i e d the possibility o f 
e n v i r o n m e n t a l inf luence a pr ior i , by a c c e p t i n g as p r o v e n t h e h ighly 
controvers ia l c laim that B e t a must m e a s u r e u n a d u l t e r a t e d innate 
inte l l igence, w h a t e v e r A l p h a m a y be d o i n g with its r e q u i r e m e n t o f 
l iteracy. T h e biological basis o f d e c l i n i n g scores f o r r e c e n t immi
g r a n t s can then be p r o v e n by d e m o n s t r a t i n g that d e c r e a s e on the 
c o m b i n e d scale is not an art i fact of d i f f e r e n c e s in A l p h a only: 

T h e hypothesis of growth of intelligence with increasing length of res
idence may be identified with the hypothesis of an error in the method of 
measuring intelligence, for we must assume that we are measuring native 
or inborn intelligence, and any increase in our test score due to any other 
factor may be regarded as an error. . . . If all members of our five years of 
residence groups had been given Alpha, Beta, and individual examina
tions in equal proportions, then all would have been treated alike, and the 
relationship shown would stand without any possibility of error (p. 100). 

I f the d i f f e r e n c e s b e t w e e n r e s i d e n c e g r o u p s a r e n o t innate , 
B r i g h a m a r g u e d , then they reflect a technical f law in c o n s t r u c t i n g 
t h e c o m b i n e d scale f r o m v a r y i n g p r o p o r t i o n s o f A l p h a s a n d Betas; 
they c a n n o t arise f r o m a d e f e c t in the tests themselves , a n d there
f o r e c a n n o t , by def ini t ion, be e n v i r o n m e n t a l indicators o f increas
i n g familiarity with A m e r i c a n customs a n d l a n g u a g e . 
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B r i g h a m studied the p e r f o r m a n c e s o f A l p h a s a n d Betas , f o u n d 
that d i f f e r e n c e s b e t w e e n res idence g r o u p s persisted a m o n g the 
Betas , and p r o c l a i m e d his counter- intui t ive hypothes is o f decreas
i n g innate inte l l igence a m o n g m o r e r e c e n t i m m i g r a n t s . " W e 
actually f ind," he p r o c l a i m e d (p. 102), "that the gain f r o m each 
t y p e o f e x a m i n a t i o n [both A l p h a a n d Beta] i s a b o u t the same. T h i s 
indicates, t h e n , that the f i v e years o f res idence g r o u p s are g r o u p s 
with real d i f f e r e n c e s in native inte l l igence, a n d not g r o u p s l a b o r i n g 
u n d e r m o r e or less o f a l inguistic a n d e d u c a t i o n a l h a n d i c a p . " 

Instead of considering that our curve indicates a growth of intelligence 
with increasing length of residence, we are forced to take the reverse of 
the picture and accept the hypothesis that the curve indicates a gradual 
deterioration in the class of immigrants examined in the army, who came 
to this country in each succeeding 5 year period since 1902 (pp. 1 1 0 - 1 1 1 ) . 
. . . T h e average intelligence of succeeding waves of immigration has 
become progressively lower (p. 155). 

B u t why s h o u l d r e c e n t i m m i g r a n t s b e m o r e stupid? T o resolve 
this c o n u n d r u m , B r i g h a m i n v o k e d the l e a d i n g theorist o f racism 
in his day, the A m e r i c a n Madison G r a n t (author of The Passing of 
the Great Race), a n d that a g i n g relic f r o m the h e y d a y of F r e n c h 
c r a n i o m e t r y , C o u n t G e o r g e s V a c h e r d e L a p o u g e . B r i g h a m a r g u e d 
that the E u r o p e a n peoples are m i x t u r e s , t o v a r y i n g d e g r e e s , o f 
three original races: 1) N o r d i c s , "a race of soldiers , sailors, a d v e n 
turers , a n d e x p l o r e r s , b u t a b o v e all, o f ru lers , o r g a n i z e r s , a n d aris
tocrats . . . f e u d a l i s m , class dist inctions, a n d race p r i d e a m o n g 
E u r o p e a n s are traceable for the most part to the N o r t h . " T h e y a r e 
" d o m i n e e r i n g , individualistic, self-reliant . . . a n d as a result they 
a r e usually Protestants" (Grant , q u o t e d in B r i g h a m , p. 182); 2) 
A l p i n e s , w h o a r e "submissive to author i ty b o t h political a n d reli
g i o u s , b e i n g usual ly R o m a n Cathol ics" ( G r a n t , in B r i g h a m , p . 183), 
a n d w h o m V a c h e r d e L a p o u g e d e s c r i b e d a s " the per fec t slave, the 
ideal serf, the m o d e l subject" (p. 183); 3) M e d i t e r r a n e a n s , of w h o m 
G r a n t a p p r o v e d , g i v e n their a c c o m p l i s h m e n t s i n ancient G r e e c e 
a n d R o m e , b u t w h o m B r i g h a m d e s p i s e d b e c a u s e their a v e r a g e 
scores w e r e e v e n slightly l o w e r than the A l p i n e s . 

B r i g h a m then tried t o assess the a m o u n t o f N o r d i c , A l p i n e , a n d 
M e d i t e r r a n e a n b l o o d in var ious E u r o p e a n p e o p l e s , a n d to calculate 
the a r m y scores on this scientific a n d racial basis, r a t h e r t h a n f r o m 
the political e x p e d i e n t o f national or ig in . He devised the fo l lowing 
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f igures f o r a v e r a g e intel l igence: N o r d i c , 13.28; A l p i n e , 11.67; 
M e d i t e r r a n e a n , 1 1 . 4 3 . 

T h e progress ive dec l ine o f intel l igence f o r each f i v e - y e a r resi
d e n c y g r o u p then a c h i e v e d its easy, innatist e x p l a n a t i o n . T h e char
acter o f i m m i g r a t i o n h a d c h a n g e d m a r k e d l y d u r i n g the past twenty 
years . B e f o r e t h e n , arrivals h a d b e e n p r e d o m i n a n t l y N o r d i c ; since 
t h e n , we h a v e b e e n i n u n d a t e d by a progress ive ly increas ing n u m 
b e r o f A l p i n e s a n d M e d i t e r r a n e a n s , a s the focus o f i m m i g r a t i o n 
shifted f r o m G e r m a n y , Scandinav ia , a n d the Brit ish Isles to the 
g r e a t u n w a s h e d o f s o u t h e r n a n d eastern E u r o p e — I t a l i a n s , G r e e k s , 
T u r k s , H u n g a r i a n s , Poles , Russians, a n d o t h e r Slavs ( inc luding 
J e w s , w h o m B r i g h a m d e f i n e d racially a s " A l p i n e Slavs"). O f the 
inferiori ty o f these r e c e n t i m m i g r a n t s , t h e r e c a n b e n o d o u b t (p. 
202): 

T h e Fourth of July orator can convincingly raise the popular belief in 
the intellectual level of Poland by shouting the name of Kosciusko from a 
high platform, but he cannot alter the distribution of the intelligence of 
the Polish immigrant. 

B u t B r i g h a m real ized that t w o difficulties still s tood b e f o r e his 
innatist c laim. H e h a d p r o v e d that the a r m y tests m e a s u r e d i n b o r n 
inte l l igence, b u t he still f e a r e d that i g n o r a n t o p p o n e n t s m i g h t try 
to attr ibute h i g h N o r d i c scores to t h e p r e s e n c e of so m a n y native 
s p e a k e r s o f Engl ish i n the g r o u p . 

H e t h e r e f o r e d i v i d e d the N o r d i c g r o u p into native s p e a k e r s 
f r o m C a n a d a a n d the Brit ish isles, w h o a v e r a g e d 13.84, a n d " n o n -
Engl ish s p e a k e r s , " pr imari ly f r o m G e r m a n y , H o l l a n d , a n d Scan
dinavia , w h o a v e r a g e d 12.97. A g a i n , B r i g h a m h a d virtual ly p r o v e d 
the e n v i r o n m e n t a l i s t c laim that a r m y tests m e a s u r e d famil iarity 
with A m e r i c a n l a n g u a g e a n d customs; b u t aga in , h e d e v i s e d a n 
innatist f u d g e . T h e disparity b e t w e e n Engl ish a n d n o n - E n g l i s h 
N o r d i c s was h a l f as large as the d i f f e r e n c e b e t w e e n N o r d i c s a n d 
M e d i t e r r a n e a n s . S ince d i f f e r e n c e s a m o n g N o r d i c s c o u l d only r e p 
resent the e n v i r o n m e n t a l effects o f l a n g u a g e a n d c u l t u r e (as 
B r i g h a m a d m i t t e d ) , w h y not attr ibute variat ion b e t w e e n E u r o p e a n 
races to the same cause? A f t e r all, the so-called n o n - E n g l i s h N o r 
dics w e r e , o® a v e r a g e , m o r e famil iar with A m e r i c a n ways a n d 
s h o u l d h a v e scored h i g h e r t h a n A l p i n e s a n d M e d i t e r r a n e a n s o n 
this basis a lone. B r i g h a m cal led these m e n " n o n - E n g l i s h " a n d u s e d 
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t h e m as a test of his l a n g u a g e hypothesis . B u t , in fact, he only k n e w 
their c o u n t r y o f o r i g i n , not their d e g r e e o f familiarity with Engl ish . 
O n a v e r a g e , these so-called non-Engl i sh N o r d i c s h a d b e e n i n 
A m e r i c a far l o n g e r than the A l p i n e s o r M e d i t e r r a n e a n s . M a n y 
s p o k e Engl ish well a n d h a d spent e n o u g h years in A m e r i c a to mas
ter the a r c a n a of b o w l i n g , c o m m e r c i a l p r o d u c t s , a n d film stars. I f 
they, with their i n t e r m e d i a r y k n o w l e d g e o f A m e r i c a n c u l t u r e , 
scored a lmost a y e a r below the Engl ish N o r d i c s , w h y not attr ibute 
the near ly two-year d i s a d v a n t a g e o f A l p i n e s a n d M e d i t e r r a n e a n s 
to their g r e a t e r a v e r a g e unfamil iar i ty with A m e r i c a n ways? It is 
surely m o r e p a r s i m o n i o u s to use the same e x p l a n a t i o n for a contin
u u m o f effects. I n s t e a d , B r i g h a m a d m i t t e d e n v i r o n m e n t a l causes 
f o r the disparity within N o r d i c s , but then a d v a n c e d innatism to 
expla in the l o w e r scores o f his despised s o u t h e r n a n d eastern 
E u r o p e a n s (pp. 1 7 1 - 1 7 2 ) : 

There are, of course, cogent historical and sociological reasons 
accounting for the inferiority of the non-English speaking Nordic group. 
On the other hand, if one wishes to deny, in the teeth of the facts, the 
superiority of the Nordic race on the ground that the language factor mys
teriously aids this group when tested, he may cut out of the Nordic distri
bution the English speaking Nordics, and still find a marked superiority of 
the non-English speaking Nordics over the Alpine and Mediterranean 
groups, a fact which clearly indicates that the underlying cause of the 
nativity differences we have shown is race, and not language. 

H a v i n g m e t this c h a l l e n g e , B r i g h a m e n c o u n t e r e d a n o t h e r that 
h e couldn ' t quite e n c o m p a s s . H e h a d attr ibuted the d e c l i n i n g 
scores o f successive f ive-year g r o u p s to the d e c r e a s i n g p e r c e n t a g e 
of N o r d i c s in their midst . Y e t he h a d to admit a t r o u b l i n g ana
c h r o n i s m . T h e N o r d i c w a v e h a d d i m i n i s h e d l o n g b e f o r e , a n d im
m i g r a t i o n f o r the t w o o r three most r e c e n t f i v e - y e a r g r o u p s h a d 
i n c l u d e d a r o u g h l y constant p r o p o r t i o n of A l p i n e s a n d Medi ter 
r a n e a n s . Y e t scores c o n t i n u e d to d r o p while racial c om p os i t i on 
r e m a i n e d constant . Didn ' t this, at least, impl icate l a n g u a g e a n d cul
ture? A f t e r all, B r i g h a m h a d a v o i d e d b io logy in e x p l a i n i n g the sub
stantial d i f f e r e n c e s b e t w e e n N o r d i c g r o u p s ; why not treat similar 
d i f f e r e n c e s a m o n g A l p i n e s a n d M e d i t e r r a n e a n s in the same way? 
A g a i n , p r e j u d i c e annihi lated c o m m o n sense a n d B r i g h a m invented 
a n implausible e x p l a n a t i o n for w h i c h , h e a d m i t t e d , h e h a d n o 
direct e v i d e n c e . S ince scores o f A l p i n e s a n d M e d i t e r r a n e a n s h a d 
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b e e n dec l in ing , the nations h a r b o r i n g these miscreants must be 
s e n d i n g a progress ive ly p o o r e r biological stock as the years w e a r 
o n (p. 178): 

T h e decline in intelligence is due to two factors, the change in the races 
migrating to this country, and to the additional factor of the sending of 
lower and lower representatives of each race. 

T h e prospects for A m e r i c a , B r i g h a m g r o u s e d , w e r e dismal. 
T h e E u r o p e a n m e n a c e was bad e n o u g h , but A m e r i c a faced a spe
cial a n d m o r e serious p r o b l e m (p. xx i ) : 

Running parallel with the movements of these European peoples, we 
have the most sinister development in the history of this continent, the 
importation of the negro. 

B r i g h a m c o n c l u d e d his tract with a political p lea, a d v o c a t i n g 
the heredi tar ian l ine on two hot political subjects of his t ime: the 
restrict ion o f i m m i g r a t i o n a n d e u g e n i c a l r e g u l a t i o n o f r e p r o d u c 
tion (pp. 2 0 9 - 2 1 0 ) : 

T h e decline of American intelligence will be more rapid than the 
decline of the intelligence of European national groups, owing to the pres
ence here of the negro. These are the plain, if somewhat ugly, facts that 
our study shows. T h e deterioration of American intelligence is not inevi
table, however, if public action can be aroused to prevent it. There is no 
reason why legal steps should not be taken which would insure a continu
ously progressive upward evolution. 

T h e steps that should be taken to preserve or increase our present 
intellectual capacity must of course be dictated by science and not by polit
ical expediency. Immigration should not only be restrictive but highly 
selective. And the revision of the immigration and naturalization laws will 
only afford a slight relief from our present difficulty. T h e really important 
steps are those looking toward the prevention of the continued propaga
tion of defective strains in the present population. 

A s Y e r k e s h a d said o f B r i g h a m : " T h e a u t h o r presents not theories 
or op in ions but facts ." 

T H E TRIUMPH OF RESTRICTION ON IMMIGRATION 

T h e a r m y tests e n g e n d e r e d a variety of social uses. T h e i r most 
e n d u r i n g effect surely lay in the field of menta l test ing itself. T h e y 
w e r e the first wri t ten IQ tests to gain respect , a n d they p r o v i d e d 
essential t e c h n o l o g y for i m p l e m e n t i n g the h e r e d i t a r i a n ideo logy 
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that a d v o c a t e d , c o n t r a r y to Binet 's wishes, the test ing a n d r a n k i n g 
of all c h i l d r e n . 

O t h e r p r o p a g a n d i s t s u s e d the a r m y results to d e f e n d racial 
segregat ion a n d l imited access o f blacks to h i g h e r e d u c a t i o n . C o r 
nelia J a m e s C a n n o n , wri t ing in the Atlantic Monthly in 1922, n o t e d 
that 89 p e r c e n t of blacks h a d tested as m o r o n s a n d a r g u e d (quoted 
in C h a s e , 1 9 7 7 , p . 263): 

Emphasis must necessarily be laid on the development of the primary 
schools, on the training in activities, habits, occupations which do not 
demand the more evolved faculties. In the South particularly . . . the 
education of the whites and colored in separate schools may have justifi
cation other than that created by race prejudice. . . . A public school sys
tem, preparing for life young people of a race, 50 percent of whom never 
reach a mental age of 10, is a system yet to be perfected. 

B u t the a r m y d a t a h a d their most i m m e d i a t e a n d p r o f o u n d im
pact u p o n the g r e a t i m m i g r a t i o n d e b a t e , then a major political issue 
in A m e r i c a . Restrict ion was in the air, a n d w o u l d have o c c u r r e d 
wi thout scientific b a c k i n g . ( C o n s i d e r the wide s p e c t r u m of s u p p o r t 
that limitationists c o u l d m u s t e r — f r o m traditional craft unions fear
ing mul t i tudes o f low-paid laborers , to j ingoists a n d A m e r i c a f i r s ters 
w h o r e g a r d e d most i m m i g r a n t s a s b o m b - t h r o w i n g anarchists a n d 
w h o h e l p e d m a k e m a r t y r s o f Sacco a n d Vanzett i . ) B u t the t iming, 
and especial ly the pecul iar character , o f the 1924 Restriction A c t 
clearly ref lected the l o b b y i n g of scientists a n d eugenicists , a n d the 
a r m y data f o r m e d their most p o w e r f u l bat ter ing r a m (see C h a s e , 
1 9 7 7 ; K a m i n , 1 9 7 4 ; a n d L u d m e r e r , 1972) . 

H e n r y Fairfield O s b o r n , trustee o f C o l u m b i a Univers i ty a n d 
p r e s i d e n t o f t h e A m e r i c a n M u s e u m o f N a t u r a l History , w r o t e i n 
1 9 2 3 , in a s tatement that I c a n n o t r e a d wi thout a s h u d d e r w h e n I 
recall the g r u e s o m e statistics o f mortal i ty f o r W o r l d W a r I: 

I believe those tests were worth what the war cost, even in human life, 
if they served to show clearly to our people the lack of intelligence in our 
country, and the degrees of intelligence in different races who are coming 
to us, in a way which no one can say is the result of prejudice. . . . We have 
learned once and for all that the negro is not like us. So in regard to many 
races and subraces in Europe we learned that some which we had believed 
possessed of an order of intelligence perhaps superior to ours [read Jews] 
were far inferior. 
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C o n g r e s s i o n a l debates l e a d i n g to passage o f the I m m i g r a t i o n 
Restrict ion A c t o f 1924 f r e q u e n t l y i n v o k e d the a r m y data. E u g e n i 
cists lobbied n o t only for limits to i m m i g r a t i o n , but f o r c h a n g i n g its 
character by i m p o s i n g h a r s h quotas against nations o f in fer ior 
s t o c k — a f e a t u r e o f the 1924 act that m i g h t n e v e r h a v e b e e n imple
m e n t e d , o r e v e n c o n s i d e r e d , wi thout the a r m y d a t a a n d eugenic ist 
p r o p a g a n d a . I n short , s o u t h e r n and eastern E u r o p e a n s , the A l p i n e 
a n d M e d i t e r r a n e a n nations with m i n i m a l scores on the a r m y tests, 
s h o u l d b e k e p t out . T h e eugenicists batt led a n d w o n o n e o f the 
greatest victories o f scientific racism in A m e r i c a n history. T h e f i rs t 
restriction act of 1921 h a d set yearly quotas at 3 p e r c e n t of immi
g r a n t s f r o m any nat ion then res ident i n A m e r i c a . T h e 1924 act, 
fo l lowing a b a r r a g e of eugenic ist p r o p a g a n d a , reset the quotas at 2 
p e r c e n t o f p e o p l e f r o m e a c h nation r e c o r d e d in the 1890 census . 
T h e 1890 f igures w e r e u s e d until 1930. W h y 1890 a n d not 1920 
since the act was passed in 1924? 1890 m a r k e d a w a t e r s h e d in the 
history o f i m m i g r a t i o n . S o u t h e r n a n d eastern E u r o p e a n s arr ived 
in relatively small n u m b e r s b e f o r e t h e n , b u t b e g a n to p r e d o m i n a t e 
thereaf ter . Cynica l , b u t ef fect ive. " A m e r i c a must b e k e p t A m e r i 
c a n , " p r o c l a i m e d Ca lv in C o o l i d g e as he s igned the bill. 

BRIGHAM RECANTS 

Six years after his data h a d so material ly a f fected the establish
m e n t o f national q u o t a s , B r i g h a m h a d a p r o f o u n d c h a n g e o f heart . 
He r e c o g n i z e d that a test score c o u l d n o t be reif ied as an entity 
inside a person 's h e a d : 

Most psychologists working in the test field have been guilty of a nam
ing fallacy which easily enables them to slide mysteriously from the score 
in the test to the hypothetical faculty suggested by the name given to the 
test. Thus , they speak of sensory discrimination, perception, memory, 
intelligence, and the like while the reference is to a certain objective test 
situation (Brigham, 1930, p. 159). 

In a d d i t i o n , B r i g h a m n o w real ized that the a r m y data w e r e 
worthless as m e a s u r e s of innate intel l igence f o r t w o reasons . For 
each e r r o r , he a p o l o g i z e d with an abjectness rare ly e n c o u n t e r e d in 
scientific l i terature. First, he admit ted that A l p h a a n d B e t a could 
n o t be c o m b i n e d i n t o a s ingle scale as he a n d Y e r k e s h a d d o n e in 
p r o d u c i n g a v e r a g e s for races a n d nat ions. T h e tests m e a s u r e d dif-
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f e r e n t things , a n d each was internal ly inconsistent in any case. Each 
nat ion was r e p r e s e n t e d by a s a m p l e of recruits w h o h a d taken 
A l p h a and B e t a in d i f f e r i n g p r o p o r t i o n s . N a t i o n s c o u l d not be 
c o m p a r e d at all ( B r i g h a m , 1930, p . 164): 

As this method of amalgamating Alphas and Betas to produce a com
bined scale was used by the writer in his earlier analysis of the Army tests 
as applied to samples of foreign born in the draft, that study with its entire 
hypothetical superstructure of racial differences collapses completely. 

S e c o n d l y , B r i g h a m a c k n o w l e d g e d that the tests h a d m e a s u r e d 
familiarity with A m e r i c a n l a n g u a g e a n d c u l t u r e , n o t innate intelli
g e n c e : 

For purposes of comparing individuals or groups, it is apparent that 
tests in the vernacular must be used only with individuals having equal 
opportunity to acquire the vernacular of the test. This requirement pre
cludes the use of such tests in making comparative studies of individuals 
brought up in homes in which the vernacular of the test is not used, or in 
which two vernaculars are used. T h e last condition is frequently violated 
here in studies of children born in this country whose parents speak 
another tongue. It is important, as the effects of bilingualism are not 
entirely known. . . . Comparative studies of various national and racial 
groups may not be made with existing tests. . . . One of the most preten
tious of these comparative racial studies—the writer's own—was without 
foundation (Brigham, 1930, p. 165). 

B r i g h a m p a i d his personal debt , but h e c o u l d n o t u n d o w h a t 
the tests h a d a c c o m p l i s h e d . T h e quotas s tood, a n d s lowed i m m i 
grat ion f r o m s o u t h e r n a n d eastern E u r o p e to a trickle. T h r o u g h 
out the 1930s, Jewish r e f u g e e s , ant ic ipat ing the holocaust , s o u g h t 
t o e m i g r a t e , b u t w e r e not a d m i t t e d . T h e legal quotas , a n d cont in
u i n g e u g e n i c a l p r o p a g a n d a , b a r r e d t h e m e v e n i n years w h e n 
inflated quotas for w e s t e r n a n d n o r t h e r n E u r o p e a n nat ions w e r e 
not f i l l ed . C h a s e ( 1 9 7 7 ) has est imated that the quotas b a r r e d up to 
6 million s o u t h e r n , central , a n d eastern E u r o p e a n s b e t w e e n 1924 
and the o u t b r e a k o f W o r l d W a r I I (assuming that i m m i g r a t i o n h a d 
cont inued a t its p r e - 1 9 2 4 rate). We k n o w w h a t h a p p e n e d to m a n y 
who wished t o leave but h a d n o w h e r e t o g o . T h e paths t o destruc
t ion are of ten indirect , b u t ideas c a n be agents as s u r e as g u n s a n d 
bombs. 



SIX 

T h e Real Error of Cyril Burt 

Factor Analysis and the Reification of 
Intelligence 

It has been the signal merit of the English school of psychology, from Sir 
Francis Galton onwards, that it has, by this very device of mathematical 
analysis, transformed the mental test from a discredited dodge of the 
charlatan into a recognized instrument of scientific precision. 

— CYRIL BURT, 1921, p. 130 

The case of Sir Cyril Burt 
If I h a d any des ire to lead a life of i n d o l e n t ease , I w o u l d wish 

to be an identical twin, s e p a r a t e d at birth f r o m my b r o t h e r a n d 
raised in a d i f f e r e n t social class. We c o u l d h i r e ourse lves o u t to a 
host o f social scientists a n d practical ly n a m e o u r fee . F o r we w o u l d 
be e x c e e d i n g l y r a r e representat ives o f t h e only really a d e q u a t e nat
u r a l e x p e r i m e n t f o r s e p a r a t i n g genet ic f r o m e n v i r o n m e n t a l effects 
in h u m a n s — g e n e t i c a l l y identical individuals raised in d isparate 
e n v i r o n m e n t s . 

Studies o f identical twins raised apart s h o u l d t h e r e f o r e h o l d 
p r i d e o f place i n l i terature o n the inher i tance o f I Q . A n d s o i t 
w o u l d b e b u t f o r o n e p r o b l e m — t h e e x t r e m e rarity o f the animal 
itself. Few invest igators h a v e b e e n able to rust le up m o r e than 
twenty pairs o f twins. Y e t , amidst this paltr iness, o n e study s e e m e d 
t o stand out : that o f Sir Cyr i l B u r t ( 1 8 8 3 - 1 9 7 1 ) . Sir C y r i l , d o y e n o f 
m e n t a l testers, h a d p u r s u e d t w o sequential careers that g a i n e d h i m 
a p r e e m i n e n t ro le in d i rec t ing both t h e o r y a n d pract ice in his f ield 
of e d u c a t i o n a l p s y c h o l o g y . F o r twenty years he was the official psy
chologist o f the L o n d o n C o u n t y C o u n c i l , responsible f o r the 
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administrat ion a n d interpretat ion of menta l tests in L o n d o n ' s 
schools . He then s u c c e e d e d C h a r l e s S p e a r m a n as professor in the 
m o s t inf luential chair of p s y c h o l o g y in Bri ta in: Universi ty C o l l e g e , 
L o n d o n ( 1 9 3 2 - 1 9 5 0 ) . D u r i n g his l o n g r e d r e m e n t , Sir Cyri l p u b 
l ished several p a p e r s that buttressed the heredi tar ian claim by cit
ing very h i g h corre lat ion b e t w e e n I Q scores o f identical twins 
raised apart . Burt ' s s tudy stood out a m o n g all o t h e r s b e c a u s e he 
h a d f o u n d fifty-three pairs , m o r e than twice the total o f any p r e 
vious at tempt . It is scarcely surpr is ing that A r t h u r J e n s e n u s e d Sir 
Cyri l 's f igures as the most i m p o r t a n t d a t u m in his notor ious article 
(1969) on s u p p o s e d l y inher i ted a n d ineradicable d i f ferences in 
inte l l igence b e t w e e n whites a n d blacks in A m e r i c a . 

T h e story of Burt ' s u n d o i n g is n o w m o r e than a twice-told tale. 
Pr inceton psychologist L e o n K a m i n first n o t e d that, whi le B u r t h a d 
increased his s a m p l e o f twins f r o m f e w e r than twenty to m o r e than 
f i fty in a series of publ icat ions, the a v e r a g e corre lat ion b e t w e e n 
pairs for I Q r e m a i n e d u n c h a n g e d t o the third dec imal p l a c e — a 
statistical situation so unl ikely that it matches o u r v e r n a c u l a r defi
nition o f impossible . T h e n , in 1 9 7 6 , O l i v e r Gill ie, medical corre
s p o n d e n t of the L o n d o n Sunday Times, e levated the c h a r g e f r o m 
inexcusable carelessness to conscious fakery . Gill ie d i s c o v e r e d , 
a m o n g m a n y o t h e r things , that Burt ' s t w o "col laborators ," a Mar
g a r e t H o w a r d a n d a J . C o n w a y , the w o m e n w h o s u p p o s e d l y col
lected a n d processed his data , e i ther n e v e r existed at all, or at least 
c o u l d not h a v e b e e n in contact with B u r t whi le he wrote the p a p e r s 
b e a r i n g their n a m e s . T h e s e c h a r g e s led t o f u r t h e r reassessments o f 
Burt ' s " e v i d e n c e " f o r his r ig id heredi tar ian posit ion. I n d e e d , o t h e r 
crucial studies w e r e equally f r a u d u l e n t , part icularly his IQ corre
lations b e t w e e n close relatives (suspiciously too g o o d to be t r u e a n d 
a p p a r e n t l y c o n s t r u c t e d f r o m ideal statistical distr ibutions, ra ther 
than m e a s u r e d in n a t u r e — D o r f m a n , 1978), a n d his data f o r 
d e c l i n i n g levels of inte l l igence in Bri ta in. 

Burt ' s s u p p o r t e r s t e n d e d at first to v iew the c h a r g e s as a thinly 
vei led leftist plot to u n d o the h e r e d i t a r i a n posit ion by rhetor ic . 
H. J . E y s e n c k w r o t e to Burt 's sister: "I think the w h o l e affair is j u s t 
a d e t e r m i n e d e f for t on the part of s o m e very left-wing e n v i r o n 
mentalists d e t e r m i n e d to play a political g a m e with scientific facts. 
I am s u r e the f u t u r e will u p h o l d the h o n o r a n d integrity of Sir 
Cyr i l wi thout any quest ion." A r t h u r J e n s e n , w h o h a d cal led B u r t a 
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" b o r n n o b l e m a n " a n d " o n e o f the world 's great psychologists ," h a d 
to c o n c l u d e that the data on identical twins c o u l d not be trusted, 
t h o u g h he at tr ibuted their inaccuracy to carelessness a lone. 

I think that t h e s p l e n d i d "official" b i o g r a p h y of B u r t recent ly 
p u b l i s h e d by L. S. H e a r n s h a w (1979) has resolved the issue so far 
as the data p e r m i t ( H e a r n s h a w was c o m m i s s i o n e d to write his b o o k 
by Burt ' s sister b e f o r e any c h a r g e s h a d b e e n leveled) . H e a r n s h a w , 
w h o b e g a n a s a n unqual i f ied a d m i r e r o f B u r t a n d w h o tends t o 
share his intel lectual a t d t u d e s , eventual ly c o n c l u d e d that all alle
gat ions a r e t r u e , a n d worse . A n d yet , H e a r n s h a w has c o n v i n c e d m e 
that the v e r y e n o r m i t y a n d bizarreness of Burt ' s fakery forces us to 
v iew it n o t as t h e "rat ional" p r o g r a m of a d e v i o u s p e r s o n t ry ing to 
salvage his h e r e d i t a r i a n d o g m a w h e n h e k n e w t h e g a m e was u p 
(my or ig inal suspic ion, I confess) , b u t as the actions of a sick a n d 
t o r t u r e d m a n . (All this, o f c o u r s e , d o e s not t o u c h the d e e p e r issue 
o f why such patent ly m a n u f a c t u r e d data w e n t u n c h a l l e n g e d for s o 
l o n g , a n d w h a t this will to bel ieve implies a b o u t the basis of o u r 
h e r e d i t a r i a n presupposi t ions . ) 

H e a r n s h a w bel ieves that B u r t b e g a n his fabrications in the early 
1940s, a n d that his ear l ier w o r k was h o n e s t , t h o u g h m a r r e d by 
r igid a pr ior i c o n v i c d o n a n d often inexcusably s loppy a n d superf i
cial, e v e n by the s t a n d a r d s of his o w n t ime. B u r t ' s w o r l d b e g a n to 
col lapse d u r i n g the war , part ly by his o w n d o i n g to be sure . His 
research d a t a p e r i s h e d in the blitz of L o n d o n ; his m a r r i a g e fai led; 
h e was e x c l u d e d f r o m his o w n d e p a r t m e n t w h e n h e r e f u s e d t o 
ret ire gracefu l ly at the m a n d a t o r y a g e a n d a t t e m p t e d to retain con
trol; h e was r e m o v e d a s ed i tor o f the j o u r n a l h e h a d f o u n d e d , 
a g a i n after d e c l i n i n g to c e d e control at the specif ied t ime he h i m 
self h a d set; his h e r e d i t a r i a n d o g m a no l o n g e r m a t c h e d the spirit 
o f a n a g e that h a d j u s t witnessed the holocaust . I n a d d i t i o n , B u r t 
a p p a r e n t l y s u f f e r e d f r o m M e n i e r e s disease, a d i s o r d e r of the 
o r g a n s o f b a l a n c e , with f r e q u e n t a n d n e g a t i v e c o n s e q u e n c e s for 
personal i ty as well . 

H e a r n s h a w cites f o u r instances of f r a u d in Burt ' s later career . 
T h r e e I h a v e a l r e a d y m e n t i o n e d (fabrication of data on identical 
twins, k inship corre lat ions in I Q , a n d d e c l i n i n g levels o f intelli
g e n c e in Bri ta in) . T h e f o u r t h is, in m a n y ways , the most bizarre 
tale of all b e c a u s e Burt ' s c la im was so a b s u r d a n d his act ions so 
p a t e n t a n d easy to u n c o v e r . I t c o u l d not h a v e b e e n the act of a 
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rational m a n . B u r t a t t e m p t e d to c o m m i t an act o f intellectual par
ricide by d e c l a r i n g himself , r a t h e r than his p r e d e c e s s o r a n d m e n 
tor C h a r l e s S p e a r m a n , as the fa ther of a techni qu e called " factor 
analysis" in p s y c h o l o g y . S p e a r m a n h a d essentially invented the 
t e c h n i q u e in a ce lebrated p a p e r of 1904. B u r t n e v e r c h a l l e n g e d 
this p r i o r i t y — i n fact he constantly a f f i rmed i t — w h i l e S p e a r m a n 
h e l d the chair that B u r t w o u l d later o c c u p y at University Col lege-
I n d e e d , in his f a m o u s book on factor analysis (1940) , B u r t states 
that " S p e a r m a n ' s p r e e m i n e n c e is a c k n o w l e d g e d by every factorist 
( 1 9 4 0 , p . x ) . 

Burt ' s f i rs t a t t e m p t to rewri te history o c c u r r e d while S p e a r m a n 
was still al ive, a n d it elicited a sharp re jo inder f r o m the o c c u p a n t 
e m e r i t u s of Burt ' s chair . B u r t w i t h d r e w immediate ly a n d w r o t e a 
letter to S p e a r m a n that may be u n m a t c h e d f o r d e f e r e n c e a n d obse
quiousness : " S u r e l y y o u h a v e a p r i o r c laim here . . . . I h a v e b e e n 
w o n d e r i n g w h e r e precisely I h a v e g o n e astray. W o u l d i t be simplest 
f o r me to n u m b e r my statements, then like my schoolmaster o f old 
y o u can p u t a cross against the points w h e r e y o u r p u p i l has blun
d e r e d , a n d a tick w h e r e y o u r view is correct ly i n t e r p r e t e d . " 

B u t w h e n S p e a r m a n died , B u r t l a u n c h e d a c a m p a i g n that 
" b e c a m e increasingly u n r e s t r a i n e d , obsessive a n d e x t r a v a g a n t 
( H e a r n s h a w , 1979) t h r o u g h o u t the rest o f his life. H e a r n s h a w 
notes ( 1 9 7 9 , p p . 2 8 6 - 2 8 7 ) : " T h e whisper ings against S p e a r m a n 
that w e r e j u s t audib le in the late 1930's swelled into a str ident cam
p a i g n of bel i t t lement, which g r e w until B u r t a r r o g a t e d to himsel f 
the whole o f S p e a r m a n ' s f a m e . I n d e e d , B u r t s e e m e d t o b e b e c o m 
i n g increasingly obsessed with quest ions of priority , a n d increas
ingly touchy and egotistical ." Burt ' s false story was s imple e n o u g h ; 

K a r l Pearson h a d invented the technique of factor analysis (of 
s o m e t h i n g close e n o u g h to it) in 1 9 0 1 , three years b e f o r e Spear
man's p a p e r . B u t Pearson h a d not a p p l i e d i t to psychological p r o b 
lems. B u r t r e c o g n i z e d its implications a n d b r o u g h t the tec hni que 
into studies of mental testing, m a k i n g several crucial modif icat ions 
a n d i m p r o v e m e n t s a l o n g the way. T h e l ine, t h e r e f o r e , r u n s f r o m 
Pearson to B u r t . S p e a r m a n ' s 1904 p a p e r was mere ly a d ivers ion. 

B u r t told his story again a n d again . He e v e n told i t t h r o u g h o n e 
of his m a n y aliases in a letter he w r o t e to his o w n j o u r n a l a n d 
s igned J a c q u e s Lafitte, a n u n k n o w n F r e n c h psychologist . With t h e 

e x c e p t i o n of Vo l ta i re a n d Binet , M. Lafitte cited only English 
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" b o r n n o b l e m a n " a n d " o n e o f the wor ld 's g r e a t psychologists ," h a d 
to c o n c l u d e that the data on identical twins c o u l d not be trusted, 
t h o u g h he at tr ibuted their inaccuracy to carelessness a lone. 

I think that the s p l e n d i d "official" b i o g r a p h y of B u r t recent ly 
p u b l i s h e d by L. S. H e a r n s h a w (1979) has resolved the issue so far 
as the data p e r m i t ( H e a r n s h a w was c o m m i s s i o n e d to write his b o o k 
by Burt ' s sister b e f o r e any c h a r g e s h a d b e e n leveled) . H e a r n s h a w , 
w h o b e g a n a s a n unqual i f ied a d m i r e r o f B u r t a n d w h o tends t o 
share his intel lectual a t d t u d e s , eventual ly c o n c l u d e d that all alle
gat ions a r e t rue , a n d worse . A n d yet , H e a r n s h a w has c o n v i n c e d m e 
that the very e n o r m i t y a n d bizarreness of Burt ' s fakery forces us to 
v iew it n o t as the "rat ional" p r o g r a m of a d e v i o u s p e r s o n t ry ing to 
salvage his h e r e d i t a r i a n d o g m a w h e n h e k n e w the g a m e was u p 
(my or ig inal suspic ion, I confess) , b u t as the actions of a sick a n d 
t o r t u r e d m a n . (All this, o f c o u r s e , d o e s not touch the d e e p e r issue 
o f why such patent ly m a n u f a c t u r e d data w e n t u n c h a l l e n g e d for s o 
l o n g , a n d w h a t this will to bel ieve implies a b o u t the basis of o u r 
h e r e d i t a r i a n presupposi t ions . ) 

H e a r n s h a w bel ieves that B u r t b e g a n his fabrications in the early 
1940s, a n d that his earl ier w o r k was honest , t h o u g h m a r r e d by 
r igid a pr ior i convict ion a n d of ten inexcusably s loppy a n d superf i
cial, e v e n by the s tandards of his o w n t ime. Burt ' s w o r l d b e g a n to 
col lapse d u r i n g the w a r , part ly by his o w n d o i n g to be sure . His 
research d a t a p e r i s h e d in the blitz of L o n d o n ; his m a r r i a g e fai led; 
h e was e x c l u d e d f r o m his o w n d e p a r t m e n t w h e n h e r e f u s e d t o 
ret ire graceful ly at the m a n d a t o r y a g e a n d a t t e m p t e d to retain con
trol; he was r e m o v e d as edi tor o f the j o u r n a l he h a d f o u n d e d , 
aga in after d e c l i n i n g to c e d e control at the specif ied t ime he h i m 
self h a d set; his h e r e d i t a r i a n d o g m a no l o n g e r m a t c h e d the spirit 
o f an a g e that h a d j u s t witnessed the holocaust . In a d d i t i o n , B u r t 
a p p a r e n t l y s u f f e r e d f r o m M e n i e r e s disease, a d i s o r d e r of the 
o r g a n s o f ba lance , with f r e q u e n t a n d negat ive c o n s e q u e n c e s for 
personal i ty as well . 

H e a r n s h a w cites f o u r instances of f r a u d in Burt ' s later career . 
T h r e e I h a v e a l ready m e n t i o n e d (fabrication o f data on identical 
twins, k inship corre lat ions in I Q , a n d d e c l i n i n g levels o f intelli
g e n c e in Britain) . T h e f o u r t h is, in m a n y ways , the most bizarre 
tale of all b e c a u s e Burt ' s c laim was so a b s u r d a n d his act ions so 
p a t e n t a n d easy to u n c o v e r . I t c o u l d not h a v e b e e n the act of a 
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rational m a n . B u r t a t t e m p t e d to c o m m i t an act o f intel lectual par
ricide by d e c l a r i n g himself , ra ther than his p r e d e c e s s o r a n d m e n 
tor C h a r l e s S p e a r m a n , as the fa ther of a techniqu e cal led " factor 
analysis" in p s y c h o l o g y . S p e a r m a n h a d essentially i n v e n t e d the 
technique in a ce lebrated p a p e r of 1904. B u r t n e v e r c h a l l e n g e d 
this p r i o r i t y — i n fact he constantly a f f i rmed i t — w h i l e S p e a r m a n 
held the chair that B u r t w o u l d later o c c u p y at Universi ty C o l l e g e . 
I n d e e d , in his f a m o u s book on factor analysis (1940) , B u r t states 
that " S p e a r m a n ' s p r e e m i n e n c e is a c k n o w l e d g e d by e v e r y factorist" 
( 1 9 4 0 , p . x ) . 

Burt ' s first a t t e m p t to rewri te history o c c u r r e d while S p e a r m a n 
was still alive, a n d it elicited a s h a r p re jo inder f r o m the o c c u p a n t 
e m e r i t u s of Burt ' s chair . B u r t w i t h d r e w immediate ly and w r o t e a 
letter to S p e a r m a n that may be u n m a t c h e d f o r d e f e r e n c e a n d obse
quiousness: " S u r e l y y o u h a v e a p r i o r claim h e r e . . . . I h a v e b e e n 
w o n d e r i n g w h e r e precisely I h a v e g o n e astray. W o u l d i t be s implest 
for m e t o n u m b e r m y statements, then like m y schoolmaster o f o ld 
y o u can p u t a cross against the points w h e r e y o u r p u p i l has b lun
d e r e d , a n d a tick w h e r e y o u r view is correct ly i n t e r p r e t e d . " 

B u t w h e n S p e a r m a n d i e d , B u r t l a u n c h e d a c a m p a i g n that 
" b e c a m e increasingly u n r e s t r a i n e d , obsessive a n d e x t r a v a g a n t " 
( H e a r n s h a w , 1979) t h r o u g h o u t the rest o f his life. H e a r n s h a w 
notes ( 1 9 7 9 , p p . 2 8 6 - 2 8 7 ) : " T h e whisper ings against S p e a r m a n 
that w e r e j u s t audib le in the late 1930's swelled into a str ident cam
p a i g n of bel i t t lement, which g r e w until B u r t a r r o g a t e d to h i m s e l f 
the whole o f S p e a r m a n ' s fame. I n d e e d , B u r t s e e m e d t o b e b e c o m 
i n g increasingly obsessed with quest ions of priority , and increas
ingly touchy a n d egotistical." Burt ' s false story was simple e n o u g h : 
Kar l Pearson h a d invented the technique of factor analysis (or 
s o m e t h i n g close e n o u g h to it) in 1 9 0 1 , t h r e e years b e f o r e Spear
man's p a p e r . B u t Pearson h a d not a p p l i e d i t to psychological p r o b 
lems. B u r t r e c o g n i z e d its implications a n d b r o u g h t the t e c h ni qu e 
into studies of menta l testing, m a k i n g several crucial modifications 
a n d i m p r o v e m e n t s a l o n g the way. T h e l ine, t h e r e f o r e , r u n s f r o m 
Pearson to B u r t . S p e a r m a n ' s 1904 p a p e r was m e r e l y a diversion. 

B u r t told his story again a n d again. He e v e n told i t t h r o u g h o n e 
of his m a n y aliases in a letter he wrote to his o w n j o u r n a l a n d 
s igned J a c q u e s Lafitte, an u n k n o w n F r e n c h psychologist . With the 
e x c e p t i o n of Vo l ta i re a n d Binet , M. Lafitte cited only Engl ish 
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sources a n d stated: "Sure ly the f i rst formal and a d e q u a t e statement 
was Karl Pearson's demonstrat ion of the m e t h o d of principal axes 
in 1 9 0 1 . " Y e t a n y o n e could have e x p o s e d Burt 's story as f ict ion 
after an hour 's e f f o r t — f o r B u r t never cited Pearson's p a p e r in any 
of his w o r k b e f o r e 1947, while all his earl ier studies of factor anal
ysis g r a n t credit to S p e a r m a n and clearly display the derivat ive 
character o f Burt 's m e t h o d s . 

Factor analysis must have been very i m p or t a nt i f B u r t chose to 
center his quest for f a m e u p o n a rewrite of history that w o u l d m a k e 
h i m its inventor . Y e t , despi te all the p o p u l a r l i terature on IQ in the 
history of mental testing, virtually n o t h i n g has b e e n writ ten (out
side professional circles) on the ro le , impact , a n d m e a n i n g of factor 
analysis. I suspect that the m a i n reason for this neglect lies in the 
abstrusely mathematica l n a t u r e of the technique. I Q , a l inear scale 
first established as a r o u g h , empir ical m e a s u r e , is easy to u n d e r 
stand. Factor analysis, rooted in abstract statistical t h e o r y a n d based 
on the a t tempt to d iscover " u n d e r l y i n g " structure in large matrices 
of data , is, to p u t it bluntly , a bitch. Y e t this inattention to factor 
analysis is a serious omission for a n y o n e w h o wishes to u n d e r s t a n d 
the history of menta l testing in o u r century , a n d its c o n t i n u i n g 
rat ionale today. F o r as B u r t correct ly noted ( 1 9 1 4 , p . 36), the his
tory of menta l test ing contains two major a n d re lated strands: age-
scale m e t h o d s (Binet I Q testing), a n d correlat ional m e t h o d s (factor 
analysis). M o r e o v e r , as S p e a r m a n continual ly stressed t h r o u g h o u t 
his career , the theoretical justif ication for us ing a uni l inear scale of 
IQ resides in factor analysis itself. B u r t may h a v e b e e n p e r v e r s e in 
his c a m p a i g n , but he was r ight in his chosen tact ic—a p e r m a n e n t 
a n d exa l ted n iche in the p a n t h e o n of p s y c h o l o g y lies reserved for 
the m a n w h o d e v e l o p e d factor analysis. 

I b e g a n my c a r e e r in biology by u s i n g factor analysis to study 
the evolut ion of a g r o u p of fossil repti les. I was t a u g h t the tech
nique as t h o u g h i t h a d d e v e l o p e d f r o m f irst principles u s i n g p u r e 
logic. In fact, virtually all its p r o c e d u r e s arose as justif ications f o r 
part icular theories of intel l igence. Factor analysis, despi te its status 
as p u r e d e d u c t i v e mathemat ics , was invented in a social context , 
a n d for def inite reasons. A n d , t h o u g h its mathemat ica l basis is 
unassai lable, its persistent use as a dev ice f o r l e a r n i n g a b o u t the 
physical s t ructure of intellect has b e e n m i r e d in d e e p c o n c e p t u a l 
errors f r o m the start. T h e pr incipal e r r o r , in fact, has involved a 
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m a j o r t h e m e of this book: re i f i cat ion—in this case, the not ion that 
such a n e b u l o u s , socially def ined c o n c e p t as intel l igence m i g h t be 
identif ied as a " t h i n g " with a locus in the bra in a n d a def inite 
d e g r e e of h e r i t a b i l i t y — a n d that i t m i g h t be m e a s u r e d as a single 
n u m b e r , thus p e r m i t t i n g a uni l inear r a n k i n g of p e o p l e a c c o r d i n g 
to the a m o u n t of i t they possess. By ident i fy ing a mathemat ica l 
factor axis with a c o n c e p t of " g e n e r a l inte l l igence ," S p e a r m a n a n d 
B u r t p r o v i d e d a theoretical justif ication for the uni l inear scale that 
Binet h a d p r o p o s e d as a r o u g h empir ica l g u i d e . 

T h e intense d e b a t e about Cyri l Burt ' s w o r k has f o c u s e d exclu
sively on t h e f a k e r y o f his late career . T h i s perspect ive has c l o u d e d 
Sir Cyril 's g r e a t e r inf luence as the most p o w e r f u l menta l tester 
c o m m i t t e d to a factor-analytic m o d e l of inte l l igence as a real a n d 
unitary " t h i n g . " Burt ' s c o m m i t m e n t was r o o t e d in the e r r o r o f 
reification. L a t e r fakery was the a f t e r t h o u g h t of a d e f e a t e d m a n ; 
his earl ier , " h o n e s t " e r r o r has r e v e r b e r a t e d t h r o u g h o u t o u r cen
tury a n d has af fected mill ions of lives. 

Correlation, cause, and factor analysis 
Correlation and cause 

T h e spirit o f Plato dies h a r d . W e h a v e b e e n u n a b l e t o escape 
the phi losophica l tradit ion that what we c a n see a n d m e a s u r e in the 
w o r l d is m e r e l y the superficial a n d i m p e r f e c t representat ion of an 
u n d e r l y i n g reality. M u c h of the fascination of statistics lies e m b e d 
d e d in o u r g u t f e e l i n g — a n d n e v e r trust a g u t f e e l i n g — t h a t abstract 
m e a s u r e s s u m m a r i z i n g large tables o f d a t a must e x p r e s s s o m e t h i n g 
m o r e real a n d f u n d a m e n t a l than the data themselves . ( M u c h 
profess ional t ra ining in statistics involves a conscious e f fort to 
c o u n t e r a c t this g u t feeling.) T h e t e c h n i q u e of correlation has b e e n 
part icular ly subject to such misuse b e c a u s e it seems to p r o v i d e a 
path for i n f e r e n c e s about causality (and i n d e e d i t d o e s , some
t i m e s — b u t only sometimes) . 

C o r r e l a t i o n assesses the t e n d e n c y of o n e m e a s u r e to vary in 
c o n c e r t with a n o t h e r . As a child g r o w s , f o r e x a m p l e , both its a r m s 
a n d legs get l o n g e r ; this j o i n t t e n d e n c y to c h a n g e in the same direc
tion is cal led a positive correlation. N o t all parts of the b o d y display 
such posit ive corre lat ions d u r i n g g r o w t h . T e e t h , f o r e x a m p l e , d o 
n o t g r o w after they e r u p t . T h e re lat ionship b e t w e e n f i r s t incisor 
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l e n g t h a n d l e g l e n g t h f r o m , say, a g e ten t o a d u l t h o o d w o u l d r e p 
resent zero correlation—legs w o u l d get l o n g e r whi le teeth c h a n g e d 
n o t a t all. O t h e r correlat ions c a n be n e g a t i v e — o n e m e a s u r e 
increases whi le the o t h e r decreases . We b e g i n to lose n e u r o n s at a 
distressingly ear ly a g e , a n d they a r e not r e p l a c e d . T h u s , the rela
t ionship b e t w e e n l e g length a n d n u m b e r o f n e u r o n s af ter mid-
c h i l d h o o d represents negative correlation—leg l e n g t h increases whi le 
n u m b e r of n e u r o n s decreases . N o t i c e that I h a v e said n o t h i n g 
a b o u t causality. W e d o n o t k n o w w h y these correlat ions exist o r d o 
n o t exist, only that they a r e p r e s e n t or n o t present . 

T h e s t a n d a r d m e a s u r e o f corre lat ion i s cal led Pearson's p r o d 
uct m o m e n t corre lat ion coefficient or , f o r short , s imply the c o r r e 
lation coeff icient, s y m b o l i z e d as r . T h e corre lat ion coeff icient 
r a n g e s f r o m + 1 for per fec t posit ive corre la t ion , to o f o r no c o r r e 
lat ion, t o - 1 f o r p e r f e c t n e g a t i v e corre la t ion.* 

In r o u g h t e r m s , r m e a s u r e s the s h a p e o f an el l ipse o f p lot ted 
points (see Fig . 6.1). V e r y skinny ellipses r e p r e s e n t h i g h correla
tions—the skinniest of all, a straight l ine, reflects an r of 1.0. Fat 
ellipses r e p r e s e n t l o w e r corre lat ions , a n d the fattest of all, a circle, 
reflects z e r o corre lat ion (increase in o n e m e a s u r e permits no p r e 
dict ion a b o u t w h e t h e r the o t h e r will increase, d e c r e a s e , or r e m a i n 
the same) . 

T h e corre lat ion coeff ic ient, t h o u g h easily ca lculated, has b e e n 
p l a g u e d b y e r r o r s o f interpretat ion. T h e s e c a n b e i l lustrated b y 
e x a m p l e . S u p p o s e that I plot a r m l e n g t h vs. l e g l e n g t h d u r i n g the 
g r o w t h of a chi ld . I will obtain a h i g h corre lat ion with t w o interest
i n g implicat ions. First, I h a v e a c h i e v e d simplification. I b e g a n with 
t w o d i m e n s i o n s (leg a n d a r m l e n g t h ) , w h i c h I h a v e n o w , effectively, 
r e d u c e d to o n e . S ince the corre lat ion is so s t r o n g , we m a y say that 
the l ine itself (a single d i m e n s i o n ) represents near ly all the infor
m a t i o n original ly s u p p l i e d as two d i m e n s i o n s . S e c o n d l y , I c a n , in 
this case, m a k e a reasonable i n f e r e n c e a b o u t the cause of this r e d u c -

* Pearson's r is not an appropriate measure for all kinds of correlation, for it assesses 
only what statisticians call the intensity of linear relationship between two mea-
jures—the tendency for all points to fall on a single straight line. Other relationships 
of strict dependence will not achieve a value of 1.0 for r. If, for example, each 
increase of 2 units in one variable were matched by an increase in a* units in the 
other variable, r would be less than 1.0, even though the two variables might be 
perfectly "correlated" in the vernacular sense. Their plot would be a parabola, not 
a straight line, and Pearson's r measures the intensity of linear relationship. 
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t ion t o o n e d i m e n s i o n . A r m a n d leg length a r e t ightly corre lated 
b e c a u s e they a r e b o t h partial m e a s u r e s o f a n u n d e r l y i n g biological 
p h e n o m e n o n , n a m e l y g r o w t h itself. 

Y e t , lest a n y o n e b e c o m e too h o p e f u l that corre lat ion represents 
a magic m e t h o d f o r the u n a m b i g u o u s identif ication of cause , con
sider the re lat ionship b e t w e e n my a g e a n d the pr ice o f gasol ine 
d u r i n g the past ten years . T h e corre lat ion is nearly per fec t , but no 
o n e w o u l d suggest a n y a s s i g n m e n t o f cause. T h e fact o f correlat ion 
implies n o t h i n g a b o u t cause . I t is not e v e n t r u e that intense corre
lations a r e m o r e likely to r e p r e s e n t cause than w e a k o n e s , f o r the 
corre lat ion of my a g e with the pr ice of gasol ine is nearly 1.0. I 
s p o k e o f cause for a r m a n d l e g lengths not b e c a u s e their correla
tion was h i g h , b u t b e c a u s e I k n o w s o m e t h i n g a b o u t the b io logy of 
the situation. T h e i n f e r e n c e o f cause must c o m e f r o m s o m e w h e r e 
else, not f r o m the s imple fact o f c o r r e l a t i o n — t h o u g h a n u n e x 
p e c t e d corre lat ion m a y lead us to search for causes so l o n g as we 
r e m e m b e r that w e m a y not f i n d t h e m . T h e vast majority o f corre
lations in o u r w o r l d a r e , wi thout d o u b t , noncausal . A n y t h i n g that 
has b e e n increas ing steadily d u r i n g the past few years will be 
s trongly c o r r e l a t e d with the distance b e t w e e n the earth a n d Hal-
ley's c o m e t (which has also b e e n increas ing of l a t e ) — b u t e v e n the 
most d e d i c a t e d as tro loger w o u l d not d iscern causality in most of 
these re lat ionships. T h e invalid assumpt ion that corre lat ion implies 
cause i s p r o b a b l y a m o n g the two or three most serious a n d c o m 
m o n e r r o r s o f h u m a n r e a s o n i n g . 

F e w p e o p l e w o u l d be f o o l e d by such a r e d u c t i o ad a b s u r d u m as 
the age-gas corre lat ion. B u t c o n s i d e r an i n t e r m e d i a t e case. I am 
g i v e n a table of data s h o w i n g h o w far twenty c h i l d r e n can hit a n d 
t h r o w a baseball . I g r a p h these data a n d calculate a h i g h r. Most 
p e o p l e , I th ink, w o u l d share my intuit ion that this is n o t a m e a n 
ingless corre lat ion; yet in the absence of f u r t h e r i n f o r m a t i o n , the 
corre lat ion itself teaches m e n o t h i n g a b o u t u n d e r l y i n g causes. For 
I can suggest at least t h r e e d i f f e r e n t a n d reasonable causal inter
pretat ions f o r the corre lat ion (and the t r u e reason is probably s o m e 
c o m b i n a t i o n o f t h e m ) : 

1. T h e c h i l d r e n a r e simply o f d i f f e r e n t a g e s , a n d o l d e r c h i l d r e n 
can hit a n d t h r o w far ther . 

2 . T h e d i f f e r e n c e s r e p r e s e n t variat ion in pract ice a n d tra ining. 
S o m e c h i l d r e n a r e Little L e a g u e stars a n d can tell y o u the y e a r that 
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Rogers H o r n s b y hit .424 ( 1 9 2 4 — I was a bratty little kid like that); 
others k n o w Billy Mart in only as a figure in Lite b e e r commercia ls . 

3. T h e d i f f e r e n c e s r e p r e s e n t disparit ies in native ability that 
cannot be erased e v e n by intense tra ining. ( T h e situation would be 
even m o r e c o m p l e x i f the sample i n c l u d e d both boys a n d girls o f 
convent ional u p b r i n g i n g . T h e corre lat ion m i g h t t h e n b e attr ibuted 
primari ly to a f o u r t h c a u s e — s e x u a l d i f f e r e n c e s ; a n d we w o u l d 
have to w o r r y , in a d d i t i o n , a b o u t the cause of the sexual d i f f e r e n c e : 
training, i n b o r n const i tut ion, o r s o m e c o m b i n a t i o n o f n a t u r e a n d 
n u r t u r e ) . 

In s u m m a r y , most correlat ions are noncausa l ; w h e n correla
tions a r e causal , the fact and s trength of the corre lat ion rarely spec
ifies the n a t u r e of the cause. 

Correlation in more than two dimensions 

T h e s e two-dimensional e x a m p l e s a r e easy t o g r a s p ( h o w e v e r 
difficult they a r e t o interpret) . B u t what o f correlat ions a m o n g 
m o r e than two measures? A b o d y is c o m p o s e d of m a n y parts , n o t 
just arms a n d legs, a n d w e may w a n t t o k n o w h o w several m e a s u r e s 
interact d u r i n g g r o w t h . S u p p o s e , f o r simplicity, that we a d d j u s t 
o n e m o r e m e a s u r e , h e a d length, to m a k e a three-d imensional sys
tem. W e may n o w depic t the corre lat ion s tructure a m o n g the t h r e e 
m e a s u r e s in t w o ways: 

1. We m a y g a t h e r all corre lat ion coefficients b e t w e e n pairs of 
m e a s u r e s into a single table, or matrix of corre lat ion coefficients 
(Fig. 6.2). T h e line f r o m u p p e r left to lower r i g h t r e c o r d s the nec
essarily per fec t corre lat ion of each variable with itself. It is cal led 
the principal d i a g o n a l , a n d all correlat ions a l o n g i t a r e 1.0. T h e 
matr ix is symmetr ical a r o u n d the pr incipal d i a g o n a l , since the cor
relat ion of m e a s u r e 1 with m e a s u r e 2 is the same as the corre lat ion 
of 2 with 1. T h u s , the three values e i ther a b o v e or below the pr in
cipal d i a g o n a l a r e the correlat ions we seek: a r m with leg, a r m with 
h e a d , a n d leg with h e a d . 

2. We m a y plot the points for all individuals o n t o a three-
d i m e n s i o n a l g r a p h (Fig. 6.3). Since the correlat ions a r e all positive, 
the points a r e o r i e n t e d as an ell ipsoid (or football) . (In two d i m e n 
sions, they f o r m e d an ellipse.) A l ine r u n n i n g a l o n g the major axis 
o f the football e x p r e s s e s the s t rong positive correlat ions b e t w e e n 
all m e a s u r e s . 



arm leg head 

arm 

leg 

head 

l.O 0.91 0.72 

0.91 1.0 0.63 

0.72 0.63 1.0 
6*2 A correlation matrix for three 
measurements. 
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W e can g r a s p the three-d imensional case, both mental ly a n d 
pictorially. B u t what a b o u t 20 d i m e n s i o n s , or 100? I f we m e a s u r e d 
100 parts of a g r o w i n g b o d y , o u r corre lat ion m a t r i x w o u l d conta in 
10,000 items. To plot this i n f o r m a t i o n , we w o u l d h a v e to w o r k in 
a 100-dimensional space , with 100 mutual ly p e r p e n d i c u l a r axes 
r e p r e s e n t i n g the or ig inal m e a s u r e s . A l t h o u g h these 100 axes pres
ent no m a t h e m a t i c a l p r o b l e m (they f o r m , in technical terms, a 
h y p e r s p a c e ) , we c a n n o t plot t h e m in o u r three-d imensional Eucl id
ian w o r l d . 

T h e s e 100 m e a s u r e s o f a g r o w i n g b o d y p r o b a b l y do not r e p r e 
sent 100 d i f f e r e n t biological p h e n o m e n a . Just as most of the infor
mat ion in o u r t h r e e - d i m e n s i o n a l ' e x a m p l e could be resolved into a 
single d i m e n s i o n (the l o n g axis of the football) , so m i g h t o u r 100 
m e a s u r e s be simplif ied into f e w e r d imensions . We will lose s o m e 
i n f o r m a t i o n in the process to be s u r e — a s we did w h e n we col lapsed 
the l o n g a n d skinny footbal l , still a three-d imensional s t ructure , 
into the single l ine r e p r e s e n t i n g its l o n g axis. B u t we may be wi l l ing 
to accept this loss in e x c h a n g e for simplification a n d f o r the possi
bility of i n t e r p r e t i n g the d i m e n s i o n s that we do reta in in biological 
terms. 

Factor analysis and its goals 

W i t h this e x a m p l e , we c o m e to the heart of what/actor analysis 
attempts to d o . Factor analysis is a mathematica l t e c h n i q u e for 
r e d u c i n g a c o m p l e x system of correlat ions into f e w e r d i m e n s i o n s . 
It w o r k s , l iterally, by fac tor ing a matr ix , usually a matr ix of c o r r e 
lation coefficients. ( R e m e m b e r the high-school a lgebra exerc ise 
cal led " f a c t o r i n g , " w h e r e y o u simplif ied h o r r e n d o u s express ions by 
r e m o v i n g c o m m o n mult ipl iers o f all terms?) G e o m e t r i c a l l y , the 
process of f a c t o r i n g a m o u n t s to p lac ing axes t h r o u g h a football of 
points . In the 100-dimensional case, we are not likely to r e c o v e r 
e n o u g h i n f o r m a t i o n on a single line d o w n the hyperfootbal l ' s l o n g 
a x i s — a line cal led the f irst principal component. We will n e e d addi
tional axes . By c o n v e n t i o n , we r e p r e s e n t the s e c o n d d i m e n s i o n by 
a l ine perpendicular to the first pr incipal c o m p o n e n t . T h i s second 
axis , o r second principal component, is def ined as the line that resolves 
m o r e o f the r e m a i n i n g variat ion than any other l ine that c o u l d be 
d r a w n p e r p e n d i c u l a r to the f i rs t principal c o m p o n e n t . If, for 
e x a m p l e , the h y p e r f o o t b a l l w e r e squashed f lat l ike a f lounder, the 
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first pr incipal c o m p o n e n t w o u l d r u n t h r o u g h the m i d d l e , f r o m 
h e a d to tail, a n d the second also t h r o u g h the m i d d l e , b u t f r o m side 
to side. S u b s e q u e n t lines w o u l d be p e r p e n d i c u l a r to all p r e v i o u s 
a x e s , a n d w o u l d resolve a steadily d e c r e a s i n g a m o u n t of r e m a i n i n g 
variat ion. W e m i g h t f i n d that f i v e pr inc ipal c o m p o n e n t s resolve 
a lmost all the var iat ion in o u r h y p e r f o o t b a l l — t h a t is, the h y p e r 
football d r a w n in 5 d i m e n s i o n s looks sufficiently like the original 
to satisfy us , j u s t as a pizza or a f l o u n d e r d r a w n in two d i m e n s i o n s 
m a y e x p r e s s all the i n f o r m a t i o n we n e e d , e v e n t h o u g h b o t h origi
nal objects contain three d i m e n s i o n s . If we elect to stop at 5 
d i m e n s i o n s , we m a y achieve a cons iderable simplif ication at the 
acceptable price o f m i n i m a l loss o f i n f o r m a t i o n . We c a n g r a s p the 
5 d i m e n s i o n s conceptual ly ; we may e v e n be able to i n t e r p r e t t h e m 
biological ly . 

Since f a c t o r i n g is p e r f o r m e d on a corre lat ion matr ix , I shall use 
a geometr ica l r e p r e s e n t a t i o n of the corre lat ion coefficients t h e m 
selves in o r d e r to e x p l a i n better h o w the t e c h ni qu e o p e r a t e s . T h e 
or ig inal m e a s u r e s m a y be r e p r e s e n t e d as vectors o f uni t l e n g t h , * 

*( Footnote for aficionados—others may safely skip.) Here, I am technically discuss
ing a procedure called "principal components analysis," not quite the same thing as 
factor analysis. In principal components analysis, we preserve all information in the 
original measures and fit new axes to them by the same criterion used in factor 
analysis in principal components orientation—that is, the first axis explains more 
data than any other axis could and subsequent axes lie at right angles to all other 
axes and encompass steadily decreasing amounts of information. In true factor 
analysis, we decide beforehand (by various procedures) not to include all informa
tion on our factor axes. But the two techniques—true factor analysis in principal 
components orientation and principal components analysis—play the same concep
tual role and differ only in mode of calculation. In both, the first axis (Spearman's 
g for intelligence tests) is a "best fit" dimension that resolves more information in a 
set of vectors than any other axis could. 

During the past decade or so, semantic confusion has spread in statistical circles 
through a tendency to restrict the term "factor analysis" only to the rotations of axes 
usually performed after the calculation of principal components, and to extend the 
term "principal components analysis" both to true principal components analysis 
(all information retained) and to factor analysis done in principal components ori
entation (reduced dimensionality and loss of information). This shift in definition is 
completely out of keeping with the history of the subject and terms. Spearman, 
Burt, and hosts of other psychometricians worked for decades in this area before 
Thurstone and others invented axial rotations. They performed all their calcula
tions in the principal components orientation, and they called themselves "factor 
analysts." I continue, therefore, to use the term "factor analysis" in its original sense 
to include any orientation of axes—principal components or rotated, orthogonal or 
oblique. 

I will also use a common, if somewhat sloppy, shorthand in discussing what 
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radiat ing f r o m a c o m m o n point . I f t w o m e a s u r e s a r e h ighly corre
lated, their vectors lie close to each other . T h e cosine of the a n g l e 
b e t w e e n any two vectors r e c o r d s the corre lat ion coeff icient 
b e t w e e n t h e m . I f two vectors o v e r l a p , their corre lat ion is per fec t , 
or 1.0; the cosine of o° is 1.0. If two vectors lie at r i g h t angles , they 
a r e c o m p l e t e l y i n d e p e n d e n t , with a corre lat ion of z e r o ; the cosine 
of 9 0 0 i s z e r o . I f two vectors point in oppos i te d irect ions , their cor
relat ion is perfect ly negat ive , or — 1.0; the cosine of 180° is — 1 . 0 . A 
m a t r i x o f h i g h posit ive corre lat ion coeff icients will be r e p r e s e n t e d 
by a c luster of vectors , e a c h s e p a r a t e d f r o m each o t h e r v e c t o r by a 
small acute a n g l e (Fig. 6.4). W h e n we factor such a cluster into 
f e w e r d imens ions b y c o m p u t i n g pr inc ipal c o m p o n e n t s , w e c h o o s e 
as o u r f i rs t c o m p o n e n t the axis of m a x i m a l reso lv ing p o w e r , a k ind 
o f g r a n d a v e r a g e a m o n g all vectors . W e assess reso lv ing p o w e r b y 
pro jec t ing each vector o n t o the axis. T h i s is d o n e by d r a w i n g a l ine 
f r o m the tip of the vector to the axis , p e r p e n d i c u l a r to the axis. 
T h e ratio o f pro jec ted l e n g t h o n the axis t o the actual l e n g t h o f the 
v e c t o r itself m e a s u r e s the p e r c e n t a g e of a vector 's i n f o r m a t i o n 
resolved by the axis. ( T h i s is difficult to e x p r e s s verbal ly , b u t I think 
that F i g u r e 6.5 will d ispel confusion.) If a vector lies n e a r the axis , 
i t is h igh ly reso lved a n d the axis e n c o m p a s s e s most of its i n f o r m a 
tion. As a v e c t o r m o v e s away f r o m the axis t o w a r d a m a x i m a l sep
arat ion of go° , the axis resolves less a n d less of it. 

We posit ion the f irst pr incipal c o m p o n e n t (or axis) so that i t 
resolves m o r e i n f o r m a t i o n a m o n g all the vectors than any o t h e r 
axis could . F o r o u r matr ix o f h i g h positive corre lat ion coefficients, 
r e p r e s e n t e d by a set of tightly c lustered vectors , the f irst pr inc ipal 
c o m p o n e n t runs t h r o u g h the m i d d l e of the set (Fig. 6.4). T h e 
s e c o n d pr incipal c o m p o n e n t lies at r i g h t angles to the f i rst a n d 
resolves a m a x i m a l a m o u n t of r e m a i n i n g i n f o r m a t i o n . B u t i f the 
f i rst c o m p o n e n t has a lready reso lved most of the i n f o r m a t i o n in all 
the vectors , t h e n the second a n d s u b s e q u e n t pr incipal axes can only 
d e a l with the small a m o u n t of i n f o r m a t i o n that r e m a i n s (Fig. 6.4). 

factor axes do. Technically, factor axes resolve variance in original measures. I will, 
as is often done, speak of them as "explaining" or "resolving" information—as they 
do in the vernacular (though not in the technical) sense of information. That is, 
when the vector of an original variable projects strongly on a set of factor axes, little 
of its variance lies unresolved in higher dimensions outside the system of factor 
axes. 
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Such systems of h i g h positive correlation are f o u n d frequent ly 
in nature . In my o w n first study in factor analysis, for e x a m p l e , I 
considered f o u r t e e n m e a s u r e m e n t s on the bones of twenty-two 
species of pe lycosaurian reptiles (the fossil beasts with the sails on 
their backs, of ten c o n f u s e d with d inosaurs , but actually the ances
tors of m a m m a l s ) . My f i rs t principal c o m p o n e n t resolved 97.1 per-

6 • 4 Geometric representation of correlations among eight tests when all 
correlation coefficients are high and positive. T h e first principal compo
nent, labeled 1, lies close to all the vectors, while the second principal com
ponent, labeled 2, lies at right angles to the first and does not explain much 
information in the vectors. 
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cent of the i n f o r m a t i o n in all f o u r t e e n vectors , l eav ing only 2.9 
percent f o r s u b s e q u e n t axes . M y f o u r t e e n vectors f o r m e d a n 
extremely t ight s w a r m (all practically o v e r l a p p i n g ) ; the first axis 
w e n t t h r o u g h the m i d d l e o f the s w a r m . M y pe lycosaurs r a n g e d i n 
b o d y length f r o m less than t w o to m o r e than e l e v e n feet. T h e y all 
look pretty m u c h al ike, a n d big animals h a v e l a r g e r m e a s u r e s for 
all fourteen b o n e s . A l l corre lat ion coefficients of b o n e s with o t h e r 
bones are very h i g h ; in fact, the lowest is still a w h o p p i n g 0.912. 

6*5 Computing the amount of information in a vector explained by an 
axis. Draw a line from the tip of the vector to the axis, perpendicular to 
the axis. The amount of information resolved by the axis is the ratio of the 
projected length on the axis to the true length of the vector. If a vector lies 
close to the axis, then this ratio is high and most of the information in the 
vector is resolved by the axis. Vector AB lies close to the axis and the ratio 
of the projection AB' to the vector itself, AB, is high. Vector AC lies far 
from the axis and the ratio of its projected length AC to the vector itself, 
AC, is low. 
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Scarcely surpr is ing . A f t e r all, l arge animals h a v e large b o n e s , a n d 
small animals small bones . I can i n t e r p r e t my f irst pr incipal c o m 
p o n e n t as an abstracted size factor, thus r e d u c i n g (with m i n i m a l 
loss of in format ion) my f o u r t e e n original m e a s u r e m e n t s into a sin
g l e d i m e n s i o n i n t e r p r e t e d as increas ing b o d y size. In this case, fac
tor analysis has a c h i e v e d both simplification by r e d u c t i o n of 
d i m e n s i o n s ( f r o m f o u r t e e n to effectively o n e ) , a n d explanation by 
reasonable biological interpretat ion of the first axis as a size factor. 

B u t — a n d h e r e c o m e s a n e n o r m o u s b u t — b e f o r e w e rejoice a n d 
extol factor analysis as a p a n a c e a f o r u n d e r s t a n d i n g c o m p l e x sys
tems of c o r r e l a t i o n , we s h o u l d r e c o g n i z e that i t is subject to the 
same caut ions a n d objections previously e x a m i n e d for the correla
tion coefficients themselves . I cons ider t w o major p r o b l e m s in the 
fo l lowing sections. 

The error of reification 

T h e f irst pr inc ipa l c o m p o n e n t is a mathemat ica l abstraction 
that can be calculated f o r a n y matr ix of corre lat ion coefficients; i t 
is not a " t h i n g " with physical reality. Factorists have o f t e n fal len 
p r e y to a t e m p t a t i o n f o r reification—for a w a r d i n g physical meaning 
to all s t r o n g pr inc ipa l c o m p o n e n t s . S o m e t i m e s this is just i f ied; I 
bel ieve that I c a n m a k e a g o o d case for i n t e r p r e t i n g my f irst pely-
cosaur ian axis as a size factor. B u t such a c laim can n e v e r arise 
f r o m the mathemat ics a l o n e , only f r o m addit ional k n o w l e d g e o f 
the physical n a t u r e o f the m e a s u r e s themselves . F o r nonsensical 
systems of corre la t ion h a v e pr incipal c o m p o n e n t s as wel l , a n d they 
m a y resolve m o r e i n f o r m a t i o n than m e a n i n g f u l c o m p o n e n t s d o i n 
o t h e r systems. A factor analysis for a five-by-five corre lat ion matr ix 
o f m y a g e , the p o p u l a t i o n o f M e x i c o , the pr ice o f swiss cheese , m y 
pet turtle's w e i g h t , a n d the a v e r a g e distance b e t w e e n galaxies d u r 
i n g the past ten years will y ie ld a s t r o n g f irst pr inc ipal c o m p o n e n t . 
T h i s c o m p o n e n t — s i n c e all the correlat ions a r e so s trongly posi
t ive—wil l p r o b a b l y resolve as h i g h a p e r c e n t a g e of i n f o r m a t i o n as 
the f irst axis in my study of pe lycosaurs . I t will also h a v e no enl ight
e n i n g physical m e a n i n g w h a t e v e r . 

In studies of inte l l igence, factor analysis has b e e n a p p l i e d to 
matrices o f corre lat ion a m o n g menta l tests. T e n tests may, for 
e x a m p l e , b e g i v e n t o each o f o n e h u n d r e d p e o p l e . Each m e a n i n g 
ful entry in the ten-by-ten corre lat ion matr ix is a corre lat ion coef-
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ficient b e t w e e n scores on t w o tests taken by each of the o n e 
h u n d r e d persons . W e h a v e k n o w n since the early days o f menta l 
t e s t i n g — a n d i t s h o u l d surpr ise no o n e — t h a t most o f these c o r r e 
lation coefficients a r e positive: that is, p e o p l e w h o score h igh ly on 
o n e kind of test t e n d , on a v e r a g e , to score h igh ly on others as well. 
Most corre lat ion matr ices for menta l tests contain a p r e p o n d e r a n c e 
of posit ive entr ies . T h i s basic observat ion served as the start ing 
point for factor analysis. C h a r l e s S p e a r m a n virtually i n v e n t e d the 
technique in 1904 as a dev ice f o r i n f e r r i n g causes f r o m corre la t ion 
matrices of m e n t a l tests. 

S ince most corre lat ion coefficients in the m a t r i x are posit ive, 
factor analysis m u s t yield a reasonably s t r o n g f irst pr incipal c o m 
p o n e n t . S p e a r m a n calculated such a c o m p o n e n t indirectly in 1904 
a n d then m a d e the cardinal invalid i n f e r e n c e that has p l a g u e d fac
tor analysis e v e r since. He reif ied i t as an "enti ty" a n d tried to give 
i t an u n a m b i g u o u s causal interpretat ion. He cal led itg, or g e n e r a l 
intel l igence, a n d i m a g i n e d that he h a d identif ied a uni tary quality 
u n d e r l y i n g all cogni t ive menta l ac t iv i ty—a quality that c o u l d be 
e x p r e s s e d as a single n u m b e r a n d u s e d to rank p e o p l e on a uni
l inear scale of intel lectual w o r t h . 

S p e a r m a n ' s g—the f irst pr incipal c o m p o n e n t of the corre lat ion 
matr ix of menta l t e s t s — n e v e r attains the p r e d o m i n a n t role that a 
f irst c o m p o n e n t plays in m a n y g r o w t h studies (as in my pelyco-

aurs). At best, g resolves 50 to 60 p e r c e n t of all i n f o r m a t i o n in the 
matr ix of tests. C o r r e l a t i o n s b e t w e e n tests a r e usually far w e a k e r 
than corre lat ions b e t w e e n t w o parts of a g r o w i n g b o d y . In most 
cases, the h ighest corre lat ion in a matr ix of tests d o e s not c o m e 

lose to r e a c h i n g the lowest v a l u e in my pe lycosaur m a t r i x — 0 . 9 1 2 . 

A l t h o u g h g n e v e r matches the s t rength of a f irst pr inc ipa l c o m 
p o n e n t of s o m e g r o w t h studies, I do not r e g a r d its fair reso lv ing 
p o w e r as accidental . Causal reasons lie b e h i n d t h e posit ive corre
lations o f most menta l tests. B u t what reasons? We c a n n o t infer the 
reasons f r o m a s t r o n g f i rs t pr incipal c o m p o n e n t any m o r e t h a n we 
can i n d u c e t h e cause of a s ingle corre lat ion coefficient f r o m its 

a g n i t u d e . We c a n n o t reify g as a " t h i n g " unless we h a v e convinc-
g , i n d e p e n d e n t i n f o r m a t i o n b e y o n d the fact o f corre lat ion itself. 

T h e situation f o r menta l tests resembles the hypothet ica l case I 
resented earl ier of corre lat ion b e t w e e n t h r o w i n g a n d hi t t ing a 

baseball. T h e re lat ionship is s t r o n g a n d we h a v e a r ight to r e g a r d 
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i t as n o n a c c i d e n t a l . B u t we c a n n o t in fer the cause f r o m t h e corre
lat ion, a n d the cause is certainly c o m p l e x . 

S p e a r m a n ' s g is part icular ly subject to ambigui ty in interpreta
t ion, i f on ly b e c a u s e the two most contradic tory causal h y p o t h e s e s 
a r e b o t h fully consistent with it: 1) that it reflects an inher i ted level 
o f menta l acuity (some p e o p l e do well on m o s t tests b e c a u s e they 
a r e b o r n smarter) ; or 2) that i t r e c o r d s e n v i r o n m e n t a l a d v a n t a g e s 
a n d deficits (some p e o p l e do well on m o s t tests b e c a u s e they are 
well schooled , g r e w u p with e n o u g h t o eat , b o o k s i n the h o m e , a n d 
l o v i n g parents) . I f the s imple existence of g can be theoretical ly 
i n t e r p r e t e d in e i ther a p u r e l y h e r e d i t a r i a n or p u r e l y e n v i r o n m e n 
talist way, t h e n its m e r e p r e s e n c e — e v e n its reasonable s t r e n g t h — 
c a n n o t just ly lead to any reification at all. T h e t e m p t a t i o n to reify 
i s p o w e r f u l . T h e idea that w e h a v e d e t e c t e d s o m e t h i n g " u n d e r l y 
i n g " the external i t ies of a large set of corre lat ion coeff icients, some
t h i n g p e r h a p s m o r e real t h a n the superficial m e a s u r e m e n t s 
themselves , can be intoxicat ing. It is Plato's essence, t h e abstract, 
e ternal reality u n d e r l y i n g superficial a p p e a r a n c e s . B u t it is a t e m p 
tation that we m u s t resist, f o r i t reflects an anc ient pre judice of 
t h o u g h t , n o t a t ruth of n a t u r e . 

Rotation and the nonnecessity of principal components 

A n o t h e r , m o r e technical , a r g u m e n t clearly d e m o n s t r a t e s why 
pr inc ipal c o m p o n e n t s c a n n o t be automatical ly reif ied as causal 
entities. I f pr inc ipal c o m p o n e n t s r e p r e s e n t e d the only way to sim
plify a corre lat ion m a t r i x , then s o m e special status for t h e m m i g h t 
b e legit imately s o u g h t . B u t they r e p r e s e n t only o n e m e t h o d a m o n g 
m a n y f o r insert ing axes into a mul t id imen s i ona l space. Principal 
c o m p o n e n t s h a v e a definite g e o m e t r i c a r r a n g e m e n t , specif ied by 
the cr i ter ion u s e d to construct t h e m — t h a t the f i r s t pr inc ipa l com
p o n e n t shall resolve a m a x i m a l a m o u n t of i n f o r m a t i o n in a set of 
vectors a n d that s u b s e q u e n t c o m p o n e n t s shall all be mutua l ly per
p e n d i c u l a r . B u t t h e r e is n o t h i n g sacrosanct a b o u t this cr i ter ion; 
vectors m a y be reso lved into any set o f axes p l a c e d within their 
space. Principal c o m p o n e n t s p r o v i d e insight in some cases, but 
o t h e r criteria a r e o f ten m o r e useful . 

C o n s i d e r the f o l l o w i n g situation, in which a n o t h e r s c h e m e for 
p lac ing axes m i g h t be p r e f e r r e d . In F i g u r e 6.6 I s h o w correlat ions 
b e t w e e n f o u r m e n t a l tests, t w o o f verbal a n d t w o o f ar i thmetical 
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apt i tude. T w o "c lusters" a r e ev ident , e v e n t h o u g h all tests a r e pos
itively corre la ted . S u p p o s e that we wish to identify these clusters by 
factor analysis. I f we use pr inc ipal c o m p o n e n t s , we m a y not rec
o g n i z e t h e m at all. T h e f i rs t pr incipal c o m p o n e n t (Spearman's g) 
goes r ight up the m i d d l e , b e t w e e n the two clusters. I t lies close to 
n o vector a n d resolves a n a p p r o x i m a t e l y equal a m o u n t o f e a c h , 
thereby m a s k i n g the existence of verbal a n d ar i thmetic clusters. Is 
this c o m p o n e n t an entity? Does a " g e n e r a l inte l l igence" exist? Or is 
g, in this case, m e r e l y a meaningless a v e r a g e based on the invalid 
a m a l g a m a t i o n o f t w o types o f i n f o r m a t i o n ? 

W e may pick u p verbal a n d ar i thmetic clusters o n the second 
principal c o m p o n e n t (called a "b ipolar fac tor" b e c a u s e s o m e p r o 
ject ions u p o n i t will be positive a n d o t h e r s negat ive w h e n vectors 
lie on both sides of the f irst pr inc ipal c o m p o n e n t ) . In this case, 
verbal tests project on the n e g a t i v e side of the second c o m p o n e n t , 
and ar i thmetic tests on the positive side. B u t we m a y fail to detect 
these clusters a l t o g e t h e r i f the f i rs t pr incipal c o m p o n e n t d o m i n a t e s 
all vectors . F o r project ions on the second c o m p o n e n t will t h e n be 
small, a n d the p a t t e r n can easily be lost (see Fig. 6.6). 

D u r i n g the 1930s factorists d e v e l o p e d m e t h o d s to treat this 
d i l e m m a a n d to r e c o g n i z e clusters o f vectors that pr incipal c o m 
ponents of ten o b s c u r e d . T h e y did this by rotat ing factor axes f r o m 
the pr inc ipal c o m p o n e n t s or ientat ion t o n e w posit ions. T h e rota
tions, established by several criteria, h a d as their c o m m o n a im the 
posi t ioning of axes n e a r clusters. In F i g u r e 6.7, f o r e x a m p l e , we 
use the cr i ter ion: place axes n e a r vectors o c c u p y i n g e x t r e m e or 
out ly ing posit ions in the total set. I f we n o w resolve all vectors into 
these rotated a x e s , we detect the clusters easily; for ar i thmetic tests 
project h i g h on rotated axis 1 a n d low on rotated axis 2, whi le ver
bal tests project h i g h on 2 a n d low on 1. M o r e o v e r , g has disappeared. 
We no l o n g e r f ind a " g e n e r a l factor" of intel l igence, n o t h i n g that 
can be reif ied as a single n u m b e r e x p r e s s s i n g overal l ability. Y e t we 
have lost no i n f o r m a t i o n . T h e two rotated axes resolve as m u c h 
informat ion in the f o u r vectors as d id the t w o pr inc ipal c o m p o 
nents. T h e y s imply distr ibute the same i n f o r m a t i o n d i f ferent ly 
u p o n the reso lv ing axes . H o w can w e a r g u e t h a t g has any claim t o 
reified status as an entity i f i t represents but o n e of n u m e r o u s pos
sible ways to posit ion axes within a set of vectors? 

In short , factor analysis simplifies large sets of data by r e d u c i n g 
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dimensional i ty a n d t r a d i n g s o m e loss of i n f o r m a t i o n for the rec
ogni t ion of o r d e r e d s t ructure in f e w e r d i m e n s i o n s . As a tool for 
simplif ication, i t has p r o v e d its great va lue in m a n y disciplines. B u t 
m a n y factorists h a v e g o n e b e y o n d simplif ication, a n d tried to 
def ine factors as causal entities. T h i s e r r o r of reification has 
p l a g u e d the t e c h n i q u e since its incept ion. It was " p r e s e n t at the 
creat ion" since S p e a r m a n invented factor analysis to study the cor
relation matr ix of menta l tests and then reified his principal c o m 
p o n e n t asg or innate , genera l intel l igence. Factor analysis m a y h e l p 
us to u n d e r s t a n d causes by d irect ing us to i n f o r m a t i o n b e y o n d the 

6 • 6 A principal components analysis of four mental tests. All correla
tions are high and the first principal component , Spearman's g, expresses 
the overall correlation. But the group factors for verbal and mathematical 
aptitude are not well resolved in this style of analysis. 
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mathematics o f corre lat ion. B u t factors, b y t h e m s e l v e s , a r e ne i ther 
things n o r causes; they are mathemat ica l abstractions. S ince the 
same set of vectors (see Figs. 6.6, 6.7) can be part i t ioned i n t o g a n d 
a small res idual axis , or into t w o axes of equal s trength that identi fy 
verbal a n d ar i thmetical clusters a n d d ispense with g entirely , we 
c a n n o t claim that S p e a r m a n ' s " g e n e r a l inte l l igence" is an ineluct
able entity necessari ly u n d e r l y i n g a n d caus ing the correlat ions 
a m o n g menta l tests. E v e n if we c h o o s e to d e f e n d g as a n o n a c c i d e n -
tal result , n e i t h e r its s trength n o r its g e o m e t r i c posit ion can specify 
what i t m e a n s in causal t e r m s — i f only because its features a r e 
equal ly consistent with e x t r e m e h e r e d i t a r i a n a n d e x t r e m e e n v i r o n 
mentalist v iews of inte l l igence. 

6*7 Rotated factor axes for the same four mental tests depicted in Fig. 
6.6. Axes are now placed near vectors lying at the periphery of the cluster. 
T h e group factors for verbal and mathematical aptitude are now well 
identified (see high projections on the axes indicated by dots), but g has 
disappeared. 

verbal math 
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Charles Spearman and general intelligence 
The two-factor theory 

C o r r e l a t i o n coeff icients a r e n o w a b o u t as ub iqui tous a n d unsur
pris ing a s c o c k r o a c h e s i n N e w Y o r k City. E v e n the c h e a p e s t p o c k e t 
calculators p r o d u c e corre lat ion coeff icients with the press of a but
ton. H o w e v e r indispensable , they are taken f o r g r a n t e d as automatic 
a c c o u t e r m e n t s of any statistical analysis that deals with m o r e than 
o n e m e a s u r e . In s u c h a context , we easily f o r g e t that they w e r e o n c e 
hailed as a b r e a k t h r o u g h in research, as a new a n d exc i t ing tool for 
d i s c o v e r i n g u n d e r l y i n g s t ructure i n tables o f raw m e a s u r e s . W e can 
sense this e x c i t e m e n t in r e a d i n g early p a p e r s o f the great A m e r i c a n 
biologist a n d statistician R a y m o n d Pearl (see Pearl , 1905 a n d 1906, 
and Pear l a n d Ful ler , 1905). Pearl c o m p l e t e d his d o c t o r a t e at the 
turn of t h e c e n t u r y a n d then p r o c e e d e d , like a h a p p y boy with a 
g l e a m i n g n e w toy, to corre la te e v e r y t h i n g in sight, f r o m the lengths 
o f e a r t h w o r m s vs. the n u m b e r o f their b o d y s e g m e n t s (where h e 
f o u n d no corre la t ion a n d a s s u m e d that increas ing length reflects 
larger , r a t h e r t h a n m o r e , segments) , to size of the h u m a n head vs. 
inte l l igence (where he f o u n d a very small corre lat ion, but attr ibuted 
it to the indirect e f fect of better nutrit ion). 

C h a r l e s S p e a r m a n , a n e m i n e n t psychologis t a n d f i n e statistician 
as wel l* b e g a n to s tudy correlat ions b e t w e e n menta l tests d u r i n g 
these h e a d y t imes. I f t w o menta l tests a r e g i v e n to a l a r g e n u m b e r 
o f p e o p l e , S p e a r m a n n o t e d , the corre lat ion coeff icient b e t w e e n 
t h e m is near ly a lways posit ive. S p e a r m a n p o n d e r e d this result a n d 
w o n d e r e d what h i g h e r general i ty i t impl ied . T h e positive correla
tions c learly indicated that e a c h test d i d n o t m e a s u r e an i n d e p e n 
d e n t attr ibute o f m e n t a l f u n c t i o n i n g . S o m e s impler s t ructure lay 
b e h i n d t h e pervas ive positive corre lat ions; b u t what structure? 
S p e a r m a n i m a g i n e d two a l ternadves . First, the p o s i d v e correlat ions 
m i g h t r e d u c e to a small set of i n d e p e n d e n t a t t r i b u t e s — t h e "facul
ties" o f the p h r e n o l o g i s t s a n d o t h e r schools o f ear ly psychology . 
P e r h a p s the m i n d h a d separate " c o m p a r t m e n t s " f o r ar i thmetic , 
verbal , a n d spatial a p t i t u d e s , for e x a m p l e . S p e a r m a n cal led such 

* Spearman took a special interest in problems of correlation and invented a mea
sure that probably ranks second in use to Pearson's r as a measure of association 
between two variables—the so-called Spearman's rank-correlation coefficient. 
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theor ies o f inte l l igence "o l igarchic ." S e c o n d , the positive corre la
tions m i g h t r e d u c e to a s ingle , u n d e r l y i n g g e n e r a l f a c t o r — a n o t i o n 
that S p e a r m a n cal led " m o n a r c h i c . " In e i ther case, S p e a r m a n rec
o g n i z e d that the u n d e r l y i n g f a c t o r s — b e they few (oligarchic) or 
s ingle ( m o n a r c h i c ) — w o u l d n o t e n c o m p a s s all i n f o r m a t i o n in a 
m a t r i x o f posit ive corre la t ion coefficients f o r a l a r g e n u m b e r of 
m e n t a l tests. A "res idual v a r i a n c e " w o u l d r e m a i n — i n f o r m a t i o n 
pecul iar to e a c h test a n d n o t re lated to any other . In o t h e r w o r d s , 
each test w o u l d h a v e its " a n a r c h i c " c o m p o n e n t . S p e a r m a n cal led 
the res idual v a r i a n c e of each test its s , or specific i n f o r m a t i o n . 
T h u s , S p e a r m a n r e a s o n e d , a s tudy o f u n d e r l y i n g s t ructure m i g h t 
lead to a " two-factor t h e o r y " in w h i c h each test c o n t a i n e d s o m e 
specific i n f o r m a t i o n (its s) a n d also ref lected the o p e r a t i o n of a sin
gle , u n d e r l y i n g factor , which S p e a r m a n cal led g , or g e n e r a l intel
l igence. Or e a c h test m i g h t i n c l u d e its specific i n f o r m a t i o n a n d also 
r e c o r d o n e o r several a m o n g a set o f i n d e p e n d e n t , u n d e r l y i n g 
f a c u l t i e s — a m a n y - f a c t o r theory . I f the s implest two-factor t h e o r y 
h e l d , t h e n all c o m m o n attributes of inte l l igence w o u l d r e d u c e to a 
single u n d e r l y i n g e n t i t y — a t r u e " g e n e r a l inte l l igence" that m i g h t 
b e m e a s u r e d f o r e a c h p e r s o n a n d m i g h t a f f o r d a n u n a m b i g u o u s 
cr i ter ion for r a n k i n g in terms o f m e n t a l w o r t h . 

C h a r l e s S p e a r m a n d e v e l o p e d factor analysis—sti l l the m o s t 
i m p o r t a n t t e c h n i q u e in m o d e r n mult ivar iate statistics—as a proce
d u r e f o r d e c i d i n g b e t w e e n t h e two- vs. the m a n y - f a c t o r t h e o r y by 
d e t e r m i n i n g w h e t h e r the c o m m o n var iance in a m a t r i x of corre la
tion coefficients c o u l d be r e d u c e d to a single " g e n e r a l " factor , or 
only to several i n d e p e n d e n t " g r o u p " factors . He f o u n d but a single 
" inte l l igence," o p t e d f o r the two-factor t h e o r y , a n d , in 1904, p u b 
l ished a p a p e r that later w o n this assessment f r o m a m a n w h o 
o p p o s e d its major result: " N o single e v e n t in the history of m e n t a l 
test ing has p r o v e d to be of such m o m e n t o u s i m p o r t a n c e as Spear
man's p r o p o s a l o f his f a m o u s two-factor t h e o r y " ( G u i l f o r d , 1 9 3 6 , 
p . 155) . E la ted , a n d with characteristic i m m o d e s t y , S p e a r m a n g a v e 
his 1904 p a p e r a hero ic title: " G e n e r a l Inte l l igence Object ively 
M e a s u r e d a n d D e t e r m i n e d . " T e n years later ( 1 9 1 4 , p . 237) , h e 
e x u l t e d : " T h e f u t u r e o f research into the inher i tance o f ability 
m u s t center o n the t h e o r y o f ' two factors. ' T h i s a l o n e seems capable 
of r e d u c i n g the b e w i l d e r i n g chaos of facts to a p e r s p i c u o u s order
liness. By its m e a n s , the p r o b l e m s a r e r e n d e r e d clear; in m a n y 
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respects , their answers are a lready f o r e s h a d o w e d ; a n d every
w h e r e , they are r e n d e r e d susceptible o f eventual decisive solut ion." 

The method of tetrad differences 

In his or ig inal w o r k , S p e a r m a n did not use the m e t h o d of prin
cipal c o m p o n e n t s descr ibed o n p p . 275—278. Instead, h e d e v e l o p e d 
a s impler , t h o u g h tedious , p r o c e d u r e better suited for a p r e c o m -
p u t e r a g e w h e n all calculations h a d to be p e r f o r m e d by h a n d . * He 
c o m p u t e d the ent ire matr ix o f corre lat ion coefficients b e t w e e n all 
pairs o f tests, took all possible g r o u p i n g s of f o u r m e a s u r e s a n d 
c o m p u t e d for each a n u m b e r that he called the "tetrad d i f f e r e n c e . " 
C o n s i d e r the f o l l o w i n g e x a m p l e as an a t t e m p t to def ine the tetrad 
d i f f e r e n c e a n d to expla in h o w S p e a r m a n u s e d i t to test w h e t h e r 
the c o m m o n var iance of his matr ix c o u l d be r e d u c e d to a single 
g e n e r a l factor , or only to several g r o u p factors. 

S u p p o s e that we wish to c o m p u t e the tetrad d i f f e r e n c e f o r f o u r 
m e a s u r e s taken on a series of mice r a n g i n g in a g e f r o m babies to 
a d u l t s — l e g l e n g t h , l e g width , tail l e n g t h , a n d tail width. We c o m 
p u t e all corre lat ion coefficients b e t w e e n pairs of variables a n d f ind, 
unsurpr is ing ly , that all are p o s i t i v e — a s mice g r o w , their parts get 
larger . B u t we w o u l d like to k n o w w h e t h e r the c o m m o n var iance 
in the posit ive correlat ions all reflects a single g e n e r a l f a c t o r — 
g r o w t h i t s e l f — o r w h e t h e r t w o separate c o m p o n e n t s o f g r o w t h 
must be i d e n t i f i e d — i n this case, a leg factor a n d a tail factor , or a 
length factor a n d a width factor. S p e a r m a n gives the fo l lowing for
m u l a for the tetrad d i f f e r e n c e 

7" 13 r2A~r23 * ^14 

w h e r e r is the corre lat ion coefficient a n d the t w o subscripts rep
resent the two m e a s u r e s b e i n g corre lated (in this case, 1 is l e g 
l e n g t h , 2 is leg w i d t h , 3 is tail l e n g t h a n d 4 is tail w i d t h — s o that ri3 

is the corre lat ion coefficient b e t w e e n the f irst a n d the third mea
sure , o r b e t w e e n l e g length and tail l eng t h ) . I n o u r e x a m p l e , the 
tetrad d i f f e r e n c e is 

(leg length a n d tail length) x (leg width a n d tail width) -

(leg width a n d tail length) x (leg length a n d tail width) 

*Theg calculated by the tetrad formula is conceptually equivalent and mathemati
cally almost equivalent to the first principal component described on pp. 2 7 5 - 2 7 8 
and used in modern factor analysis. 
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S p e a r m a n a r g u e d that tetrad d i f ferences o f z e r o imply the exist
ence of a single g e n e r a l factor whi le e i ther positive or negat ive val
ues indicate that g r o u p factors must be r e c o g n i z e d . S u p p o s e , for 
e x a m p l e , that g r o u p factors for g e n e r a l b o d y length a n d g e n e r a l 
body width g o v e r n the g r o w t h of mice. In this case, we w o u l d get 
a h i g h positive va lue for the tetrad d i f f e r e n c e because the correla
tion coefficients of a length with a n o t h e r length or a width with 
a n o t h e r width w o u l d tend to be h i g h e r than corre lat ion coefficients 
of a width with a length . (Note that the le f t -hand side of the tetrad 
equat ion inc ludes only lengths with lengths or widths with widths , 
while the r i g h t - h a n d side includes only lengths with widths.) B u t i f 
only a single, g e n e r a l g r o w t h factor regulates the size of mice , t h e n 
lengths with widths should show as h i g h a corre lat ion as lengths 
with lengths or widths with w i d t h s — a n d the tetrad d i f f e r e n c e 
should be z e r o . Fig. 6.8 shows a hypothet ica l corre lat ion matr ix for 
the f o u r m e a s u r e s that yields a tetrad d i f f e r e n c e of z e r o (values 
taken f r o m S p e a r m a n ' s e x a m p l e in a n o t h e r context , 1927 , p . 74). 
Fig. 6.8 also shows a d i f f e r e n t hypothet ical matr ix y ie ld ing a posi
tive tetrad d i f f e r e n c e and a conclusion (if o t h e r tetrads show the 
same pattern) that g r o u p factors for length a n d width must be rec
o g n i z e d . 

T h e top matr ix o f Fig. 6.8 illustrates a n o t h e r i m p o r t a n t point 
that reverberates t h r o u g h o u t the history of factor analysis in psy
chology. N o t e that, a l t h o u g h the tetrad d i f f e r e n c e is z e r o , the cor
relation coefficients n e e d not be (and almost invariably are not) 
equal . In this case, l e g width with leg length gives a corre lat ion of 
0.80, while tail width with tail l ength yields only 0.18. T h e s e di f fer
ences reflect v a r y i n g "saturat ions" with g, the single g e n e r a l factor 
w h e n the tetrad d i f ferences a r e zero . L e g m e a s u r e s h a v e h i g h e r 
saturations t h a n tail m e a s u r e s — t h a t is, they a r e closer to g, or 
reflect it better (in m o d e r n terms, they lie closer to the first princi
pal c o m p o n e n t in g e o m e t r i c representat ions like Fig. 6.6). T a i l 
measures do not load strongly ong* T h e y contain little c o m m o n 
variance a n d must be e x p l a i n e d pr imari ly by their s—the i n f o r m a 
tion u n i q u e to each m e a s u r e . M o v i n g n o w to menta l tests: i f g rep
resents g e n e r a l intel l igence, then menta l tests most saturated with 

"The terms "saturation" and "loading" refer to the correlation between a test and 
a factor axis. If a test "loads" strongly on a factor then most of its information is 
explained by the factor. 



LL LW TL TW 

LL 1.0 

LW 0.80 1.0 

TL 0.60 0.48 1.0 

TW 0.30 0.24 0.18 1.0 

Tetrad difference: 
0.60 x 0.24 - 0 . 4 8 x 0 . 3 0 
0.144-0.144 = 0 
no group factors 

LL LW TL TW 

LL 1.0 

Tetrad difference: 
LW 0.80 1.0 0.40 x 0.40 - 0.20x0.20 

0 .16-0 .04 = 0.12 
TL 0.40 0.20 1.0 group factors for lengths 

and widths 

TW 0.20 0.40 0.50 1.0 

6 • 8 Tetrad differences of zero (above) and a positive value (below) from 
hypothetical correlation matrices for four measurements: LL = leg length, 
LW = leg width, TL = tail length, and TW = tail width. T h e positive 
tetrad difference indicates the existence of group factors for lengths and 
widths. 
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g a r e the best surrogates for g e n e r a l inte l l igence, whi le tests with 
low ^- loadings (and h i g h s values) c a n n o t serve as g o o d m e a s u r e s 
o f g e n e r a l menta l w o r t h . Strength o f g - l o a d i n g b e c o m e s the crite
rion for d e t e r m i n i n g w h e t h e r or not a part icular mental test ( I Q , 
for e x a m p l e ) is a g o o d m e a s u r e of g e n e r a l inte l l igence. 

S p e a r m a n ' s tetrad p r o c e d u r e is very laborious w h e n the corre
lation matr ix inc ludes a large n u m b e r of tests. E a c h tetrad di f fer
e n c e must be calculated separately. I f the c o m m o n var iance reflects 
but a single g e n e r a l factor , then the tetrads s h o u l d e q u a l z e r o . B u t , 
as in any statistical p r o c e d u r e , not all cases m e e t t h e e x p e c t e d v a l u e 
(half heads a n d hal f tails is the e x p e c t a t i o n in coin f l ipping, but y o u 
will f l ip six h e a d s in a r o w a b o u t o n c e in s ixty- four series of six 
f l ips) . S o m e calculated tetrad d i f f e r e n c e s will be posit ive or nega
tive e v e n w h e n a single g exists a n d the e x p e c t e d v a l u e is z e r o . 
T h u s , S p e a r m a n c o m p u t e d all tetrad d i f f e r e n c e s a n d l o o k e d for 
n o r m a l f r e q u e n c y distributions with a m e a n tetrad d i f f e r e n c e of 
z e r o as his test for the ex is tence of g. 

Spearman's g and the great instauration of psychology 

C h a r l e s S p e a r m a n c o m p u t e d all his tetrads, f o u n d a distr ibu
t ion close e n o u g h to n o r m a l with a m e a n close e n o u g h to z e r o , a n d 
p r o c l a i m e d that the c o m m o n var iance in menta l tests r e c o r d e d but 
a single u n d e r l y i n g f a c t o r — S p e a r m a n ' s g, or g e n e r a l intel l igence. 
S p e a r m a n d i d not h i d e his p leasure , f o r he felt that he h a d discov
e r e d the elusive entity that w o u l d m a k e p s y c h o l o g y a t r u e science. 
H e h a d f o u n d the innate essence o f intel l igence, the reality u n d e r 
ly ing all the superficial a n d i n a d e q u a t e m e a s u r e s dev ised to search 
for it. S p e a r m a n ' s g w o u l d be the p h i l o s o p h e r ' s s tone of psychol
ogy , its h a r d , quanti f iable " t h i n g " — a f u n d a m e n t a l particle that 
w o u l d p a v e the way for an exact science as f irm a n d as basic as 
physics. 

In his 1904 p a p e r , S p e a r m a n p r o c l a i m e d the ubiquity of g in 
all processes d e e m e d intel lectual: " A l l b r a n c h e s of intellectual 
activity h a v e in c o m m o n o n e f u n d a m e n t a l funct ion . . . w h e r e a s the 
r e m a i n i n g or specific e lements seem in e v e r y case to be whol ly dif
ferent f r o m that in all the o thers . . . . T h i s g, far f r o m b e i n g con
f ined to s o m e small set of abilities w h o s e intercorre lat ions have 
actually b e e n m e a s u r e d a n d d r a w n u p i n s o m e part icular table, 
may enter into all abilities w h a t s o e v e r . " 
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T h e c o n v e n t i o n a l school subjects, insofar as they reflect apti
t u d e r a t h e r than the s imple acquisition o f i n f o r m a t i o n , m e r e l y p e e r 
t h r o u g h a d a r k glass at the single essence inside: "Al l e x a m i n a t i o n 
in the d i f f e r e n t sensory, school , a n d o t h e r specific faculties may be 
c o n s i d e r e d as so m a n y i n d e p e n d e n t l y obta ined estimates o f the o n e 
great c o m m o n Intel lect ive F u n c t i o n " (1904, p . 273). T h u s Spear
m a n tr ied to resolve a tradit ional d i l e m m a of c o n v e n t i o n a l e d u c a 
tion for the British elite: why should tra ining in the classics m a k e a 
better soldier or a statesman? " Instead of c o n t i n u i n g ineffect ively 
to protest that h i g h m a r k s in G r e e k syntax are no test as to the 
capacity o f m e n t o c o m m a n d troops o r t o adminis ter p r o v i n c e s , w e 
shall at last actually d e t e r m i n e the prec ise accuracy of the var ious 
m e a n s o f m e a s u r i n g G e n e r a l Inte l l igence" (1904, p . 2 7 7 ) . I n place 
o f fruitless a r g u m e n t , o n e has simply t o d e t e r m i n e t h e g - l o a d i n g o f 
Lat in g r a m m a r a n d military acuity. If both lie close to g, t h e n skill 
in conjugat ion m a y be a g o o d estimate of f u t u r e ability to c o m 
m a n d . 

T h e r e are d i f f e r e n t styles o f d o i n g science, all legit imate a n d 
partially valid. T h e beet le t a x o n o m i s t w h o del ights i n not ing the 
peculiarit ies of each new species may h a v e little interest in reduc
t ion, synthesis, or in p r o b i n g for the essence o f " b e e t l e n e s s " — i f 
such exists! At an o p p o s i t e e x t r e m e , o c c u p i e d by S p e a r m a n , the 
externalit ies of this w o r l d a r e only superficial g u i d e s to a s impler , 
u n d e r l y i n g reality. In a p o p u l a r i m a g e ( t h o u g h s o m e profess ionals 
w o u l d abjure it), physics is the ul t imate science of r e d u c t i o n to basic 
a n d quantif iable causes that g e n e r a t e the a p p a r e n t c o m p l e x i t y o f 
o u r material w o r l d . Reduct ionists like S p e a r m a n , w h o w o r k in the 
so-called soft sciences of o r g a n i s m i c b io logy, p s y c h o l o g y , or sociol
o g y , h a v e of ten s u f f e r e d f r o m "physics envy." T h e y h a v e strived t o 
pract ice their science a c c o r d i n g to their c l o u d e d vision of p h y s i c s — 
to search for s impl i fy ing laws a n d basic particles. S p e a r m a n 
descr ibed his d e e p e s t h o p e s for a science of c o g n i t i o n ( 1 9 2 3 , p. 30): 

Deeper than the uniformities of occurrence which are noticeable even 
without its aid, it [science] discovers others more abstruse, but correspond
ingly more comprehensive, upon which the name of laws is bestowed. . • • 
When we look around for any approach to this ideal, something of the 
sort can actually be found in the science of physics as based on the three 
primary laws of motion. Coordinate with this physica corporis [physics of 
bodies], then, we are today in search of a physica animae [physics of the 
soul]. 
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W i f h g as a quant i f ied, f u n d a m e n t a l part ic le , p s y c h o l o g y c o u l d 
take its r ight fu l p lace a m o n g the real sciences. " I n these princi
p les , " he w r o t e in 1923 (p. 3 5 5 ) , " w e must v e n t u r e to h o p e that the 
so l o n g miss ing g e n u i n e l y scientific f o u n d a t i o n f o r p s y c h o l o g y has 
at last b e e n s u p p l i e d , so that i t can h e n c e f o r w a r d take its d u e place 
a l o n g with the o t h e r solidly f o u n d e d sciences, e v e n physics itself." 
S p e a r m a n cal led his w o r k "a C o p e r n i c a n revo lut ion in p o i n t o f 
v iew" ( 1 9 2 7 , p . 4 1 1 ) a n d rejoiced that "this C i n d e r e l l a a m o n g the 
sciences has m a d e a b o l d bid for the level of t r i u m p h a n t physics 
itself" ( 1 9 3 7 , p . 21) . 

Spearman's g and the theoretical justification of IQ 

S p e a r m a n , the theorist , the s e a r c h e r for unity by r e d u c t i o n to 
u n d e r l y i n g causes , o f ten s p o k e in m o s t unf lat ter ing terms a b o u t 
the stated intent ions o f I Q testers. H e r e f e r r e d t o I Q ( 1 9 3 1 ) a s " t h e 
m e r e a v e r a g e o f sub-tests p i c k e d u p a n d p u t t o g e t h e r w i t h o u t 
r h y m e o r r e a s o n . " H e d e c r i e d the dignif icat ion o f this "gal l imauf
ry o f tests" with the n a m e intel l igence. In fact, t h o u g h he h a d 
descr ibed h i s g as g e n e r a l intel l igence in 1904, he later a b a n d o n e d 
the w o r d intel l igence because endless a r g u m e n t s a n d inconsistent 
p r o c e d u r e s o f menta l testers h a d p l u n g e d i t into i r r e m e d i a b l e 
ambigui ty ( 1 9 2 7 , p . 4 1 2 ; 1950, p . 67) . 

Y e t i t w o u l d be i n c o r r e c t — i n d e e d i t w o u l d be precisely c o n t r a r y 
t o S p e a r m a n ' s v i e w — t o r e g a r d h i m a s a n o p p o n e n t o f I Q testing. 
H e h a d c o n t e m p t for the atheoret ica l e m p i r i c i s m o f the testers, 
their t e n d e n c y to construct tests by t h r o w i n g a p p a r e n t l y u n r e l a t e d 
items t o g e t h e r a n d then o f f e r i n g no justi f ication f o r such a c u r i o u s 
p r o c e d u r e b e y o n d the claim that i t y ie lded g o o d results. Y e t he d id 
not d e n y that the B i n e t tests w o r k e d , a n d he rejoiced in the resus
citation o f the subject thus p r o d u c e d : " B y this o n e g r e a t investiga
tion [the B i n e t scale] the w h o l e scene was t r a n s f o r m e d . T h e 
recently despised tests w e r e n o w i n t r o d u c e d into every c o u n t r y 
with enthus iasm. A n d e v e r y w h e r e their practical appl icat ion was 
brilliantly successful" ( 1 9 1 4 , p . 3 1 2 ) . 

W h a t ga l led S p e a r m a n was his convict ion that I Q testers w e r e 
d o i n g the r i g h t t h i n g in a m a l g a m a t i n g an array o f d isparate items 
into a single scale, b u t that they r e f u s e d to r e c o g n i z e the t h e o r y 
behind such a p r o c e d u r e a n d c o n t i n u e d to r e g a r d their w o r k as 
r o u g h - a n d - r e a d y empir ic i sm. 

S p e a r m a n a r g u e d passionately that the justi f ication f o r Binet 
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testing lay with his o w n theory of a s ingle g u n d e r l y i n g all cogni t ive 
activity. I Q tests w o r k e d because , u n b e k n o w n s t t o their m a k e r s , 
they m e a s u r e d g with fair accuracy. E a c h indiv idual test has a g-
l o a d i n g a n d its o w n specific i n f o r m a t i o n (or 5 ) , b u t g - l o a d i n g varies 
f r o m near ly z e r o to nearly 100 p e r c e n t . Ironical ly , the most accu
rate m e a s u r e of g will be the a v e r a g e score for a large col lection of 
indiv idual tests of the most diverse k ind. Each m e a s u r e s g to s o m e 
extent . T h e variety g u a r a n t e e s fhats- factors o f the indiv idual tests 
will vary in all possible direct ions a n d cancel e a c h o t h e r o u t . O n l y 
g will be left as the factor c o m m o n to all tests. IQ w o r k s because it 
m e a s u r e s g. 

An explanation is at once supplied for the success of their extraordi
nary procedure of . . . pooling together tests of the most miscellaneous 
description. For if every performance depends on two factors, the one 
always varying randomly, while the other is constantly the same, it is clear 
that in the average the random variations will tend to neutralize one 
another, leaving the other, or constant factor, alone dominant (1914, p. 
313; see also, 1923, p. 6, and 1927, p. 77). 

Binet 's " h o t c h p o t of m u l t i t u d i n o u s m e a s u r e m e n t s " was a correct 
theoret ical dec is ion, not only the intuit ive guess of a skilled practi
t ioner: " I n such wise this pr inc ip le of m a k i n g a h o t c h p o t , which 
m i g h t s e e m t o b e the most arbitrary a n d m e a n i n g l e s s p r o c e d u r e 
i m a g i n a b l e , h a d really a p r o f o u n d theoret ical basis a n d a 
s u p r e m e l y practical utility" ( S p e a r m a n q u o t e d i n T u d d e n h a m , 
1962, p . 503). 

S p e a r m a n ' s g, a n d its a t t e n d a n t claim that inte l l igence is a sin
g le , m e a s u r a b l e entity, p r o v i d e d the only p r o m i s i n g theoret ical j u s 
tification that h e r e d i t a r i a n theories o f I Q h a v e e v e r h a d . A s m e n t a l 
testing rose to p r o m i n e n c e d u r i n g the early twentieth century , i t 
d e v e l o p e d two tradit ions o f research that Cyr i l B u r t correct ly iden
ti f ied in 1 9 1 4 (p. 36) as correlat ional m e t h o d s (factor analysis) a n d 
age-scale m e t h o d s ( I Q testing). H e a r n s h a w has recent ly m a d e the 
same p o i n t i n his b i o g r a p h y o f B u r t ( 1 9 7 9 , p . 4 7 ) : " T h e novelty o f 
the 1900's was n o t in the c o n c e p t of inte l l igence itself, b u t in its 
o p e r a t i o n a l def init ion in t e r m s of corre lat ional t e c h n i q u e s , a n d in 
t h e dev is ing o f pract icable m e t h o d s o f m e a s u r e m e n t . " 

N o o n e r e c o g n i z e d bet ter than S p e a r m a n the int imate c o n n e c 
t ion b e t w e e n his m o d e l o f factor analysis a n d h e r e d i t a r i a n inter
pretat ions of IQ testing. In his 1 9 1 4 Eugenics Review article, he 
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p r o p h e s i e d the u n i o n of these two g r e a t tradit ions in m e n t a l test
ing: " E a c h of these two lines of invest igation furnishes a pecul iar ly 
h a p p y a n d indispensable s u p p o r t to the o t h e r . . . . G r e a t as has 
b e e n the v a l u e o f the S i m o n - B i n e t tests, e v e n w h e n w o r k e d in the
oretical d a r k n e s s , their eff iciency will be mult ip l ied a t h o u s a n d - f o l d 
w h e n e m p l o y e d with a full l ight u p o n their essential n a t u r e a n d 
m e c h a n i s m . " W h e n S p e a r m a n ' s style o f factor analysis c a m e u n d e r 
attack late in his c a r e e r (see p p . 3 2 6 - 3 3 2 ) , he d e f e n d e d g by c i t ing 
it as the rat ionale for I Q : "Statistically, this d e t e r m i n a t i o n is 
g r o u n d e d on its e x t r e m e simpleness. Psychological ly , i t is c r e d i t e d 
with a f f o r d i n g the sole base f o r such useful concepts as those of 
'genera l ability,' or ' IQ' " ( 1 9 3 9 , p. 79) . 

T o b e s u r e , the profess ional testers d id n o t always h e e d S p e a r 
man's plea f o r an a d o p t i o n of g as the rat ionale for their w o r k . 
M a n y testers ab jured theory a n d c o n t i n u e d to insist on pract ical 
utility as the justi f ication for their ef forts . B u t si lence a b o u t t h e o r y 
does not c o n n o t e a n absence o f theory . T h e reification o f IQ a s a 
biological entity has d e p e n d e d u p o n the convict ion that S p e a r 
man's g m e a s u r e s a single, scalable, f u n d a m e n t a l " t h i n g " r e s i d i n g 
i n the h u m a n brain. M a n y o f the m o r e theoretical ly inc l ined m e n 
tal testers h a v e taken this view (see T e r m a n et al., 1 9 1 7 , p. 152) . C . 
C. B r i g h a m did not base his f a m o u s recantat ion solely u p o n a 
belated r e c o g n i d o n that the a r m y m e n t a l tests h a d c o n s i d e r e d pat
ent m e a s u r e s o f c u l t u r e as i n b o r n p r o p e r t i e s ( p p . 262—263). He 
also p o i n t e d o u t that no s t rong , s ingle g c o u l d be extracted f r o m 
the c o m b i n e d tests, w h i c h , t h e r e f o r e , c o u l d not h a v e b e e n m e a 
sures of intel l igence af ter all ( B r i g h a m , 1930). A n d I will at least 
say this f o r A r t h u r J e n s e n : he r e c o g n i z e s that his h e r e d i t a r i a n the
ory o f IQ d e p e n d s u p o n the validity o f g , a n d he devotes m u c h o f 
his major b o o k (1979) to a d e f e n s e of S p e a r m a n ' s a r g u m e n t in its 
original f o r m , as do Richard H e r r n s t e i n a n d C h a r l e s M u r r a v in 
The Bell Curve ( 1 9 9 4 ) — s e e essays at e n d of this book. A p r o p e r 
u n d e r s t a n d i n g o f the c o n c e p t u a l e r r o r s in S p e a r m a n ' s f o r m u l a t i o n 
is a prerequis i te for crit icizing heredi tar ian claims a b o u t IQ at their 
f u n d a m e n t a l level , not mere ly in the tangled minut iae of statistical 
p r o c e d u r e s . 

Spearman's reification of g 

S p e a r m a n could n o t rest c o n t e n t with the idea that he h a d 
p r o b e d d e e p l y u n d e r the empir ica l results o f m e n t a l tests a n d 
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f o u n d a single abstract factor u n d e r l y i n g all p e r f o r m a n c e . N o r 
c o u l d he achieve a d e q u a t e satisfaction by i d e n d f y i n g that factor 
with w h a t we call inte l l igence itself.* S p e a r m a n felt c o m p e l l e d to 
ask m o r e of his g: i t m u s t m e a s u r e s o m e physical p r o p e r t y of the 
brain; it must be a " t h i n g " in the most d irect , mater ia l sense. E v e n 
i f n e u r o l o g y h a d f o u n d no substance to identify with g , the brain's 
p e r f o r m a n c e on m e n t a l tests p r o v e d that such a physical substrate 
m u s t exist. T h u s , c a u g h t u p i n physics envy aga in , S p e a r m a n 
d e s c r i b e d his o w n " a d v e n t u r o u s step of d e s e r t i n g all actually 
observable p h e n o m e n a o f the m i n d a n d p r o c e e d i n g instead t o 
invent a n u n d e r l y i n g s o m e t h i n g w h i c h — b y a n a l o g y with p h y s i c s — 
has b e e n cal led m e n t a l e n e r g y " ( 1 9 2 7 , p . 89). 

S p e a r m a n l o o k e d to the basic p r o p e r t y of g—its inf luence in 
v a r y i n g d e g r e e , u p o n m e n t a l o p e r a t i o n s — a n d tr ied t o i m a g i n e 
what physical entity best f i t ted such b e h a v i o r . W h a t else, he a r g u e d , 
but a f o r m of e n e r g y p e r v a d i n g the ent ire b r a i n a n d act ivat ing a 
set of specific " e n g i n e s , " each with a def inite locus. T h e m o r e 
e n e r g y , the m o r e g e n e r a l activation, the m o r e intel l igence. Spear
m a n w r o t e ( 1 9 2 3 , p . 5): 

This continued tendency to success of the same person throughout all 
variations of both form and subject matter—that is to say, throughout all 
conscious aspects of cognition whatever—appears only explicable by some 
factor lying deeper than the phenomena of consciousness. And thus there 
emerges the concept of a hypothetical general and purely quantitative fac
tor underlying all cognitive performances of any kind. . . . T h e factor was 
taken, pending further information, to consist in something of the nature 
of an "energy" or "power" which serves in common the whole cortex (or 
possibly, even, the whole nervous system)." 

If g p e r v a d e s t h e ent ire c o r t e x as a g e n e r a l e n e r g y , t h e n the 5-
factors f o r each test m u s t h a v e m o r e def inite locat ions. T h e y must 
r e p r e s e n t specific g r o u p s of n e u r o n s , activated in d i f f e r e n t ways by 
the e n e r g y identi f ied with g . T h e s-factors, S p e a r m a n w r o t e (and 
not m e r e l y in m e t a p h o r ) , a r e e n g i n e s f u e l e d by a c i r c u l a t i n g g . 

Each different operation must necessarily be further served by some 
specific factor peculiar to it. For this factor also, a physiological substrate 
has been suggested, namely the particular group of neurons specially serv-

*At least in his early work. Later, as we have seen, he abandoned the word intelli
gence as a result of its maddening ambiguity in common usage. But he did not cease 
to regard g as the single cognitive essence that should be called intelligence, had not 
vernacular (and technical) confusion made such a mockery of the term. 
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ing the particular kind of operation. These neural groups would thus 
function as alternative "engines" into which the common supply of 
"energy" could be alternatively distributed. Successful action would always 
depend, partly on the potential of energy developed in the whole cortex, 
and partly on the efficiency of the specific group of neurons involved. T h e 
relative influence of these two factors could vary greatly according to the 
kind of operation; some kinds would depend more on the potential of the 
energy, others more on the efficiency of the engine (1923, pp. 5-6). 

T h e d i f f e r i n g g - l o a d i n g s o f tests h a d b e e n provis ional ly e x p l a i n e d : 
o n e mental o p e r a t i o n m i g h t d e p e n d pr imar i ly u p o n the character 
of its e n g i n e (high s a n d low ^- loading) , a n o t h e r m i g h t o w e its sta
tus to the a m o u n t of g e n e r a l e n e r g y involved in act ivat ing its 
e n g i n e (highg-- loading) . 

S p e a r m a n felt sure that he h a d d i s c o v e r e d the basis of intelli
g e n c e , so s u r e that he p r o c l a i m e d his c o n c e p t i m p e r v i o u s to dis
proof . He e x p e c t e d that a physical e n e r g y c o r r e s p o n d i n g with g 
w o u l d b e f o u n d b y physiologists: " T h e r e seem t o b e g r o u n d s f o r 
h o p i n g that a material e n e r g y of the k ind r e q u i r e d by psychologists 
will s o m e d a y actually be d i s c o v e r e d " ( 1 9 2 7 , p . 407) . In this discov
ery, S p e a r m a n p r o c l a i m e d , " p h y s i o l o g y will achieve the greatest o f 
its t r i u m p h s " ( 1 9 2 7 , p . 408). B u t s h o u l d no physical e n e r g y be 
f o u n d , still an e n e r g y there must b e — b u t of a d i f f e r e n t sort: 

And should the worst arrive and the required physiological explana
tion remain to the end undiscoverable, the mental facts will none the less 
remain facts still. If they are such as to be best explained by the concept of 
an underlying energy, then this concept will have to undergo that which 
after all is only what has long been demanded by many of the best psychol
ogists—it will have to be regarded as purely mental (1927, p. 408). 

S p e a r m a n , in 1927 at least, n e v e r c o n s i d e r e d the obvious al terna
tive: that his a t t e m p t to reify g m i g h t be invalid in the first p lace . 

T h r o u g h o u t his career , S p e a r m a n tried to f ind o t h e r r e g u l a r i 
ties of menta l f u n c t i o n i n g that w o u l d val idate his t h e o r y of g e n e r a l 
e n e r g y a n d specific e n g i n e s . He e n u n c i a t e d ( 1 9 2 7 , p . 133) a " law of 
constant o u t p u t " p r o c l a i m i n g that the cessation of any menta l 
activity causes others o f equal intensity to c o m m e n c e . T h u s , he rea
soned, g e n e r a l e n e r g y remains intact a n d m u s t always be act ivat ing 
something . He f o u n d , on the o t h e r h a n d , that fa t igue i s "selectively 
t r a n s f e r r e d " — t h a t is, t ir ing in o n e menta l activity entails fa t igue in 
some related areas , but not in others ( 1 9 2 7 , p . 318) . T h u s , fa t igue 
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c a n n o t be at tr ibuted to " d e c r e a s e in the supply of the g e n e r a l psy
cho-physio logica l e n e r g y , " b u t m u s t r e p r e s e n t a bui ld up of toxins 
that act selectively u p o n certain kinds o f n e u r o n s . Fat igue , Spear
m a n p r o c l a i m e d , " p r i m a r i l y c o n c e r n s not the e n e r g y b u t the 
e n g i n e s " ( 1 9 2 7 , p . 3 1 8 ) . 

Y e t , as we f ind so of ten in the history of m e n t a l test ing, Spear
man's d o u b t s b e g a n to g r o w until he f inal ly r e c a n t e d in his last 
( p o s t h u m o u s l y publ ished) b o o k o f 1950. H e s e e m e d t o pass o f f the 
t h e o r y of e n e r g y a n d e n g i n e s as a folly o f y o u t h ( t h o u g h he h a d 
d e f e n d e d i t s taunchly in m i d d l e age) . He e v e n a b a n d o n e d the 
a t t e m p t to reify factors , r e c o g n i z i n g belatedly that a m a t h e m a t i c a l 
abstract ion n e e d n o t c o r r e s p o n d with a physical reality. T h e great 
theorist h a d e n t e r e d the c a m p of his e n e m i e s a n d recast h imsel f as 
a caut ious empiric ist ( 1 9 5 0 , p. 25): 

We are under no obligation to answer such questions as: whether "fac
tors" have any "real" existence? do they admit of genuine "measurement"? 
does the notion of "ability" involve at bottom any kind of cause, or power? 
Or is it only intended for the purpose of bare description? . . . At their 
time and in their place such themes are doubtless well enough. T h e senior 
writer himself has indulged in them not a little. Duke est desipere in loco [it 
is pleasant to act foolishly from time to time—a line from Horace]. But for 
the present purposes he has felt himself constrained to keep within the 
limits of barest empirical science. These he takes to be at bottom nothing 
but description and prediction. . . . T h e rest is mostly illumination by 
way of metaphor and similes. 

T h e history o f factor analysis i s s trewn with the w r e c k a g e o f 
m i s g u i d e d at tempts at reification. I do not d e n y that pat terns of 
causality m a y h a v e identif iable a n d u n d e r l y i n g , physical reasons , 
a n d I do a g r e e with Eysenck w h e n he states ( 1 9 5 3 , p . 1 1 3 ) : " U n d e r 
certain c i rcumstances , factors m a y be r e g a r d e d as hypothet ica l 
causal inf luences u n d e r l y i n g and d e t e r m i n i n g the o b s e r v e d rela
t ionships b e t w e e n a set of variables. It is only w h e n r e g a r d e d in this 
l ight that they h a v e interest a n d signif icance f o r p s y c h o l o g y . " My 
c o m p l a i n t lies with the pract ice of a s s u m i n g that the m e r e existence 
of a factor , in itself, p r o v i d e s a l icense for causal speculat ion. Fac-
torists h a v e consistently w a r n e d against such an a s s u m p t i o n , but 
o u r Platonic u r g e s to d iscover u n d e r l y i n g essences c o n t i n u e to pre
vail o v e r p r o p e r c a u t i o n . W e can c h u c k l e , with the benef icence o f 
h i n d s i g h t , a t psychiatrist T . V . M o o r e w h o , i n 1 9 3 3 , postu lated def-
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inite genes f o r catatonic, d e l u d e d , manic , cognit ive , a n d constitu
tional d e p r e s s i o n b e c a u s e his factor analysis g r o u p e d the s u p p o s e d 
m e a s u r e s o f these s y n d r o m e s on separate axes (in Wolf le , 1940). 
Y e t i n 1972 t w o a u t h o r s f o u n d a n association o f dairy p r o d u c t i o n 
with f lorid vocal izat ion on the tiny th ir teenth axis of a n ineteen-
axis factor analysis f o r musical habits o f var ious c u l t u r e s — a n d t h e n 
s u g g e s t e d " that this e x t r a s o u r c e o f p r o t e i n accounts for m a n y 
cases o f energet ic vocal iz ing" ( L o m a x a n d B e r k o w i t z , 1 9 7 2 , p . 232). 

A u t o m a t i c reification is invalid for two major reasons. First, as 
I discussed briefly on p p . 2 8 2 - 2 8 5 a n d will treat in full on p p . 3 2 6 -
347 , no set of factors has any claim to exclusive c o n c o r d a n c e with 
the real w o r l d . A n y matr ix o f positive corre lat ion coefficients can 
be fac tored , as S p e a r m a n d i d , i n t o g a n d a set of subsidiary factors 
o r , as T h u r s t o n e d id , into a set of "s imple s t r u c t u r e " factors that 
usually lack a single d o m i n a n t d irect ion. Since e i ther solut ion 
resolves the same a m o u n t o f i n f o r m a t i o n , they are equiva lent in 
mathemat ica l terms. Y e t they lead to contrary psychologica l inter
pretat ions. H o w c a n we claim that o n e , or e i ther , is a m i r r o r of 
reality? 

S e c o n d , a n y s ingle set of factors can be i n t e r p r e t e d in a variety 
of ways. S p e a r m a n r e a d his s t r o n g g as e v i d e n c e f o r a single reality 
u n d e r l y i n g all cognit ive m e n t a l activity, a g e n e r a l e n e r g y within the 
brain. Y e t S p e a r m a n ' s most ce lebrated English c o l l e a g u e in factor 
analysis, Sir G o d f r e y T h o m s o n , a c c e p t e d S p e a r m a n ' s mathemat ica l 
results b u t consistently chose to i n t e r p r e t t h e m in an o p p o s i t e m a n 
ner . S p e a r m a n a r g u e d that the bra in c o u l d be d i v i d e d into a set of 
specific e n g i n e s , f u e l e d by a g e n e r a l e n e r g y . T h o m s o n , u s i n g the 
same data, i n f e r r e d that the b r a i n has h a r d l y any special ized struc
ture at all. N e r v e cells, he a r g u e d , e i ther f i re complete ly or not at 
a l l — t h e y are e i ther o f f or o n , with no i n t e r m e d i a r y state. E v e r y 
mental test samples a r a n d o m a r r a y of n e u r o n s . T e s t s with h i g h g-
loadings catch m a n y n e u r o n s in the active state; o t h e r s , with l o w g -
loadings , h a v e s imply s a m p l e d a smaller a m o u n t of u n s t r u c t u r e d 
brain. T h o m s o n c o n c l u d e d (1939): " F a r f r o m b e i n g d i v i d e d u p 
into a few 'unitary factors, ' the m i n d is a r ich , comparat ive ly 
u n d i f f e r e n t i a t e d c o m p l e x o f i n n u m e r a b l e i n f l u e n c e s — o n the 
physiological side an intricate n e t w o r k of possibilities o f in tercom
m u n i c a t i o n . " I f the same mathemat ica l pat tern c a n yield such dis
parate interpretat ions , what c laim can e i ther h a v e u p o n reality? 
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Spearman on the inheritance of g 

T w o o f S p e a r m a n ' s p r i m a r y claims a p p e a r i n m o s t h e r e d i t a r i a n 
theories of menta l testing: the identif ication of intel l igence as a 
uni tary " t h i n g , " a n d the i n f e r e n c e of a physical substrate for it. B u t 
these claims do not c o m p l e t e the a r g u m e n t : a single, physical sub
stance m a y achieve its variable strength t h r o u g h effects of e n v i r o n 
m e n t a n d e d u c a t i o n , not f r o m i n b o r n d i f ferences . A m o r e direct 
a r g u m e n t for the heritability of g must be m a d e , and S p e a r m a n 
s u p p l i e d it. 

T h e identif ication of g a n d s with e n e r g y a n d e n g i n e s aga in 
p r o v i d e d S p e a r m a n with his f r a m e w o r k . H e a r g u e d that t h e s - f a c -
tors r e c o r d t ra in ing in e d u c a t i o n , b u t that the s trength of a per
son's g reflects heredi ty a lone. H o w can g be inf luenced by 
e d u c a t i o n , S p e a r m a n a r g u e d ( 1 9 2 7 , p. 392), if g ceases to increase 
by a b o u t a g e s ixteen b u t e d u c a t i o n m a y c o n t i n u e indefinitely there
after? H o w cang be a l tered by school ing if i t m e a s u r e s what Spear
m a n cal led eduction (or the ability to synthesize a n d d r a w 
connect ions) a n d not retention (the ability to learn facts a n d r e m e m 
b e r t h e m ) — w h e n schools a r e in the business of i m p a r t i n g infor
mat ion? T h e e n g i n e s can b e stuf fed full o f i n f o r m a t i o n a n d s h a p e d 
by tra ining, but the brain's g e n e r a l e n e r g y is a c o n s e q u e n c e of its 
i n b o r n structure: 

T h e effect of training is confined to the specific factor and does not 
touch the general one; physiologically speaking, certain neurons become 
habituated to particular kinds of action, but the free energy of the brain 
remains unaffected. . . . T h o u g h unquestionably the development of spe
cific abilities is in large measure dependent upon environmental influ
ences, that of general ability is almost wholly governed by heredity (1914, 
pp. 233-234)-

I Q , as a m e a s u r e of g, r e c o r d s an innate g e n e r a l intel l igence; the 
m a r r i a g e o f the two g r e a t tradit ions i n menta l m e a s u r e m e n t ( I Q 
testing a n d factor analysis) was c o n s u m m a t e d with the issue of 
heredi ty . 

O n the vexat ious issue o f g r o u p d i f f e r e n c e s , S p e a r m a n ' s views 
a c c o r d e d with the usual beliefs o f l e a d i n g western E u r o p e a n male 
scientists at the t ime (see Fig. 6.9). Of blacks, he wrote ( 1 9 2 7 , p . 
3 7 9 ) , i n v o k i n g ^ to i n t e r p r e t the a r m y menta l tests: 
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On the average of all the tests, the colored were about two years behind 
the white; their inferiority extended through all ten tests, but it was most 
marked in just those which are known to be most saturated with g. 

In o t h e r w o r d s , blacks p e r f o r m e d most poor ly on tests h a v i n g 
s trongest corre lat ions with g, or innate g e n e r a l inte l l igence. 

O f whites f r o m s o u t h e r n a n d eastern E u r o p e , S p e a r m a n w r o t e 
( 1 9 2 7 , p . 3 7 9 ) , pra is ing the A m e r i c a n I m m i g r a t i o n Restrict ion A c t 
o f 1924: 

T h e general conclusion emphasized by nearly every investigator is that, 
as regards "intelligence," the Germanic stock has on the average a marked 
advantage over the South European. And this result would seem to have 

6*9 Racist stereotype of a Jewish financier, reproduced from the first 
page of Spearman's 1914 article (see Bibliography). Spearman used this 
figure to criticize beliefs in group factors for such particular items of intel
lect, but its publication illustrates the acceptable attitudes of another age. 

"TV4£ F I N A N C I E R ' S IOEr\U 
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had vitally important practical consequences in shaping the recent very 
stringent American laws as to admission of immigrants. 

Y e t i t w o u l d be incorrect to b r a n d S p e a r m a n as an architect o f 
the h e r e d i t a r i a n t h e o r y f o r d i f ferences i n inte l l igence a m o n g 
h u m a n g r o u p s . H e s u p p l i e d s o m e i m p o r t a n t c o m p o n e n t s , partic
ularly the a r g u m e n t that intel l igence is an innate , s ingle, scorable 
" t h i n g . " H e also h e l d c o n v e n t i o n a l v iews o n t h e s o u r c e o f a v e r a g e 
d i f f e r e n c e s in inte l l igence b e t w e e n races a n d national g r o u p s . B u t 
he did n o t stress t h e ineluctability o f d i f ferences . In fact, he attrib
u t e d s e x u a l d i f f e r e n c e s to tra ining a n d social c o n v e n t i o n ( 1 9 2 7 , p . 
229) a n d h a d r a t h e r little to say a b o u t social classes. M o r e o v e r , 
w h e n discussing racial d i f f e r e n c e s , he always c o u p l e d his h e r e d i 
tarian c la im a b o u t a v e r a g e scores with an a r g u m e n t that the r a n g e 
o f variat ion within any racial o r nat ional g r o u p great ly e x c e e d s t h e 
small a v e r a g e d i f f e r e n c e b e t w e e n g r o u p s — s o that m a n y m e m b e r s 
of an " i n f e r i o r " race will surpass the a v e r a g e inte l l igence of a 
" s u p e r i o r " g r o u p ( 1 9 2 7 , p . 380, for e x a m p l e ) . * 

S p e a r m a n also r e c o g n i z e d the political f o r c e o f h e r e d i t a r i a n 
claims, t h o u g h he d i d n o t abjure e i ther the claim or the politics: 
"Al l g r e a t ef forts t o i m p r o v e h u m a n be ings b y way o f t ra in ing a r e 
t h w a r t e d t h r o u g h the a p a t h y o f those w h o h o l d the sole feasible 
r o a d to be that o f stricter b r e e d i n g " ( 1 9 2 7 , p . 376) . 

B u t , most important ly , S p e a r m a n simply d idn ' t s e e m t o take 
m u c h interest i n the subject o f h e r e d i t a r y d i f f e r e n c e s a m o n g p e o 
ples. W h i l e the issue swirled a b o u t h i m a n d b u r i e d his profess ion 
in printer 's ink, a n d while he h imsel f h a d s u p p l i e d a basic a r g u 
m e n t f o r the h e r e d i t a r i a n school , the i n v e n t o r of g s tood aside in 
a p p a r e n t apathy. H e h a d studied factor analysis b e c a u s e h e w a n t e d 
to u n d e r s t a n d the s tructure of the h u m a n b r a i n , n o t as a g u i d e to 
m e a s u r i n g d i f f e r e n c e s b e t w e e n g r o u p s , o r e v e n a m o n g indiv iduals . 
S p e a r m a n m a y h a v e b e e n a re luctant court ier , b u t the politically 
p o t e n t u n i o n o f I Q a n d factor analysis into a h e r e d i t a r i a n t h e o r y 
o f inte l l igence was e n g i n e e r e d b y S p e a r m a n ' s successor i n t h e chair 
o f p s y c h o l o g y a t Univers i ty C o l l e g e — C y r i l B u r t . S p e a r m a n m a y 
h a v e c a r e d little, b u t the innate c h a r a c t e r o f inte l l igence was the 
i d e e f ixe of Sir Cyri l ' s life. 

* Richard Herrnstein and Charles Murray emphasize the same arguments to obviate 
a charge of racism against The Bell Curve (1994)—see first two essays at end of book. 
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Cyril Burt and the hereditarian synthesis 
The source of Burt's uncompromising hereditarianism 

Cyri l B u r t p u b l i s h e d his f irst p a p e r in 1909. In it, he a r g u e d 
that inte l l igence is innate a n d that d i f ferences between social 
classes a r e largely p r o d u c t s of heredi ty ; he also cited S p e a r m a n ' s 
g as p r i m a r y s u p p o r t . Burt ' s last p a p e r in a major journal a p p e a r e d 
p o s t h u m o u s l y in 1 9 7 2 . It sang the v e r y same tune: intelligence is 
innate a n d t h e ex is tence of S p e a r m a n ' s g p r o v e s it. For all his m o r e 
d u b i o u s qualif ies, Cyr i l B u r t certainly h a d staying power. T h e 1972 
p a p e r proc la ims: 

T h e two main conclusions we have reached seem clear and beyond all 
question. T h e hypothesis of a general factor entering into every type of 
cognitive process, tentatively suggested by speculations derived from neu
rology and biology, is fully borne out by the statistical evidence; and the 
contention that differences in this general factor depend largely on the 
individual's genetic constitution appears incontestable. The concept of an 
innate, general, cognitive ability, which follows from these two assump
tions, though admittedly a sheer abstraction, is thus wholly consistent with 
the empirical facts (1972, p. 188). 

O n l y the intensity o f Sir Cyri l 's adjectives h a d changed. In 1 9 1 2 he 
h a d t e r m e d this a r g u m e n t "conclus ive" ; by 1972 i t had b e c o m e 
" incontestable ." 

Factor analysis lay at the c o r e of Burt ' s definition of intel l igence 
as i.g.c. ( innate, g e n e r a l , cognit ive) ability. In his major w o r k on 
factor analysis ( 1 9 4 0 , p . 2 1 6 ) , B u r t d e v e l o p e d his characteristic use 
of S p e a r m a n ' s thesis. Factor analysis shows that "a general factor 
enters into all cognitive processes ," a n d "this general factor a p p e a r s 
to be largely , i f not wholly , i n h e r i t e d or innate"—again, i.g.c. ability. 
T h r e e years ear l ier ( 1 9 3 7 , p p . 10—11) he h a d t i e d g to an inelucta-

»le h e r e d i t y e v e n m o r e graphical ly : 

This general intellectual factor, central and all-pervading, shows a fur
ther characteristic, also disclosed by testing and statistics. It appears to be 
inherited, or at least inborn. Neither knowledge nor practice, neither 
'"terest nor industry, will avail to increase it. 

O t h e r s , i n c l u d i n g S p e a r m a n himself , h a d drawn the link 
b e t w e e n g a n d heredi ty . Y e t no o n e b u t Sir Cyril ever p u r s u e d i t 
with such s t u b b o r n , a lmost obsessive gusto: and no o n e else 
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w i e l d e d i t as such an ef fect ive political tool. T h e c o m b i n a t i o n of 
h e r e d i t a r i a n bias with a reification of inte l l igence as a s ingle, meas
urable entity d e f i n e d Burt ' s u n y i e l d i n g posit ion. 

I h a v e discussed the roots of the second c o m p o n e n t : intelli
g e n c e as a reif ied factor. B u t w h e r e d i d the f irst c o m p o n e n t — r i g i d 
h e r e d i t a r i a n i s m — a r i s e in Burt ' s view of life? It did n o t flow logi
cally f r o m factor analysis itself, for it c a n n o t (see p p . 2 8 0 - 2 8 2 ) . I 
will not a t t e m p t to a n s w e r this quest ion by r e f e r r i n g e i ther to Burt ' s 
p s y c h e or his t imes ( t h o u g h H e a r n s h a w , 1 9 7 9 , has m a d e s o m e sug
gestions). B u t I will d e m o n s t r a t e that Burt ' s h e r e d i t a r i a n a r g u m e n t 
h a d no f o u n d a t i o n in his empir ica l w o r k (either h o n e s t or f r a u d u 
lent), a n d that i t r e p r e s e n t e d an a pr ior i bias i m p o s e d u p o n the 
studies that s u p p o s e d l y p r o v e d it. I t also acted, t h r o u g h Burt ' s zeal
o u s pursui t of bis i d e e f ixe , as a distorter of j u d g m e n t a n d f inal ly 
as an inc i tement to f r a u d . * 

BURT'S INITIAL " P R O O F " OF INNATENESS 

T h r o u g h o u t his l o n g c a r e e r , B u r t cont inual ly cited his f i r s t 
p a p e r of 1909 as a p r o o f that inte l l igence is innate . Y e t the study 
falters both on a flaw of logic (circular reasoning) a n d on the 
r e m a r k a b l y scant a n d superficial c h a r a c t e r o f the data themselves . 
T h i s publ icat ion p r o v e s only o n e t h i n g a b o u t i n t e l l i g e n c e — t h a t 
B u r t b e g a n his s tudy with an a pr ior i convict ion of its innateness , 
a n d r e a s o n e d b a c k in a vicious circle to his initial belief. T h e "evi
d e n c e " — w h a t t h e r e was of i t — s e r v e d only as selective w i n d o w 
dress ing . 

At the outset o f his 1909 p a p e r , B u r t set t h r e e goals f o r himself . 
T h e f i r s t two reflect the inf luence o f S p e a r m a n ' s p i o n e e r i n g w o r k 
in factor analysis ("can g e n e r a l intel l igence be d e t e c t e d a n d mea
s u r e d " ; "can its n a t u r e be isolated a n d its m e a n i n g a n a l y z e d " ) . T h e 
third r e p r e s e n t s Burt ' s pecul iar c o n c e r n : "Is its d e v e l o p m e n t p r e 
d o m i n a n t l y d e t e r m i n e d b y e n v i r o n m e n t a l inf luence a n d indiv idual 
acquisit ion, or is i t ra ther d e p e n d e n t u p o n the inher i tance of a 
racial character or family trait" ( 1 9 0 9 , p. 96). 

N o t only d o e s B u r t p r o c l a i m this third quest ion "in m a n y ways 

* Of Burt's belief in the innateness of intelligence, Hearnshaw writes (1979, p. 49): 

"It was for him almost an article of faith, which he was prepared to defend against 
all opposition, rather than a tentative hypothesis to be refuted, if possible, by empir
ical tests. It is hard not to feel that almost from the first Burt showed an excessive 
assurance in the finality and correctness of his conclusions." 
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the most i m p o r t a n t of al l ," but he also gives away his a n s w e r in 
stating why we should be so c o n c e r n e d . Its i m p o r t a n c e rests u p o n : 

. . . the growing belief that innate characters of the family are more potent 
in evolution than the acquired characters of the individual, the gradual 
apprehension that unsupplemented humanitarianism and philanthropy 
may be suspending the natural elimination of the unfit stocks—these fea
tures of contemporary sociology make the question whether ability is 
inherited one of fundamental moment (1909, p. 169). 

B u r t selected for ty- three boys f r o m two O x f o r d schools, thirty 
sons of small t r a d e s m e n f r o m an e l e m e n t a r y school a n d thir teen 
upper-c lass boys f r o m p r e p a r a t o r y school . In this " e x p e r i m e n t a l 
d e m o n s t r a t i o n that intel l igence is h e r e d i t a r y " ( 1 9 0 9 , p. 179) , with 
its ludicrously small sample , B u r t a d m i n i s t e r e d twelve tests of 
"menta l funct ions o f v a r y i n g d e g r e e s o f c o m p l e x i t y " to each boy. 
(Most of these tests w e r e not direct ly cogni t ive in the usual sense, 
b u t m o r e like the o l d e r G a l t o n i a n tests o f p h y s i o l o g y — a t t e n t i o n , 
m e m o r y , sensory discr iminat ion, a n d react ion t ime). B u r t t h e n 
obta ined "carefu l empir ica l estimates o f inte l l igence" f o r e a c h boy. 
T h i s he did n o t by r i g o r o u s Binet testing, b u t by asking " e x p e r t " 
observers to rank the boys in o r d e r of their inte l l igence i n d e p e n 
d e n t o f m e r e school l earning . H e obta ined these r a n k i n g s f r o m the 
h e a d m a s t e r s o f the schools , f r o m teachers , a n d f r o m "two c o m p e 
tent a n d impart ia l b o y s " i n c l u d e d in the study. W r i t i n g in the 
t r i u m p h a n t days o f British colonial ism a n d d e r r i n g - d o , B u r t 
instructed his t w o boys on the m e a n i n g o f inte l l igence: 

Supposing you had to choose a leader for an expedition into an 
unknown country, which of these 30 boys would you select as the most 
intelligent? Failing him, which next? (1909, p. 106) 

B u r t then s e a r c h e d for correlat ions b e t w e e n p e r f o r m a n c e o n 
the twelve tests a n d the r a n k i n g s p r o d u c e d by his e x p e r t witnesses. 
He f o u n d that f ive tests h a d corre lat ion coefficients with intelli
g e n c e a b o v e 0.5, a n d that p o o r e s t correlat ions involved tests of 
" lower s e n s e s — t o u c h a n d w e i g h t , " whi le the best correlat ions 
inc luded tests o f c learer cognit ive i m p o r t . C o n v i n c e d that the 
twelve tests m e a s u r e d intel l igence, B u r t then c o n s i d e r e d the scores 
themselves . H e f o u n d that the upper-c lass boys p e r f o r m e d better 
than the lower-middle-class boys in all tests save those involv ing 
weight a n d t o u c h . T h e upper-c lass boys must t h e r e f o r e b e smarter . 

B u t is the s u p e r i o r smartness of upper-c lass boys innate or 
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a c q u i r e d as a funct ion of a d v a n t a g e s in h o m e a n d school ing? B u r t 
g a v e f o u r a r g u m e n t s for d i s c o u n t i n g e n v i r o n m e n t : 

1. T h e e n v i r o n m e n t o f lower-middle-class boys c a n n o t b e p o o r 
e n o u g h to m a k e a d i f f e r e n c e since their parents can a f f o r d the 
n i n e p e n c e a w e e k r e q u i r e d to attend school: " N o w in the case of 
the lowest social classes, g e n e r a l inferiority at m e n t a l tests m i g h t be 
attr ibutable to u n f o r t u n a t e e n v i r o n m e n t a l a n d post-natal influ
ences . . . . B u t such condit ions c o u l d not be suspected with t h e boys 
w h o , at a fee of g d a w e e k , a t t e n d e d the C e n t r a l E l e m e n t a r y 
S c h o o l " ( 1 9 0 9 , p . 173) . In o t h e r w o r d s , e n v i r o n m e n t can't m a k e a 
d i f f e r e n c e until it r e d u c e s a child to n e a r starvation. 

2 . T h e " e d u c a t i v e inf luences o f h o m e a n d social l i fe" s e e m 
small. In m a k i n g this admit tedly subjective assessment, B u r t 
a p p e a l e d to a f ine intuit ion h o n e d by years of gut- level e x p e r i e n c e . 
" H e r e , h o w e v e r , o n e must confess , such speculat ive a r g u m e n t s can 
c o n v e y little convict ion to those w h o h a v e n o t witnessed the actual 
m a n n e r o f the respect ive boys . " 

3 . T h e c h a r a c t e r o f the tests themselves p r e c l u d e s m u c h envi
r o n m e n t a l inf luence. A s tests o f sensation a n d m o t o r p e r f o r m a n c e , 
they d o n o t involve "an a p p r e c i a b l e d e g r e e o f a c q u i r e d skill o r 
k n o w l e d g e . . . . T h e r e is r e a s o n , t h e r e f o r e , to bel ieve that the dif
ferences r e v e a l e d a r e mainly i n n a t e " ( 1 9 0 9 , p . 180). 

4. A retest ing of the boys e i g h t e e n m o n t h s later, after several 
h a d e n t e r e d profess ions o r n e w schools , p r o d u c e d n o i m p o r t a n t 
r e a d j u s t m e n t of r a n k s . (Did i t ever o c c u r to B u r t that e n v i r o n m e n t 
m i g h t h a v e its p r i m a r y inf luence in early life, a n d n o t only in 
i m m e d i a t e situations?) 

T h e p r o b l e m with all these points , a n d with the d e s i g n o f the 
ent ire study, is a p a t e n t circularity in a r g u m e n t . Burt ' s c laim rested 
u p o n correlat ions b e t w e e n test p e r f o r m a n c e s a n d a r a n k i n g of 
inte l l igence c o m p i l e d by " i m p a r t i a l " observers . ( A r g u m e n t s a b o u t 
t h e " c h a r a c t e r " o f the tests themselves are s e c o n d a r y , f o r they 
w o u l d c o u n t for n o t h i n g in Burt ' s d e s i g n i f the tests d id n o t corre
late with i n d e p e n d e n t assessments o f intel l igence.) W e m u s t k n o w 
what the subjective r a n k i n g s m e a n in o r d e r to i n t e r p r e t the corre
lations a n d m a k e any use of the tests themselves . F o r i f the rank
ings o f teachers , h e a d m a s t e r s , a n d co l leagues , h o w e v e r sincerely 
a t t e m p t e d , r e c o r d the a d v a n t a g e s o f u p b r i n g i n g m o r e t h a n t h e dif
ferent ia l blessings of genet ics , t h e n the ranks are pr imari ly a r e c o r d 
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of e n v i r o n m e n t , a n d the test scores may p r o v i d e j u s t a n o t h e r (and 
m o r e imperfec t ) m e a s u r e o f the same thing. B u r t u s e d the corre
lation b e t w e e n two criteria as ev idence for heredi ty wi thout e v e r 
establishing that e i ther cr i ter ion m e a s u r e d his f a v o r e d p r o p e r t y . 

In any case, all these a r g u m e n t s for h e r e d i t y a r e indirect . B u r t 
also c la imed, as his final proof , a direct test of inher i tance: the boys ' 
m e a s u r e d intel l igence corre la ted with that o f their parents : 

Wherever a process is correlated with intelligence, these children of 
superior parentage resemble their parents in being themselves superior. 
. . . Proficiency at such tests does not depend upon opportunity or train
ing, but upon some quality innate. T h e resemblance in degree of intelli
gence between the boys and their parents must, therefore, be due to 
inheritance. We thus have an experimental demonstration that intelli
gence is hereditary (1909, p. 181). 

B u t h o w did B u r t m e a s u r e parenta l intel l igence? T h e a n s w e r , 
r e m a r k a b l e e v e n f r o m Burt ' s point of view, i s that he didn't : he 
mere ly a s s u m e d i t f r o m profess ion a n d social s tanding . Intel lec
tual , upper-c lass parents must be innately smarter than t r a d e s m e n . 
B u t the s tudy was d e s i g n e d to assess w h e t h e r or not p e r f o r m a n c e 
on tests reflects i n b o r n qualities or the a d v a n t a g e s of social stand
ing. O n e c a n n o t , t h e r e f o r e , turn a r o u n d a n d infer inte l l igence 
directly f r o m social s tanding. 

W e k n o w that Burt ' s later studies o f inher i tance w e r e f r a u d u 
lent. Y e t his early a n d h o n e s t w o r k is r i d d l e d with f laws so f u n d a 
mental that they stand in scarcely bet ter l ight. As in the 1909 study, 
B u r t cont inual ly a r g u e d for innateness by cit ing correlat ions in 
intel l igence b e t w e e n parents a n d o f f s p r i n g . A n d h e continual ly 
assessed parenta l inte l l igence by social s t a n d i n g , not by actual tests. 

For e x a m p l e , after c o m p l e t i n g the O x f o r d study, B u r t b e g a n a 
m o r e extens ive p r o g r a m o f test ing i n L i v e r p o o l . H e cited h i g h cor
relations b e t w e e n parents a n d o f f s p r i n g as a major a r g u m e n t for 
innate intel l igence, b u t never p r o v i d e d parenta l scores. Fifty years 
later, L . S . P e n r o s e r e a d Burt ' s o ld w o r k , n o t e d the absent data , 
a n d asked B u r t h o w h e h a d m e a s u r e d parenta l intel l igence. T h e 
old m a n rep l ied (in H e a r n s h a w , 1 9 7 9 , p . 29): 

T h e intelligence of the parents was assessed primarily on the basis of 
their actual jobs, checked by personal interviews; about a fifth were also 
tested to standardize the impressionistic assessments. 
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H e a r n s h a w c o m m e n t s ( 1 9 7 9 , p . 30): " I n a d e q u a t e r e p o r t i n g a n d 
incaut ious c o n c l u s i o n s m a r k this f i rs t incurs ion o f B u r t into the 
g e n e t i c f i e l d . W e h a v e h e r e , r ight a t the b e g i n n i n g o f his c a r e e r , 
the seeds o f later t roubles . " 

E v e n w h e n B u r t d i d test subjects, he rarely r e p o r t e d the actual 
scores as m e a s u r e d , b u t "adjusted" t h e m a c c o r d i n g to his o w n 
assessment o f the ir fa i lure to m e a s u r e true inte l l igence as he a n d 
o t h e r e x p e r t s subjectively j u d g e d it. He a d m i t t e d in a major w o r k 
( 1 9 2 1 , p . 280): 

I did not take my test results just as they stood. They were carefully 
discussed with teachers, and freely corrected whenever it seemed likely 
that the teacher's view of the relative merits of his own pupils gave a better 
estimate than the crude test marks. 

S u c h a p r o c e d u r e is not wi thout its c o m m e n d a b l e intent. It d o e s 
a d m i t the inability of a m e r e n u m b e r , ca lculated d u r i n g a short 
series of tests, to c a p t u r e such a subtle not ion as intel l igence. It 
d o e s g r a n t to teachers a n d o t h e r s with extens ive personal knowl
e d g e the o p p o r t u n i t y to r e c o r d their g o o d j u d g m e n t . B u t i t surely 
m a k e s a m o c k e r y of a n y claim that a specific hypothes is is u n d e r 
object ive a n d r i g o r o u s test. For i f o n e bel ieves b e f o r e h a n d that 
wel l -bred c h i l d r e n a r e innately intel l igent, then in what d irect ion 
will the scores be a d j u s t e d ? * 

Despi te his m i n u s c u l e sample , his illogical a r g u m e n t s , a n d his 
d u b i o u s p r o c e d u r e s , B u r t c losed his 1909 p a p e r with a s ta tement 
o f p e r s o n a l t r i u m p h (p. 176) : 

Parental intelligence, therefore, may be inherited, individual intelli
gence measured, and general intelligence analyzed; and they can be ana
lyzed, measured and inherited to a degree which few psychologists have 
hitherto legitimately ventured to maintain. 

W h e n B u r t recyc led these data in a 1 9 1 2 p a p e r for the Eugenics 
Review, he a d d e d addi t ional " p r o o f " with e v e n smal ler samples . He 

•Sometimes, Burt descended even further into circular illogic and claimed that tests 
must measure innate intelligence because the testers constructed them to do so: 
"Indeed from Binet onwards practically all the investigators who have attempted to 
construct 'intelligence tests' have been primarily searching for some measure of 
inborn capacity, as distinct from acquired knowledge or skill. With such an interpre
tation it obviously becomes foolish to inquire how far 'intelligence' is due to environ
ment and how far it is due to innate constitution: the very definition begs and setdes 
the question" ( 1 9 4 3 . p- 88) . 
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discussed A l f r e d Binet 's two d a u g h t e r s , n o t e d that their f a t h e r h a d 
b e e n dis incl ined to c o n n e c t physical signs with m e n t a l p r o w e s s , a n d 
p o i n t e d o u t that the b l o n d , b l u e - e y e d , l a r g e - h e a d e d d a u g h t e r o f 
T e u t o n i c a p p e a r a n c e was objective a n d f o r t h r i g h t , whi le the 
d a r k e r d a u g h t e r t e n d e d to be impract ica l a n d sent imental . Touche. 

B u r t was no fool . I confess that I b e g a n r e a d i n g h i m with the 
impress ion , n u r t u r e d by spectacular press reports o f his f r a u d u l e n t 
w o r k , that he was s imply a d e v i o u s a n d f o x y char latan. To be sure , 
that he b e c a m e a n d for c o m p l e x reasons (see p p . 264—269). B u t as 
I r e a d , I g a i n e d respect for Burt ' s e n o r m o u s e r u d i t i o n , f o r his 
r e m a r k a b l e sensitivity in most areas , a n d for the subtlety a n d c o m 
plexity o f his r e a s o n i n g ; I e n d e d up l ik ing most things a b o u t h i m 
in spite o f myself . A n d yet , this assessment m a k e s the e x t r a o r d i 
nary weakness o f his r e a s o n i n g a b o u t the innateness o f intel l igence 
all the m o r e p u z z l i n g . I f he h a d simply b e e n a foo l , t h e n foolish 
a r g u m e n t s w o u l d d e n o t e consistency o f character . 

My dict ionary def ines an idee fixe, or f ixed idea, as "a persistent 
or obsessing idea, o f ten delus ional , f r o m w h i c h a p e r s o n c a n n o t 
e s c a p e . " T h e innateness o f intel l igence was Burt ' s idee f i x e . W h e n 
he t u r n e d his intel lectual skills to o t h e r areas , he r e a s o n e d well , 
subtly, a n d of ten with great insight. W h e n he c o n s i d e r e d the 
innateness o f intel l igence, b l inders d e s c e n d e d a n d his rat ional 
t h i n k i n g e v a p o r a t e d b e f o r e the h e r e d i t a r i a n d o g m a that w o n his 
f a m e a n d eventual ly sealed his intel lectual d o o m . I t m a y be 
r e m a r k a b l e that B u r t c o u l d o p e r a t e with such a dual i ty in styles of 
r e a s o n i n g . B u t I f ind i t m u c h m o r e r e m a r k a b l e that so m a n y others 
be l ieved Burt ' s statements a b o u t inte l l igence w h e n his a r g u m e n t s 
a n d data , all readi ly available in p o p u l a r publ icat ions , c o n t a i n e d 
such patent e r r o r s a n d specious claims. W h a t d o e s this teach us 
a b o u t s h a r e d d o g m a m a s q u e r a d i n g as objectivity? 

LATER ARGUMENTS 

P e r h a p s I h a v e b e e n u n f a i r in c h o o s i n g Burt ' s earliest w o r k for 
criticism. P e r h a p s the fool ishness of y o u t h soon y ie lded to m a t u r e 
w i s d o m a n d caut ion. N o t at all; B u r t was n o t h i n g i f not o n t o g e n e t -
ically consistent. T h e a r g u m e n t o f 1909 n e v e r c h a n g e d , never 
g a i n e d subtlety, a n d e n d e d with m a n u f a c t u r e d s u p p o r t . T h e 
innateness o f inte l l igence c o n t i n u e d to funct ion as d o g m a . C o n 
sider the p r i m a r y a r g u m e n t of Burt ' s most f a m o u s b o o k , The Back-
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ward Child ( 1 9 3 7 ) , writ ten at the h e i g h t of his p o w e r s a n d b e f o r e 
his descent into conscious f r a u d . 

B a c k w a r d n e s s , B u r t notes , is de f ined by a c h i e v e m e n t in school , 
not by tests of intel l igence: b a c k w a r d c h i l d r e n a r e m o r e than a year 
b e h i n d in their schoolwork . B u r t a r g u e s that e n v i r o n m e n t a l 
ef fects , i f a t all i m p o r t a n t , should h a v e most i m p a c t u p o n c h i l d r e n 
in this ca tegory (those m u c h f u r t h e r b e h i n d in school a r e m o r e 
clearly genetical ly i m p a i r e d ) . B u r t t h e r e f o r e u n d e r t o o k a statistical 
s tudy o f e n v i r o n m e n t b y corre la t ing the p e r c e n t a g e o f b a c k w a r d 
c h i l d r e n with m e a s u r e s o f p o v e r t y i n the b o r o u g h s o f L o n d o n . H e 
calculated an impress ive array of s t r o n g correlat ions: 0.73 with 
p e r c e n t a g e o f p e o p l e be low the p o v e r t y l ine, 0.89 with o v e r c r o w d 
ing , 0.68 with u n e m p l o y m e n t , a n d 0.93 with j u v e n i l e mortality. 
T h e s e data s e e m to p r o v i d e a pr ima-fac ie case for a d o m i n a n t 
e n v i r o n m e n t a l inf luence u p o n b a c k w a r d n e s s , but B u r t d e m u r s . 
T h e r e is a n o t h e r possibility. P e r h a p s the innately p o o r e s t stocks 
create a n d then gravitate t o the worst b o r o u g h s , a n d d e g r e e o f 
p o v e r t y i s m e r e l y an i m p e r f e c t m e a s u r e of genet ic worthlessness. 

B u r t , g u i d e d by his i d e e f ixe , o p t e d for innate stupidity as the 
p r i m a r y cause o f p o v e r t y ( 1 9 3 7 , p . 105). H e i n v o k e d I Q testing a s 
his major a r g u m e n t . Most b a c k w a r d c h i l d r e n score 1 to 2 s tandard 
deviat ions be low the m e a n ( 7 0 - 8 5 ) , within a r a n g e technically des
ignated as " d u l l . " Since IQ r e c o r d s innate intel l igence, most back
w a r d c h i l d r e n p e r f o r m p o o r l y in school because they a r e dul l , not 
(or only indirectly) b e c a u s e they a r e p o o r . A g a i n , B u r t r ides his 
circle. He wishes to p r o v e that def iciency of innate inte l l igence is 
the major cause o f p o o r p e r f o r m a n c e i n school . H e k n o w s full well 
that t h e l ink b e t w e e n IQ score a n d innateness i s an u n r e s o l v e d 
issue i n intense debates a b o u t the m e a n i n g o f I Q — a n d h e admits 
in m a n y places that the S t a n f o r d - B i n e t test is, at best, only an 
i m p e r f e c t m e a s u r e o f innateness (e.g. , 1 9 2 1 , p . 90). Y e t , us ing the 
test scores as a g u i d e , he c o n c l u d e s : 

In well over half the cases, the backwardness seems due chiefly to 
intrinsic mental factors; here, therefore, it is primary, innate, and to that 
extent beyond all h o p e of cure (1937, p. 110). 

C o n s i d e r Burt ' s c u r i o u s definit ion o f innate i n this s tatement . An 
innate character , as i n b o r n a n d , in Burt ' s u s a g e , i n h e r i t e d , forms 
part o f a n organism's biological constitution. B u t the d e m o n s t r a -
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tion that a trait r e p r e s e n t s n a t u r e u n a f f e c t e d by n u r t u r e d o e s not 
g u a r a n t e e its ineluctable state. B u r t inher i ted p o o r vision. No doc
tor e v e r rebui l t his eyes to an e n g i n e e r ' s p a r a d i g m of n o r m a l 
des ign , b u t B u r t w o r e eyeglasses a n d the only c l o u d i n g of his vision 
was c o n c e p t u a l . 

The Backward Child also a b o u n d s in tangentia l s tatements that 
r e c o r d Burt ' s h e r e d i t a r i a n biases. H e writes a b o u t a n e n v i r o n m e n 
tal h a n d i c a p — r e c u r r e n t catarrh a m o n g the p o o r — a n d discusses 
heredi tary susceptibility (quite plausible) with an arrest ing q u i p for 
graphic e m p h a s i s : 

. . . exceptionally prevalent in those whose faces are marked by develop
mental defects—by the round receding forehead, the protruding muzzle, 
the short and upturned nose, the thickened lips, which combine to give to 
the slum child's profile a negroid or almost simian outline. . . . "Apes that 
are hardly anthropoid" was the comment of one headmaster, who liked to 
sum up his cases in a phrase (1937, p. 186). 

H e w o n d e r s a b o u t the intellectual a c h i e v e m e n t o f Jews a n d attri
butes it, in part , to inher i ted m y o p i a that keeps t h e m o f f the play
i n g f i e l d s a n d adapts t h e m f o r p o r i n g o v e r a c c o u n t b o o k s . 

Before the invention of spectacles, the Jew whose living depended upon 
his ability to keep accounts and read them, would have been incapacitated 
by the age of 50, had he possessed the usual tendency to hypermetropia: 
on the other hand (as I can personally testify) the myope . . . can dispense 
with glasses for near work without much loss of efficiency (1937, p. 219). 

BURT'S BLINDNESS 

T h e b l i n d i n g p o w e r o f Burt ' s h e r e d i t a r i a n biases can best b e 
a p p r e c i a t e d by s t u d y i n g his a p p r o a c h to subjects o t h e r than intel
l igence. F o r h e r e he consistently s h o w e d a c o m m e n d a b l e caut ion. 
H e r e c o g n i z e d the c o m p l e x i t y o f causat ion and the subtle inf luence 
that e n v i r o n m e n t can exer t . He rai led against simplistic assump
tions a n d w i t h h e l d j u d g m e n t p e n d i n g f u r t h e r e v i d e n c e . Y e t a s 
soon as B u r t r e t u r n e d to his favori te subject of intel l igence, the 
bl inders d e s c e n d e d a n d the h e r e d i t a r i a n catechism c a m e f o r w a r d 
again. 

B u r t w r o t e with p o w e r a n d sensitivity a b o u t the debil i tating 
effects o f p o o r e n v i r o n m e n t s . H e n o t e d that 2 3 p e r c e n t o f the 
c o c k n e y y o u t h he interv iewed h a d n e v e r seen a f ie ld or a patch of 
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grass , not " e v e n in a C o u n c i l p a r k , " 64 p e r c e n t h a d n e v e r seen a 
train, a n d 98 p e r c e n t h a d n e v e r seen the sea. T h e f o l l o w i n g pas
sage displays a m e a s u r e of paternalistic c o n d e s c e n s i o n a n d stereo
typing , but i t also presents a p o w e r f u l i m a g e of p o v e r t y in w o r k i n g -
class h o m e s , a n d its intel lectual ef fect u p o n c h i l d r e n ( 1 9 3 7 , p . 127) . 

His mother and father know astonishingly little of any life except their 
own, and have neither the time nor the leisure, neither the ability nor the 
disposition, to impart what little they know. T h e mother's conversation 
may be chiefly limited to the topics of cleaning, cooking, and scolding. T h e 
father, when not at work, may spend most of his time "round the corner" 
refreshing a worn-out body, or sitting by the fire with cap on and coat off, 
sucking his pipe in gloomy silence. T h e vocabulary that the child absorbs 
is restricted to a few hundred words, most of them inaccurate, uncouth, or 
mispronounced, and the rest unfit for reproduction in the schoolroom. In 
the home itself there is no literature that deserves the title; and the child's 
whole universe is closed in and circumscribed by walls of brick and a pall 
of smoke. From one end of the year to the other, he may go no farther 
than the nearest shops or the neighborhood recreation ground. T h e coun
try or the seaside are mere words to him, dimly suggesting some place to 
which cripples are sent after an accident, visualized perhaps in terms of 
some photographic "souvenir from Southend" or some pictorial 
"memento from Margate," all framed in shells, brought back by his par
ents on a bank-holiday trip a few weeks after their wedding. 

B u r t a p p e n d e d this c o m m e n t f r o m a "burly bus c o n d u c t o r " to his 
descr ipt ion: " B o o k l e a r n i n g isn't for kids that'll h a v e to e a r n their 
b r e a d . It's only f o r t h e m as likes to give themselves the hairs of the 
' ighbrow." 

B u r t c o u l d a p p l y what he u n d e r s t o o d so well to subjects o t h e r 
than intel l igence. C o n s i d e r his views on j u v e n i l e d e l i n q u e n c y a n d 
le f t -handedness . B u r t w r o t e extensively o n the cause o f del in
q u e n c y a n d attr ibuted i t to c o m p l e x interact ions b e t w e e n c h i l d r e n 
a n d their e n v i r o n m e n t : " T h e p r o b l e m n e v e r lies i n the ' p r o b l e m 
chi ld ' a lone: it lies always in the relations b e t w e e n that chi ld a n d his 
e n v i r o n m e n t " ( 1 9 4 0 , p . 243). I f p o o r behaviora l p e r f o r m a n c e m e r 
its such an assessment, why not say the same a b o u t p o o r intel lectual 
p e r f o r m a n c e ? O n e m i g h t suspect that B u r t rel ied again u p o n test 
scores, a r g u i n g that d e l i n q u e n t s tested well a n d c o u l d not be mis
b e h a v i n g as a result of innate stupidity. B u t , in fact, d e l i n q u e n t s 
of ten tested as badly as p o o r c h i l d r e n r e g a r d e d by B u r t as innately 
deficient i n intel l igence. Y e t B u r t r e c o g n i z e d that I Q scores o f 



T H E REAL E R R O R O F C Y R I L B U R T 3 ' 3 

del inquents m a y n o t reflect inher i ted ability because they rebel 
against tak ing the tests: 

For what to them must seem nothing but a resuscitated school exami
nation, delinquents, as a rule, feel little inclination and much distaste. 
From the outset they assume they are more likely to fail than succeed, 

ore likely to be reproached than commended. . . . Unless, indeed, to cir-
mvent their suspicion and secure their good-will special manoeuvers be 

tactfully tried, their apparent prowess with all such tests will fall much 
below their veritable powers. . . . In the causation of juvenile delinquency 
. . . the share contributed by mental defect has unquestionably been mag
nified by those who, trusting so exclusively to the Binet-Simon scale, have 
gnored the factors which depreciate its results (1921, pp. 189-190). 

ut why n o t say that p o v e r t y o f ten entails a similar disincl ination 
nd sense of de feat? 

B u r t ( 1 9 3 7 , p . 270) r e g a r d e d le f t -handedness as the " m o t o r dis-
bility . . . w h i c b inter feres most widely with the o r d i n a r y tasks of 

the c lassroom." A s c h i e f psychologist o f the L o n d o n schools , h e 
there fore d e v o t e d m u c h study to its cause . U n b u r d e n e d by a pr ior i 
conviction in this case, he d e v i s e d a n d a t t e m p t e d to test a w i d e 
r a n g e o f potential e n v i r o n m e n t a l inf luences. H e s tudied m e d i e v a l 
and Renaissance pa int ings to d e t e r m i n e i f M a r y usually carr ied the 
infant Jesus on h e r r i g h t h ip . I f so, babies w o u l d w r a p their left 
arms a b o u t their m o t h e r ' s neck , leav ing their r i g h t h a n d f r e e for 
m o r e d e x t r o u s (literally r i g h t - h a n d e d ) m o t i o n . H e w o n d e r e d i f 
greater f r e q u e n c y o f r i g h t - h a n d e d n e s s m i g h t r e c o r d the a s y m m e 
try o f internal o r g a n s a n d the n e e d f o r p r o t e c t i o n i m p o s e d b y o u r 
habits. I f h e a r t a n d s tomach lie to the left of the midl ine , t h e n a 
warr ior or w o r k e r w o u l d natural ly t u r n his left s ide away f r o m 
potential d a n g e r , " trust to the m o r e solid s u p p o r t o f the r i g h t side 
o f the t r u n k , a n d so use his r ight h a n d a n d a r m f o r w i e l d i n g heavy 
instruments a n d w e a p o n s " ( 1 9 3 7 , p . 270). I n the e n d , B u r t o p t e d 
for caut ion a n d c o n c l u d e d that he c o u l d not tell: 

should in the last resort contend that probably all forms of left-
handedness are only indirectly hereditary: postnatal influence seems 
always to enter in. . . . I must accordingly repeat that, here as elsewhere in 
psychology, our present knowledge is far too meager to allow us to declare 
with any assurance what is inborn and what is not (1937, pp. 303-304). 

Substitute " i n t e l l i g e n c e " for " l e f t - h a n d e d n e s s " a n d the s ta tement is 
a m o d e l of j u d i c i o u s i n f e r e n c e . In fart , l e f t -handedness is m o r e 
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clearly an entity t h a n inte l l igence, a n d probably m o r e subject to 
definite a n d specifiable h e r e d i t a r y inf luence. Y e t h e r e , w h e r e his 
case for innateness was better , B u r t tested all the e n v i r o n m e n t a l 
i n f l u e n c e s — s o m e r a t h e r f a r f e t c h e d — t h a t h e c o u l d devise , a n d 
f ina l ly d e c l a r e d the subject too c o m p l e x for resolut ion. 

BURT'S POLITICAL USE OF INNATENESS 

B u r t e x t e n d e d his be l ie f in the innateness of indiv idual intelli
g e n c e t o only o n e aspect o f a v e r a g e d i f f e r e n c e s between g r o u p s . 
He d i d n o t feel ( 1 9 1 2 ) that races var ied m u c h in inher i ted intelli
g e n c e , a n d h e a r g u e d ( 1 9 2 1 , p . 197) that the d i f ferent behaviors o f 
boys a n d girls can be traced largely to parenta l t reatment . B u t dif
ferences in social class, the wit of the successful a n d dul lness of the 
p o o r , a r e reflections of inher i ted ability. I f race is A m e r i c a ' s pri
m a r y social p r o b l e m , then class has b e e n Britain's c o r r e s p o n d i n g 
c o n c e r n . 

In his w a t e r s h e d * p a p e r (1943) on "ability a n d i n c o m e , " B u r t 
c o n c l u d e s that " t h e w i d e inequality in p e r s o n a l i n c o m e is largely , 
t h o u g h n o t ent ire ly , an indirect e f fect of the w i d e inequal i ty in 
innate inte l l igence." T h e data " d o not s u p p o r t the v iew (still he ld 
by m a n y e d u c a t i o n a l a n d social r e f o r m e r s ) that the a p p a r e n t ine
quality in inte l l igence of c h i l d r e n a n d adults is in the m a i n an indi
rect c o n s e q u e n c e o f inequality in e c o n o m i c condi t ions" ( 1 9 4 3 , p . 
141) . 

B u r t of ten d e n i e d that he wished to limit o p p o r t u n i t i e s for 
a c h i e v e m e n t by r e g a r d i n g tests as m e a s u r e s of innate intel l igence. 
He a r g u e d , on the contrary , that tests c o u l d identify those few 
individuals in the l o w e r classes w h o s e h i g h innate intel l igence 
w o u l d not o t h e r w i s e be r e c o g n i z e d u n d e r a v e n e e r o f e n v i r o n m e n 
tal d i s a d v a n t a g e . F o r " a m o n g nat ions, success in the s t r u g g l e for 
survival i s b o u n d to d e p e n d m o r e a n d m o r e on the achievements 
of a small h a n d f u l of individuals w h o a r e e n d o w e d by n a t u r e with 
o u t s t a n d i n g gifts o f ability a n d c h a r a c t e r " ( 1 9 5 9 , p . 3 1 ) . T h e s e peo
ple must be identi f ied a n d n u r t u r e d to c o m p e n s a t e for " the com
parat ive i n e p t i t u d e o f the g e n e r a l publ ic" ( 1 9 5 9 , p . 3 1 ) . T h e y must 
be e n c o u r a g e d a n d r e w a r d e d , for the rise a n d fall of a nat ion does 
not d e p e n d u p o n g e n e s pecul iar t o a n ent ire race , b u t u p o n 

•Hearnshaw ( 1 9 7 9 ) suspects that this paper marks Burt's first use of fraudulent 
data. 
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" c h a n g e s in the relative fertility of its l e a d i n g m e m b e r s or its lead
i n g classes" ( 1 9 6 2 , p . 49). 

T e s t s may h a v e b e e n the vehic le by which a few c h i l d r e n 
escaped f r o m t h e strictures of a fairly inflexible class s tructure . B u t 
what was their e f fect on the vast majority of lower-class c h i l d r e n 
w h o m B u r t unfa ir ly b r a n d e d as u n a b l e , by inher i tance , e v e r to 
d e v e l o p m u c h i n t e l l i g e n c e — a n d t h e r e f o r e u n d e s e r v i n g , b y r e a s o n , 
o f h i g h e r social s tanding? 

Any recent attempt to base our educational policy for the future on the 
assumption that there are no real differences, or at any rate no important 
differences, between the average intelligence of the different social classes, 
is not only bound to fail; it is likely to be fraught with disastrous conse
quences for the welfare of the nation as a whole, and at the same time to 
result in needless disappointments for the pupils concerned. T h e facts of 
genetic inequality, whether or not they conform to our personal wishes 
and ideals, are something that we cannot escape (1959, p. 28). . . . A defi
nite limit to what children can achieve is inexorably set by the limitations 
of their innate capacity (1969). 

Burt's extension of Spearman's theory 

Cyri l B u r t m a y be k n o w n best to the publ ic as a h e r e d i t a r i a n in 
the field of menta l test ing, but his r e p u t a t i o n as a theoret ical psy
chologist rested pr imari ly u p o n his w o r k in factor analysis. He did 
not invent the t e c h n i q u e , as he later c la imed; b u t he was Spear
man's successor, b o t h literally a n d f igurat ive ly , a n d he b e c a m e the 
leading British factorist of his g e n e r a t i o n . 

Burt 's g e n u i n e a c h i e v e m e n t s in factor analysis w e r e substantial . 
His c o m p l e x a n d dense ly r e a s o n e d b o o k on the subject (1940) was 
the c r o w n i n g a c h i e v e m e n t of S p e a r m a n ' s school . B u r t wrote that i t 
"may p r o v e to be a m o r e lasting contr ibut ion to p s y c h o l o g y than 
anything else I h a v e yet wr i t ten" (letter to his sister q u o t e d in 
Hearnshaw, 1 9 7 9 , p . 154). B u r t also p i o n e e r e d ( t h o u g h h e d i d not 
invent) two i m p o r t a n t extens ions o f S p e a r m a n ' s a p p r o a c h — a n 
inverted technique (discussed on p p . 3 2 2 - 3 2 3 ) that B u r t cal led 

correlation b e t w e e n p e r s o n s " (now k n o w n to af ic ionados as " Q -
mode factor analysis"), a n d an e x p a n s i o n of S p e a r m a n ' s two-factor 
theory to a d d " g r o u p factors" at a level b e t w e e n g a n d 5. 

B u r t toed S p e a r m a n ' s line in his f i rst p a p e r of 1909. S p e a r m a n 
had insisted that each test r e c o r d e d only two propert ies o f m i n d — 
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a g e n e r a l factor c o m m o n to all tests a n d a specific factor pecul iar 
to that test a lone. He d e n i e d that clusters of tests s h o w e d any sig
nificant t e n d e n c y to f o r m " g r o u p factors" b e t w e e n his t w o l e v e l s — 
that is, he f o u n d no e v i d e n c e for the " facult ies" of an o l d e r psy
c h o l o g y , no clusters r e p r e s e n t i n g verba l , spatial, or ar i thmetic abil
ity, for e x a m p l e . In his 1909 p a p e r , B u r t d id note a "discernible , 
but smal l" t e n d e n c y for g r o u p i n g in allied tests. B u t he p r o c l a i m e d 
i t w e a k e n o u g h to i g n o r e ("vanishingly m i n u t e " in his w o r d s ) , a n d 
a r g u e d that his results "conf i rm a n d e x t e n d " S p e a r m a n ' s theory . 

B u t B u r t , unl ike S p e a r m a n , was a pract i t ioner of testing 
(responsible for all of L o n d o n ' s schools). F u r t h e r studies in factor 
analysis c o n t i n u e d to dist inguish g r o u p factors, t h o u g h they w e r e 
always subsidiary tog. As a practical matter for g u i d a n c e of pupi ls , 
B u r t real ized that he c o u l d not i g n o r e the g r o u p factors. With a 
pure ly S p e a r m a n i a n a p p r o a c h , what could a p u p i l be told e x c e p t 
that he was genera l ly smart or d u m b ? Pupils h a d to be g u i d e d 
toward profess ions by ident i fy ing s trengths a n d weaknesses in 
m o r e specific areas . 

By the t ime B u r t d id his major w o r k in factor analysis, Spear
man's c u m b e r s o m e m e t h o d o f tetrad d i f ferences h a d been 
rep laced by the principal c o m p o n e n t s a p p r o a c h out l ined on p p . 
275—280. B u r t identif ied g r o u p factors by s t u d y i n g the projection 
of indiv idual tests u p o n the second a n d subsequent principal com
p o n e n t s . C o n s i d e r Fig. 6.6: In a matr ix of positive corre lat ion coef
ficients, vectors r e p r e s e n t i n g individual tests are all c lustered 
together . T h e f i rs t pr incipal c o m p o n e n t , S p e a r m a n ' s g runs 
t h r o u g h the m i d d l e o f the cluster a n d resolves m o r e information 
than any o t h e r axis could . B u r t r e c o g n i z e d that no consistent pat
terns w o u l d be f o u n d on subsequent axes i f S p e a r m a n ' s two-factor 
theory h e l d — f o r the vectors w o u l d not f o r m subclusters i f their 
only c o m m o n var iance h a d already b e e n a c c o u n t e d for by g . But i f 
the vectors f o r m subclusters r e p r e s e n t i n g m o r e special ized abili
ties, then the f irst pr incipal c o m p o n e n t must r u n between the sub-
clusters if it is to be the best a v e r a g e fit to all vectors. Since the 
second principal c o m p o n e n t is p e r p e n d i c u l a r to the first, some 
subclusters must project positively u p o n it and others negatively (as 
Fig. 6.6 shows with its negat ive project ions f o r verbal tests a n d pos
itive project ions for ar i thmetic tests). B u r t called these axes bipolar 

factors, because they i n c l u d e d clusters of positive a n d negat ive pro-
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ject ions . He identif ied as group factors the clusters of posit ive a n d 
negat ive project ions themselves . 

Burt ' s identif ication o f g r o u p factors m a y s e e m , superficial ly , t o 
cha l lenge S p e a r m a n ' s t h e o r y , b u t in fact i t p r o v i d e d an extens ion 
and i m p r o v e m e n t that S p e a r m a n eventual ly w e l c o m e d . T h e 
essence of S p e a r m a n ' s c laim is the p r i m a c y of g, a n d the subordi
nation of all o t h e r d e t e r m i n a n t s of inte l l igence to it. Burt ' s identi
fication o f g r o u p factors p r e s e r v e d this n o t i o n o f h i e r a r c h y , a n d 
e x t e n d e d it by a d d i n g a n o t h e r level b e t w e e n g a n d 5 . In fact, Burt ' s 
t reatment of g r o u p factors as a level in a h i e r a r c h y s u b o r d i n a t e to 
g saved S p e a r m a n ' s t h e o r y f r o m the data that s e e m e d to threaten 
it. S p e a r m a n original ly d e n i e d g r o u p factors , b u t e v i d e n c e for 
them c o n t i n u e d to a c c u m u l a t e . M a n y factorists b e g a n to view this 
ev idence as a d e n i g r a t i o n o f g a n d as a w e d g e f o r t o p p l i n g Spear
man's ent ire edif ice. B u r t s t r e n g t h e n e d the b u i l d i n g , p r e s e r v e d the 
p r e e m i n e n t ro le of g , a n d e x t e n d e d S p e a r m a n ' s t h e o r y by e n u 
merat ing f u r t h e r levels s u b o r d i n a t e to g . T h e factors , B u r t w r o t e 
(1949, p . 199), a r e " o r g a n i z e d on what m a y be cal led a h ierarchica l 
basis. . . . T h e r e is first a c o m p r e h e n s i v e g e n e r a l factor , c o v e r i n g 
all cognit ive activities; n e x t a c o m p a r a t i v e l y small n u m b e r of b r o a d 
g r o u p factors , c o v e r i n g d i f f e r e n t abilities classified a c c o r d i n g to 
their f o r m or content . . . . T h e w h o l e series a p p e a r s to be a r r a n g e d 
on successive levels, the factors on the lowest level b e i n g the most 
specific a n d the most n u m e r o u s o f al l ." 

S p e a r m a n h a d a d v o c a t e d a two-factor theory; B u r t p r o c l a i m e d 
a four- factor theory : the general fac tor or S p e a i man 's g, the partic
ular or group factors that he h a d identi f ied, the specific factors or 
Spearman's s (attributes of a single trait m e a s u r e d on all occasions), 
and what B u r t cal led accidental factors , or attr ibutes of a s ingle trait 
measured only on a s ingle occasion.* B u r t h a d synthes ized all per
spectives. In S p e a r m a n ' s t e r m s , his t h e o r y was m o n a r c h i c in rec
ogniz ing the d o m i n a t i o n of g, o l igarchic in its identif ication of 
g r o u p factors, a n d anarchic in r e c o g n i z i n g s-factors for each test. 
But Burt 's s c h e m e was no c o m p r o m i s e ; i t was S p e a r m a n ' s h ierar
chical theory with yet a n o t h e r level s u b o r d i n a t e to g. 

*This accidental variance, representing peculiarities of particular testing situations, 
torms part of what statisticians call "measurement error." It is important to quan
tify, for it may form a basic level of comparison for the identification of causes in a 
'amily of techniques called the "analysis of variance." But it represents the peculi
arity of an occasion, not a quality either of a test or a testee. 
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M o r e o v e r , B u r t a c c e p t e d and great ly e laborated S p e a r m a n ' s 
views on the di f ferent ia l innateness o f levels. S p e a r m a n h a d 
r e g a r d e d g as i n h e r i t e d , 5 as a funct ion of tra ining. B u r t a g r e e d , 
but p r o m o t e d the inf luence of e d u c a t i o n to his g r o u p factors as 
well . He reta ined the distinction b e t w e e n an inher i ted a n d ineluct
able g, a n d a set of m o r e special ized abilities a m e n a b l e to i m p r o v e 
m e n t b y e d u c a t i o n : 

Although defect in general intelligence inevitably places a definite limit 
to educational progress, defect in special intellectual abilities rarely does 
so (1937, p. 537). 

B u r t also d e c l a r e d , with his usual intensity a n d persistence, that 
the p r i m a r y i m p o r t a n c e of factor analysis lay in its capacity for 
ident i fy ing i n h e r i t e d , p e r m a n e n t qualities: 

From the very outset of my educational work it has seemed essential, 
not merely to show that a general factor underlies the cognitive group of 
mental activities, but also that this general factor (or some important com
ponent of it) is innate or permanent (1940, p. 57). 

T h e search for factors thus becomes, to a great extent, an attempt to 
discover inborn potentialities, such as will permanently aid or limit the 
individual's behavior later on (1940, p. 230). 

Burt on the reification of factors 

Burt 's v iew on reif ication, as H e a r n s h a w has n o t e d with frustra
t ion ( 1 9 7 9 , p . 166) , are inconsistent a n d e v e n contradic tory (some
times within the same publ icat ion) .* O f t e n , B u r t b r a n d e d 
reification of factors as a temptat ion to be a v o i d e d : 

No doubt, this causal language, which we all to some extent favor, 
arises partly from the irrepressible disposition of the human mind to reify 
and even to personify whatever it can—to picture inferred reasons as real
ities and to endow those realities with an active force (1940, p. 66). 

* Other scholars often complained of Burt's tendency to obfuscate, temporize, and 
argue both sides as his own when treating difficult and controversial issues. D. F. 
Vincent wrote of his correspondence with Burt about the history of factor analysis 
(in Hearnshaw, 1979, pp. 177-178): "I should not get a simple answer to a simple 
question. I should get half a dozen foolscap sheets of typescript, all very polite and 
very cordial, raising half a dozen subsidiary issues in which I was not particularly 
interested, and to which out of politeness I should have to reply . . . I should then 
get more foolscap pages of typescript raising more extraneous issues. . . . After the 
first letter my problem has been how to terminate the correspondence without being 
discourteous." 
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H e s p o k e with e l o q u e n c e a b o u t this e r r o r o f t h o u g h t : 

T h e ordinary mind loves to reduce patterns to single atomlike exis-
tents—to treat memory as an elementary faculty lodged in a phrenological 
organ, to squeeze all consciousness into the pineal gland, to call a dozen 
different complaints rheumatic and regard them all as the effect of a spe
cific germ, to declare that strength resides in the hair or in the blood, to 
treat beauty as an elementary quality that can be laid on like so much 
varnish. But the whole trend of current science is to seek its unifying prin
ciples, not in simple unitary causes, but in the system or structural pattern 
as such (1940, p. 237). 

A n d h e explicit ly d e n i e d that factors w e r e things i n the h e a d ( 1 9 3 7 , 

p- 459) : 

T h e "factors," in short, are to be regarded as convenient mathematical 
abstractions, not as concrete mental "faculties," lodged in separate 
"organs" of the brain. 

W h a t c o u l d be m o r e clearly stated? 
Y e t in a b i o g r a p h i c a l c o m m e n t , B u r t ( 1 9 6 1 , p . 53) c e n t e r e d his 

a r g u m e n t with S p e a r m a n not on the issue o f w h e t h e r or not factors 
should be rei f ied, b u t ra ther how they s h o u l d be reif ied: " S p e a r m a n 
himself identi f ied the g e n e r a l factor with 'cerebral energy . ' I iden
t i f ied i t with the g e n e r a l s tructure of the b r a i n . " In the same article, 
he p r o v i d e d m o r e details o f suspected physical locations f o r entities 
identified by mathemat ica l factors. G r o u p factors , he a r g u e s , are 
definite areas o f the cerebra l c o r t e x ( 1 9 6 1 , p . 57) , whi le the g e n e r a l 
factor r e p r e s e n t s the a m o u n t a n d c o m p l e x i t y o f cortical tissue: "I t 
is this g e n e r a l character of the individual 's bra in-t issue—viz . , the 
genera l d e g r e e of systematic c o m p l e x i t y in the n e u r o n a l architec
t u r e — t h a t seems t o m e t o r e p r e s e n t the g e n e r a l factor , a n d 
account f o r the h i g h positive correlat ions obta ined b e t w e e n var ious 
cognit ive tests" ( 1 9 6 1 , p p . 5 7 - 5 8 ; see also 1 9 5 9 , p . 106).* 

*One might resolve this apparent contradiction by arguing that Burt refused to 
reify on the basis of mathematical evidence alone (in 1 9 4 0 ) , but did so later when 
independent neurological information confirmed the existence of structures in the 
brain that could be identified with factors. It is true that Burt advanced some neu
rological arguments ( 1 9 6 1 , p. 57, for example) in comparing the brains of normal 
individuals and "low grade defectives." But these arguments are sporadic, perfunc
tory, and peripheral. Burt repeated them virtually verbatim, in publication after 
publication, without citing sources or providing any specific reason for allying math
ematical factors with cortical properties. 
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Lest o n e be t e m p t e d to r e g a r d these later s tatements as a shift 
in bel ief f r o m the caut ion of a scholar in 1940 to t h e p o o r j u d g m e n t 
of a m a n m i r e d in the f r a u d s of his later years , I note that B u r t 
p r e s e n t e d the s a m e a r g u m e n t s for reification in 1940, r i g h t a long
side the w a r n i n g s against it: 

Now, although I do not identify the general factor g with any form of 
energy, I should be ready to grant it quite as much "real existence" as 
physical energy can justifiably claim (1940, p. 214). Intelligence I regard 
not indeed as designating a special form of energy, but rather as specifying 
certain individual differences in the structure of the central nervous sys
tem—differences whose concrete nature could be described in histological 
terms (1940, pp. 216-217) . 

B u r t e v e n w e n t so far as to suggest that the a l l -or-none character 
o f n e u r a l d i s c h a r g e " s u p p o r t s the d e m a n d f o r a n ul t imate analysis 
into i n d e p e n d e n t o r ' o r t h o g o n a l ' fac tors" (1940, p . 222). 

B u t p e r h a p s the best indicat ion o f Burt ' s h o p e f o r reif ication 
lies in the very title he chose f o r his major b o o k of 1940. He called 
it The Factors of the Mind. 

B u r t fo l lowed S p e a r m a n in try ing to f ind a physical location in 
the b r a i n for m a t h e m a t i c a l factors extracted f r o m the corre lat ion 
matr ix o f menta l tests. B u t B u r t also w e n t f u r t h e r , a n d established 
h imsel f as a reif ier in a d o m a i n that S p e a r m a n h i m s e l f w o u l d never 
h a v e d a r e d to e n t e r . B u r t c o u l d not be satisfied with s o m e t h i n g so 
v u l g a r a n d mater ia l as a bit of n e u r a l tissue f o r the r e s i d e n c e of 
factors. He h a d a w i d e r vision that e v o k e d the spirit o f Plato h im
self. Material objects on e a r t h are i m m e d i a t e a n d i m p e r f e c t repre
sentations o f h i g h e r essences i n a n ideal w o r l d b e y o n d o u r ken. 

B u r t subjected m a n y k inds o f data to factor analysis d u r i n g his 
l o n g career . His interpretat ions of factors display a Platonic belief 
in a h i g h e r reality, e m b o d i e d imper fec t ly by mater ia l objects, but 
discernible in t h e m t h r o u g h an ideal ization of their essential, 
u n d e r l y i n g p r o p e r t i e s o n pr incipal c o m p o n e n t factors. H e ana
lyzed a suite of e m o t i o n a l traits ( 1 9 4 0 , p p . 406-408) a n d identif ied 
his f irst pr inc ipal c o m p o n e n t as a factor of " g e n e r a l emotional i ty ." 
( H e also f o u n d t w o b i p o l a r factors f o r e x t r o v e r t - i n t r o v e r t and 
e u p h o r i c - s o r r o w f u l . ) H e d i s c o v e r e d " a g e n e r a l p a r a n o r m a l factor ' 
in a s tudy of E S P d a t a (in H e a r n s h a w , 1 9 7 9 , p . 222). He analyzed 
h u m a n a n a t o m y a n d i n t e r p r e t e d the f i r s t pr inc ipa l c o m p o n e n t a s 
an ideal t y p e f o r h u m a n i t y ( 1 9 4 0 , p . 1 1 3 ) . 
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O n e n e e d n ' t , f r o m these e x a m p l e s , in fer Burt ' s bel ief in a lit
eral , h i g h e r reality: p e r h a p s h e t h o u g h t o f these ideal ized g e n e r a l 
factors as m e r e pr inciples of classification to aid h u m a n u n d e r 
standing. B u t , in a factor analysis of aesthetic j u d g m e n t , B u r t 
explicit ly e x p r e s s e d his convict ion that real s tandards of b e a u t y 
exist, i n d e p e n d e n t o f the p r e s e n c e o f h u m a n be ings t o a p p r e c i a t e 
t h e m . B u r t selected f i f t y postcards with i l lustrations r a n g i n g f r o m 
the g r e a t masters d o w n to " t h e c r u d e s t a n d most flashy b i r t h d a y 
card that I c o u l d find at a p a p e r s h o p in the s lums." He a s k e d a 
g r o u p o f subjects t o r a n k the cards i n o r d e r o f b e a u t y a n d p e r 
f o r m e d a factor analysis o f corre lat ions a m o n g the ranks . A g a i n , 
h e d i s c e r n e d a n u n d e r l y i n g g e n e r a l factor o n the f i r s t pr inc ipa l 
c o m p o n e n t , d e c l a r e d i t to be a universa l s t a n d a r d of b e a u t y , a n d 
e x p r e s s e d a p e r s o n a l c o n t e m p t f o r V i c t o r i a n c e r e m o n i a l statuary 
in ident i fy ing this h i g h e r reality: 

We see beauty because it is there to be seen. . . . I am tempted to con
tend that aesthetic relations, like logical relations, have an independent , 
objective existence: the Venus of Milo would remain more lovely than 
Queen Victoria's statue in the Mall, the Taj Mahal than the Albert Mem
orial, though every man and woman in the world were killed by a passing 
comet's gas. 

I n analyses o f inte l l igence, B u r t o f ten c la imed ( 1 9 3 9 , 1940, 
1949, for e x a m p l e ) that each level o f his h ierarchica l , four- fac tor 
theory c o r r e s p o n d e d with a r e c o g n i z e d c a t e g o r y in " the tradit ional 
logic of classes" ( 1 9 3 9 , p. 8 5 ) — t h e g e n e r a l factor to the genus, 
g r o u p factors to species, specific factors to the proprium, a n d acci
dental factors to the accidens. He s e e m e d to r e g a r d these categor ies 
a s m o r e t h a n c o n v e n i e n c e s for h u m a n o r d e r i n g o f the wor ld 's c o m 
plexity, b u t as necessary ways of p a r s i n g a hierarchical ly s t r u c t u r e d 
reality. 

B u r t certainly b e l i e v e d i n r e a l m s o f ex is tence b e y o n d the m a t e 
r i a l reality o f e v e r y d a y objects. H e a c c e p t e d m u c h o f the d a t a o f 
p a r a p s y c h o l o g y a n d postu lated a n o v e r s o u l o r p s y c h o n — " a k i n d o f 
g r o u p m i n d f o r m e d b y the subconscious te lepathic interact ion o f 
the m i n d s o f certa in p e r s o n s n o w l iving, t o g e t h e r p e r h a p s with the 
psychic reservoir o u t o f which the m i n d s o f indiv iduals n o w 
deceased w e r e f o r m e d , a n d into w h i c h they w e r e r e a b s o r b e d o n 
the death o f their b o d i e s " ( B u r t q u o t e d i n H e a r n s h a w , 1 9 7 9 , p . 
225). In this h i g h e r r e a l m of psychic reality, the "factors of the 
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m i n d " m a y h a v e real ex is tence as m o d e s o f truly universal t h o u g h t . 
B u r t m a n a g e d to e s p o u s e three contradic tory views a b o u t the 

n a t u r e o f factors: mathemat ica l abstractions for h u m a n c o n v e n 
ience; real entities l o d g e d in physical p r o p e r t i e s of the bra in; a n d 
real categor ies of t h o u g h t in a h i g h e r , hierarchical ly o r g a n i z e d 
r e a l m of psychic reality. S p e a r m a n h a d not b e e n very d a r i n g as a 
reifier; h e n e v e r v e n t u r e d b e y o n d the Ar is tote l ian u r g e for locat ing 
ideal ized abstract ions within physical bodies themselves . B u r t , at 
least in part , s o a r e d b e y o n d into a Platonic rea lm a b o v e a n d b e y o n d 
physical bodies . In this sense, B u r t was the boldest , a n d literally 
m o s t extens ive , reif ier of t h e m all. 

Burt and the political uses of g 

Factor analysis is usually p e r f o r m e d on the corre la t ion matr ix 
o f tests. B u r t p i o n e e r e d a n " i n v e r t e d " f o r m o f factor analysis, math
ematical ly equiva lent to the usual style, but based on corre lat ion 
b e t w e e n p e r s o n s r a t h e r than tests. I f each vector in the usual style 
(technically called R - m o d e analysis) represents the scores of several 
p e o p l e on a s ingle test, then each vector in Burt ' s i n v e r t e d style 
(called Q - m o d e analysis) reflects the results of several tests for a 
s ingle p e r s o n . In o t h e r w o r d s , each v e c t o r n o w represents a p e r s o n 
ra ther than a test, a n d the corre lat ion b e t w e e n vectors m e a s u r e s 
the d e g r e e o f re la t ionship b e t w e e n individuals . 

W h y d i d B u r t go to such lengths to d e v e l o p a t e c h n i q u e math
ematical ly equiva lent to the usual f o r m , a n d genera l ly m o r e c u m 
b e r s o m e a n d e x p e n s i v e to apply (since an e x p e r i m e n t a l des ign 
a lmost always inc ludes m o r e p e o p l e than tests)? T h e a n s w e r lies in 
Burt ' s u n c o m m o n focus o f interest. S p e a r m a n , a n d most o t h e r fac-
torists, wished to learn a b o u t the n a t u r e of t h o u g h t or the s tructure 
o f m i n d by s t u d y i n g correlat ions b e t w e e n tests m e a s u r i n g d i f f e r e n t 
aspects o f menta l f u n c t i o n i n g . Cyr i l B u r t , as official psychologist o f 
the L o n d o n C o u n t y C o u n c i l ( 1 9 1 3 - 1 9 3 2 ) , was interested i n rank
i n g pupi ls . B u r t w r o t e in an a u t o b i o g r a p h i c a l s ta tement ( 1 9 6 1 , p . 
56): "[Sir G o d f r e y ] T h o m s o n was interested pr imari ly in the 
descr ipt ion of the abilities tested a n d in the d i f f e r e n c e s b e t w e e n 
those abilities; I was interested r a t h e r in the persons tested and in 
the d i f f e r e n c e s b e t w e e n t h e m " (Burt 's italics). 

C o m p a r i s o n , f o r B u r t , was no abstract issue. He wished to 
assess pupi ls in his o w n characterist ic way, based u p o n two g u i d i n g 
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principles: first (the t h e m e of this chapter) that g e n e r a l inte l l igence 
is a single, m e a s u r a b l e entity ( S p e a r m a n ' s g); second (Burt 's o w n 
i d e e fixe) that a person 's g e n e r a l intel l igence is a lmost ent irely 
innate a n d u n c h a n g e a b l e . T h u s , B u r t sought the re lat ionship 
a m o n g persons in a unilinear ranking of inherited mental worth. He 
u s e d factor analysis to val idate this s ingle scale a n d to plant p e o p l e 
u p o n it. " T h e very object o f the factor-analysis," h e w r o t e ( 1 9 4 0 , p . 
136), "is to d e d u c e f r o m an empir ica l set of test m e a s u r e m e n t s a 
single f igure f o r each single indiv idua l . " B u r t s o u g h t ( 1 9 4 0 , p . 176) 
" o n e ideal o r d e r , act ing as a g e n e r a l factor, c o m m o n to every 
e x a m i n e r a n d t o e v e r y e x a m i n e e , p r e d o m i n a t i n g o v e r , t h o u g h n o 
d o u b t d is turbed by, o t h e r i r re levant inf luences." 

Burt ' s vision of a single r a n k i n g based on inher i ted ability 
fue led the major political t r i u m p h in Bri ta in of h e r e d i t a r i a n theo
ries o f m e n t a l testing. I f the I m m i g r a t i o n Restriction A c t o f 1924 
signalled the c h i e f v ictory of A m e r i c a n hereditar ians in psychol
ogy, then t h e so-called e x a m i n a t i o n at 11 + a w a r d e d their Brit ish 
c o u n t e r p a r t s a t r i u m p h of equal impact . U n d e r this system f o r 
s t r e a m i n g c h i l d r e n into d i f f e r e n t s e c o n d a r y schools, pupi ls took an 
extensive e x a m i n a t i o n at a g e ten or e l e v e n . As a result of these 
tests, largely an a t t e m p t to assess S p e a r m a n ' s g f o r each chi ld , 20 
p e r c e n t w e r e sent t o " g r a m m a r " schools w h e r e they m i g h t p r e p a r e 
for entry to a universi ty , whi le 80 p e r c e n t were r e l e g a t e d to tech
nical or " s e c o n d a r y m o d e r n " schools a n d r e g a r d e d as unfit f o r 
h i g h e r e d u c a t i o n . 

Cyr i l B u r t d e f e n d e d this separat ion as a wise step f o r " w a r d i n g 
o f f the ul t imate dec l ine a n d fall that has o v e r t a k e n each of the 
great civilizations o f the past" ( 1 9 5 9 , p . 1 1 7 ) : 

It is essential in the interests alike of the children themselves and of the 
nation as a whole, that those who possess the highest ability—the cleverest 
of the clever—should be identified as accurately as possible. Of the meth
ods hitherto tried out the so-called 11 + exam has proved to be by far the 
most trustworthy (1959, p. 117). 

Burt 's only c o m p l a i n t ( 1 9 5 9 , p. 32) was that the test a n d s u b s e q u e n t 
selection c a m e too late in a child's life. 

T h e system of e x a m i n a t i o n at 11 + a n d subsequent separat ion 
of schools arose in conjunct ion with a series of official r e p o r t s 
issued by g o v e r n m e n t commit tees d u r i n g twenty years (the H a d o w 
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reports o f 1926 a n d 1 9 3 1 , the S p e n s r e p o r t o f 1938, the N o r w o o d 
r e p o r t o f 1943, a n d the B o a r d o f Educat ion 's White P a p e r o n 
E d u c a t i o n a l R e c o n s t r u c t i o n — a l l l e a d i n g to the B u t l e r E d u c a t i o n 
A c t o f 1944, w h i c h set policy until the m i d - 1 9 6 0 s w h e n the L a b o u r 
party v o w e d to e n d selection at 11 p lus) . In the flak s u r r o u n d i n g 
the initial revelat ion of Burt ' s f r a u d u l e n t w o r k , he was o f ten iden
tified as the architect of the 11 + e x a m i n a t i o n . T h i s is n o t accurate; 
B u r t was not e v e n a m e m b e r of the var ious r e p o r t i n g c o m m i t t e e s , 
t h o u g h h e did consult f r e q u e n t l y with t h e m a n d h e d i d write 
extensively f o r their r e p o r t s . * Y e t i t h a r d l y matters w h e t h e r or not 
Burt ' s h a n d actually m o v e d the p e n . T h e reports e m b o d y a partic
ular view of e d u c a t i o n , clearly identif ied with the Brit ish school of 
factor analysis, a n d evident ly l inked most closely with Cyr i l Burt ' s 
vers ion. 

T h e 11 + e x a m i n a t i o n was an e m b o d i m e n t o f S p e a r m e n ' s hier
archical t h e o r y of inte l l igence, with its innate g e n e r a l factor per
v a d i n g all cogni t ive activity. O n e critic r e f e r r e d to the series of 
reports as " h y m n s of praise to the 'g' factor" (in H e a r n s h a w , 1 9 7 9 , 
p . 1 1 2 ) . T h e f i r s t H a d o w r e p o r t d e f i n e d intellectual capacity mea
s u r e d by tests in Burt ' s f a v o r e d terms as i.g.c. ( innate, g e n e r a l , cog
nitive) ability: " D u r i n g c h i l d h o o d , intel lectual d e v e l o p m e n t 
progresses as if it w e r e g o v e r n e d largely by a s ingle, central factor, 
usually k n o w n as ' g e n e r a l intel l igence, ' w h i c h may be b r o a d l y 
de f ined as innate, all round, intellectual [my italics for i . g . c ] ability, 
a n d a p p e a r s to e n t e r into e v e r y t h i n g the chi ld at tempts to think, 
say, or d o : this seems the most i m p o r t a n t factor in d e t e r m i n i n g his 
w o r k in the c lassroom." 

T h e 1 1 + o w e d its g e n e r a l rat ionale to the British factorists; in 
a d d i t i o n , several of its details can also be traced to Burt ' s school . 
W h y , for e x a m p l e , test ing a n d separat ion a t a g e e leven? T h e r e 
w e r e practical a n d historical reasons to be sure; e leven was about 
the tradit ional a g e for transition b e t w e e n p r i m a r y a n d s e c o n d a r y 
schools. B u t the factorists s u p p l i e d t w o i m p o r t a n t theoret ical sup
ports . First, studies on the g r o w t h of c h i l d r e n s h o w e d that g var ied 

•Hearnshaw ( 1 9 7 9 ) reports that Burt had greatest influence over the 1 9 3 8 Spens 
report, which recommended sorting at 11 plus and explicitly rejected comprehen
sive schooling under a single roof thereafter. Burt was piqued at the Norwood 
report because it downgraded psychological evidence; but, as Hearnshaw notes, this 
annoyance "masked a basic agreement with the recommendations, which in princi
ple did not differ so much from those of the Spens committee, which he had earlier 
approved." 
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widely in early life a n d f irst stabilized at a b o u t a g e e leven. Spear
m a n w r o t e in 1927 (p. 367) : " I f o n c e , t h e n , a chi ld of 11 years or 
so has h a d his relat ive a m o u n t of g m e a s u r e d in a really a c c u r a t e 
m a n n e r , the h o p e o f teachers a n d parents that he will e v e r rise to 
a m u c h h i g h e r s t a n d i n g as a la te-b loomer w o u l d s e e m to be illu
sory." S e c o n d , Burt ' s " g r o u p factors ," w h i c h (for p u r p o s e s o f sep
arat ion by g e n e r a l menta l worth) c o u l d only be v i e w e d as 
disturbers o f g, d id n o t s trongly affect a chi ld unti l after a g e e l e v e n . 
T h e 1931 H a d o w r e p o r t p r o c l a i m e d that "special abilities rare ly 
reveal themselves i n a n y notable d e g r e e b e f o r e t h e a g e o f 1 1 . " 

B u r t o f ten c la imed that his p r i m a r y goal i n s u p p o r t i n g 1 1 + was 
a " l iberal" o n e — t o p r o v i d e access to h i g h e r e d u c a t i o n for disad
v a n t a g e d c h i l d r e n w h o s e innate talents m i g h t otherwise not be rec
o g n i z e d . I do not d o u b t that a few c h i l d r e n of h i g h ability w e r e 
thus a i d e d , t h o u g h B u r t h i m s e l f d i d n o t bel ieve that m a n y p e o p l e 
of h i g h inte l l igence lay h i d d e n in the l o w e r classes. ( H e also 
bel ieved that their n u m b e r s w e r e rapid ly d e c r e a s i n g as intel l igent 
p e o p l e m o v e d u p the social l a d d e r leav ing the l o w e r classes m o r e 
a n d m o r e d e p l e t e d o f intel lectual t a l e n t — 1 9 4 6 , p . 15 . R . H e r r n -
stein [ 1 9 7 1 ] c a u s e d qui te a r u c k u s with the identical a r g u m e n t , 
recyc led, a few years back. )* 

Y e t the major ef fect o f 11 + , i n terms o f h u m a n lives a n d h o p e s , 
surely lay with its p r i m a r y n u m e r i c a l r e s u l t — 8 0 p e r c e n t b r a n d e d 
as unfit f o r h i g h e r e d u c a t i o n by r e a s o n of low innate intel lectual 
ability. T w o incidents c o m e t o m i n d , m e m o r i e s o f t w o years spent 
in Britain d u r i n g the r e g i m e of 11 + : c h i l d r e n , a l r e a d y labeled suf
f ic ient ly by the locat ion of their school , dai ly w a l k i n g t h r o u g h the 
streets o f L e e d s in their a c a d e m i c u n i f o r m s , readi ly identi f ied by 
all as the o n e s w h o h a d n ' t qual i f ied; a f r i e n d w h o h a d fai led 11 + 
but r e a c h e d the university a n y w a y b e c a u s e she h a d l e a r n e d Lat in 
o n h e r o w n , w h e n h e r s e c o n d a r y m o d e r n school d id n o t teach i t 
a n d universit ies still r e q u i r e d it for e n t r a n c e into certain courses 
(how m a n y o t h e r working-class t e e n a g e r s w o u l d h a v e h a d the 
means or mot ivat ion , w h a t e v e r their talents a n d desires?). 

B u r t was c o m m i t t e d to his e u g e n i c vision of saving Bri ta in by 
f inding a n d e d u c a t i n g its few p e o p l e o f e m i n e n t talent. F o r the 
rest, I a s s u m e that he wished t h e m well a n d h o p e d to m a t c h their 
educat ion with their ability as he p e r c e i v e d it. B u t the 80 p e r c e n t 

"The recycling reached full and lengthy fruition when Herrnstein and Charles 
Murray used the same claim as the opening gambit and general basis for The Bell 
Curve ( 1 9 9 4 ) . 
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w e r e not i n c l u d e d in his p lan for the preservat ion of Brit ish great
ness. O f t h e m , h e wrote ( 1 9 5 9 , p . 123): 

It should be an essential part of the child's education to teach him how 
to face a possible beating on the 1 1 + (or any other examination), just as 
he should learn to take a beating in a half-mile race, or in a bout with 
boxing gloves, or a football match with a rival school. 

C o u l d B u r t feel the pain o f h o p e s d a s h e d b y biological p r oc l a m a 
tion i f he was wi l l ing seriously to c o m p a r e a p e r m a n e n t b r a n d of 
intel lectual infer ior i ty with the loss of a single footrace? 

L. L. Thurstone and the vectors of mind 
Thurstone's critique and reconstruction 

L. L . T h u r s t o n e was b o r n (1887) a n d b r e d in C h i c a g o (Ph.D. , 
Univers i ty o f C h i c a g o , 1 9 1 7 , professor o f p s y c h o l o g y a t his a lma 
m a t e r f r o m 1924 to his d e a t h in 1955) . P e r h a p s i t is not surpr is ing 
that a m a n w h o w r o t e his major w o r k f r o m the h e a r t o f A m e r i c a 
d u r i n g the G r e a t D e p r e s s i o n s h o u l d h a v e b e e n the e x t e r m i n a t i n g 
a n g e l of S p e a r m a n ' s g. O n e c o u l d easily construct a m o r a l fable in 
the hero ic m o l d : T h u r s t o n e , f ree f r o m the b l i n d i n g d o g m a s o f 
class bias, sees t h r o u g h the e r r o r of reif ication a n d h e r e d i t a r i a n 
a s s u m p t i o n s to u n m a s k g as logically fal lacious, scientifically worth
less, a n d moral ly a m b i g u o u s . B u t o u r c o m p l e x w o r l d grants valid
ity to few such tales, a n d this o n e is as false a n d e m p t y as most in 
its g e n r e . T h u r s t o n e d i d u n d o g for s o m e of the reasons cited 
a b o v e , b u t not b e c a u s e h e a c k n o w l e d g e d t h e d e e p e r conceptua l 
errors that h a d e n g e n d e r e d it. In fact, T h u r s t o n e disl iked g 
b e c a u s e he felt that i t was not real e n o u g h ! 

T h u r s t o n e d i d n o t d o u b t that factor analysis should seek, as its 
p r i m a r y objective, to identi fy real aspects of m i n d that c o u l d be 
l inked to definite causes. Cyr i l B u r t n a m e d his m a j o r b o o k The Fac
tors of the Mind, T h u r s t o n e , w h o i n v e n t e d the g e o m e t r i c a l depict ion 
of tests a n d factors as vectors (Figs. 6.6, 6.7), cal led his m a j o r w o r k 
(1935) The Vectors of Mind. " T h e object of factor analysis," T h u r 
stone w r o t e ( 1 9 3 5 , p . 53) , "is to d iscover the m e n t a l facult ies." 

T h u r s t o n e a r g u e d that S p e a r m a n a n d Burt ' s m e t h o d o f prin
cipal c o m p o n e n t s h a d fai led to identify t r u e vectors o f m i n d 
because i t p laced factor axes in the w r o n g g e o m e t r i c a l positions. 
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H e objected s trenuously both t o the f i r s t pr inc ipal c o m p o n e n t 
(which p r o d u c e d S p e a r m a n ' s g) a n d to the s u b s e q u e n t c o m p o n e n t s 
(which identif ied " g r o u p factors" in clusters of posit ive a n d n e g a 
tive project ions of tests). 

T h e first pr inc ipal c o m p o n e n t , S p e a r m a n ' s g, is a g r a n d aver
a g e of all tests in matrices of posit ive corre lat ion coefficients, w h e r e 
all vectors must point in the same g e n e r a l d irect ion (Fig. 6.4). W h a t 
psychological m e a n i n g can such an axis h a v e , T h u r s t o n e a s k e d , i f 
its posit ion d e p e n d s u p o n the tests i n c l u d e d , a n d shifts drastically 
f r o m o n e battery of tests to a n o t h e r ? 

C o n s i d e r Fig . 6 .10 taken f r o m T h u r s t o n e ' s e x p a n s i o n ( 1 9 4 7 ) o f 
the Vectors of Mind. T h e c u r v e d lines f o r m a spherical t r iangle on 
the surface of a s p h e r e . Each vector radiates f r o m the c e n t e r of the 
s p h e r e (not shown) a n d intersects the sphere ' s sur face at a point 
r e p r e s e n t e d by o n e of the twelve small circles. T h u r s t o n e assumes 
that the twelve vectors r e p r e s e n t tests f o r three " r e a l " faculties of 
m i n d , A, B, a n d C (call t h e m verba l , n u m e r i c a l , a n d spatial , i f y o u 
will). T h e left set of twelve tests inc ludes e ight that pr imari ly m e a 
sure spatial ability a n d fall n e a r C; two tests m e a s u r e verbal ability 
and lie n e a r A, whi le t w o reflect n u m e r i c a l skill. B u t there is noth
ing sacrosanct a b o u t e i ther the n u m b e r or distr ibut ion of tests in a 
battery. S u c h decis ions are arbitrary; in fact, a tester usually can't 
impose a decis ion at all b e c a u s e he doesn ' t k n o w , in a d v a n c e , w h i c h 
tests m e a s u r e what u n d e r l y i n g faculty. A n o t h e r battery of tests 
(right side of Fig. 6.10) may h a p p e n to i n c l u d e e ight for verbal 
skills and only two each for n u m e r i c a l a n d spatial ability. 

T h e three facult ies, T h u r s t o n e bel ieves , a r e real a n d invariant 
in posit ion no matter h o w m a n y tests m e a s u r e t h e m in any battery. 
But look what h a p p e n s to S p e a r m a n ' s g . I t is s imply the a v e r a g e of 
all tests, a n d its p o s i t i o n — t h e x in Fig. 6 . 10—shi f t s m a r k e d l y for 
the arbitrary r e a s o n that o n e battery includes m o r e spatial tests 
(forcing g n e a r spatial pole C) a n d the o t h e r m o r e v e r b a l tests 
(moving g n e a r verbal po le A ) . W h a t possible psychologica l m e a n 
ing cang- h a v e i f i t is only an a v e r a g e , b u f f e t e d a b o u t by c h a n g e s in 
the n u m b e r of tests for d i f ferent abilities? T h u r s t o n e w r o t e of g 
( l 9 4 o . P- 208): 

Such a factor can always be found routinely for any set of positively 
correlated tests, and it means nothing more or less than the average of all 
the abilities called for by the battery as a whole. Consequently, it varies 



T H E M I S M E A S U R E O F M A N 

from one battery to another and has no fundamental psychological signif
icance beyond the arbitrary collection of tests that anyone happens to put 
together. . . . We cannot be interested in a general factor which is only the 
average of any random collection of tests. 

B u r t h a d identi f ied g r o u p factors b y l o o k i n g f o r clusters o f pos
itive a n d negat ive project ions on the second a n d s u b s e q u e n t prin
cipal c o m p o n e n t s . T h u r s t o n e objected s trenuously to this m e t h o d , 
not on m a t h e m a t i c a l g r o u n d s , but b e c a u s e he felt that tests could 
not h a v e negat ive project ions u p o n real " t h i n g s . " I f a factor r e p 
r e s e n t e d a t rue v e c t o r of mind, then an indiv idual test m i g h t e i ther 
m e a s u r e that entity in part , a n d h a v e a positive project ion u p o n 
the factor , or i t m i g h t n o t m e a s u r e it at all, a n d h a v e a z e r o projec
tion. B u t a test c o u l d not h a v e a n e g a t i v e project ion u p o n a real 
vector o f m i n d : 

A negative entry . . . would have to be interpreted to mean that the 
possession of an ability has a detrimental effect on the test performance. 
One can readily understand how the possession of a certain ability can aid 

6*10 Thurstone's illustration of how the position of the first principal 
component (the x in both figures) is affected by the types of tests included 
in a battery. 
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in a test performance, and o n e can imagine that an ability has no effect on 
a test performance, but it is difficult to think of abilities that are as often 
detrimental as helpful in the test performances. Surely, the correct factor 
matrix for cognitive tests does not have many negative entries, and pref
erably it should have none at all (1940, pp. 193-194). 

T h u r s t o n e t h e r e f o r e set o u t to f ind the "correct factor m a t r i x " 
by e l iminat ing negat ive project ions o f tests u p o n axes a n d m a k i n g 
all project ions e i ther posit ive o r z e r o . T h e pr inc ipal c o m p o n e n t 
axes o f S p e a r m a n a n d B u r t c o u l d not accompl ish this b e c a u s e they , 
p e r f o r c e , c o n t a i n e d all positive project ions on the f irst axis (g) a n d 
combinat ions o f negat ive a n d posit ive g r o u p s o n the s u b s e q u e n t 
"bipolars ." 

T h u r s t o n e ' s solution was i n g e n i o u s a n d r e p r e s e n t s the most 
strikingly or ig ina l , yet s imple , idea in the history of factor analysis. 
Instead of m a k i n g the f i rs t axis a g r a n d a v e r a g e of all vectors a n d 
letting the o t h e r s e n c o m p a s s a steadily d e c r e a s i n g a m o u n t of 
r e m a i n i n g i n f o r m a t i o n in the vectors , w h y n o t try to place all a x e s 
near clusters o f vectors . T h e clusters m a y reflect real "vectors o f 
m i n d , " imper fec t ly m e a s u r e d by several tests. A factor axis p l a c e d 
near such a c luster will h a v e h i g h posit ive project ions for tests 
m e a s u r i n g that p r i m a r y ability* a n d very low zero project ions for 
all tests m e a s u r i n g o t h e r p r i m a r y abi l i t ies—as l o n g as the p r i m a r y 
abilities a r e i n d e p e n d e n t a n d u n c o r r e l a t e d . 

B u t h o w , mathemat ica l ly , can factor axes be p laced n e a r clus
ters? H e r e , T h u r s t o n e h a d his g r e a t insight. T h e pr inc ipal c o m 
p o n e n t a x e s of B u r t a n d S p e a r m a n (Fig. 6.6) do n o t lie in the only 
position that factor a x e s can a s s u m e . T h e y r e p r e s e n t o n e possible 
solution, d ic tated by S p e a r m a n ' s a pr ior i convict ion that a s ingle 
genera l inte l l igence exists. T h e y are , i n o t h e r w o r d s , t h e o r y - b o u n d , 
not mathemat ica l ly n e c e s s a r y — a n d the theory m a y b e w r o n g . 
T h u r s t o n e d e c i d e d t o k e e p o n e f e a t u r e o f the S p e a r m a n - B u r t 
scheme: his factor axes w o u l d r e m a i n mutua l ly p e r p e n d i c u l a r , a n d 
there fore mathemat ica l ly u n c o r r e l a t e d . T h e real vectors o f m i n d , 
T h u r s t o n e r e a s o n e d , m u s t r e p r e s e n t independent p r i m a r y abilities. 

"Thurstone reified his factors, calling them "primary abilities," or "vectors of 
mind." All these terms represent the same mathematical object in Thurstone's sys
tem—factor axes placed near clusters of test vectors. 
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T h u r s t o n e t h e r e f o r e calculated the S p e a r m a n - B u r t principal c o m 
p o n e n t s a n d then rotated t h e m to d i f f e r e n t posit ions until they lay 
as close as they c o u l d (while still r e m a i n i n g p e r p e n d i c u l a r ) to actual 
clusters of vectors . In this rotated posi t ion, each factor axis w o u l d 
receive h i g h posit ive project ions f o r the few vectors c lustered n e a r 
it, a n d z e r o or n e a r z e r o project ions for all o t h e r vectors . W h e n 
each v e c t o r has a h i g h project ion on o n e factor axis a n d z e r o or 
n e a r z e r o project ions on all o thers , T h u r s t o n e r e f e r r e d to the result 
as a simple structure. He r e d e f i n e d the factor p r o b l e m as a search for 
s imple s t ructure by rotat ing factor a x e s f r o m their pr inc ipal com
p o n e n t s or ientat ion to posit ions maximal ly close to clusters of vec
tors. 

Figs. 6.6 a n d 6.7 show this process geometr ica l ly . T h e vectors 
a r e a r r a n g e d in t w o clusters r e p r e s e n t i n g verbal a n d mathemat ica l 
tests. In Fig . 6.6 the f irst pr incipal c o m p o n e n t (g) is an a v e r a g e of 
all vectors , while the second is a b ipolar , with verbal tests project ing 
negat ive ly a n d ar i thmet ic tests positively. B u t the verbal a n d arith
metic clusters are n o t well def ined on this b i p o l a r factor b e c a u s e 
most o f their i n f o r m a t i o n has a l ready b e e n pro jec ted u p o n g , a n d 
little r e m a i n s f o r dist inction on the s e c o n d axis. B u t i f the axes are 
rotated to T h u r s t o n e ' s s imple s tructure (Fig. 6.7), then b o t h clus
ters a r e well d e f i n e d b e c a u s e e a c h is n e a r a factor axis. T h e 
ar i thmetic tests project h i g h on the f irst s imple s tructure axis and 
low on the s e c o n d ; the verbal tests project h i g h on the second and 
low o n t h e f i r s t . 

T h e factor p r o b l e m is not solved pictorially, b u t by calculation. 
T h u r s t o n e u s e d several mathemat ica l criteria f o r d i s c o v e r i n g sim
ple s tructure . O n e , still in c o m m o n use , is cal led " v a r i m a x , " or the 
search f o r maximum variance u p o n each rotated factor axis. T h e 
" v a r i a n c e " of an axis is m e a s u r e d by the spread of test project ions 
u p o n it. V a r i a n c e is low on t h e f i rs t pr inc ipal c o m p o n e n t because 
all tests h a v e a b o u t the same positive pro ject ion, a n d the s p r e a d is 
l imited. B u t v a r i a n c e i s h i g h on rotated axes p l a c e d n e a r clusters, 
b e c a u s e such axes h a v e a few very h i g h project ions and o t h e r zero 
o r n e a r z e r o project ions, thus m a x i m i z i n g the spread . * 

T h e pr inc ipal c o m p o n e n t a n d s imple s tructure solutions are 

* Readers who have done factor analysis for a course on statistics or methodology in 
the biological or social sciences will remember something about rotating axes to 
varimax positions. Like me, they are probably taught this procedure as if it were a 
mathematical deduction based on the inadequacy of principal components in find-
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mathematica l ly equivalent ; ne i ther is "bet ter . " I n f o r m a t i o n is nei
ther g a i n e d n o r lost by rotat ing axes; i t is m e r e l y redis tr ibuted. 
P r e f e r e n c e s d e p e n d u p o n the m e a n i n g ass igned t o factor axes . 
T h e f i r s t pr incipal c o m p o n e n t d e m o n s t r a b l y exists. F o r S p e a r m a n , 
it is to be c h e r i s h e d as a m e a s u r e of innate g e n e r a l inte l l igence. F o r 
T h u r s t o n e , i t is a m e a n i n g l e s s a v e r a g e of an arbitrary battery of 
tests, d e v o i d of psychologica l s ignif icance, a n d calculated only as an 
i n t e r m e d i a r y step in rotat ion to s imple s tructure . 

N o t all sets of vectors h a v e a def inable "s imple s t ructure . " A 
r a n d o m a r r a y wi thout clusters c a n n o t be f i t by a set of factors , each 
with a few h i g h project ions a n d a l a r g e r n u m b e r of n e a r z e r o p r o 
ject ions . T h e d iscovery of a s imple s t ructure implies that vectors 
are g r o u p e d into clusters, a n d that clusters a r e relatively i n d e p e n d 
ent o f each other . T h u r s t o n e cont inual ly f o u n d s imple s t ructure 
a m o n g vectors o f m e n t a l tests a n d t h e r e f o r e p r o c l a i m e d that the 
tests m e a s u r e a small n u m b e r of i n d e p e n d e n t " p r i m a r y menta l 
abilities," or vectors of m i n d — a r e t u r n , in a sense, to an o l d e r "fac
ulty p s y c h o l o g y " that v i e w e d the m i n d as a c o n g e r i e s of i n d e p e n d 
ent abilities. 

Now it happens, over and over again, that when a factor matrix is 
found with a very large number of zero entries, the negative entries dis
appear at the same time. It does not seem as if all this could happen by 
chance. T h e reason is probably to be found in the underlying distinct men
tal processes that are involved in the different tasks. . . . These are what I 
have called primary mental abilities (1940, p. 194). 

T h u r s t o n e bel ieved that he h a d d i s c o v e r e d real menta l entities 
with f ixed g e o m e t r i c posit ions. T h e p r i m a r y m e n t a l abilities (or 
P M A ' s as he cal led them) do not shift their posit ion or c h a n g e their 
n u m b e r in d i f f e r e n t batteries o f tests. T h e verbal P M A exists in its 
d e s i g n a t e d spot w h e t h e r i t is m e a s u r e d by j u s t t h r e e tests in o n e 
battery, or by twenty-five d i f f e r e n t tests in a n o t h e r . 

T h e factorial methods have for their object to isolate the primary abil
ities by objective experimental procedures so that it may be a question of 
fact how many abilities are represented in a set of tasks (1938, p. 1). 

ing clusters. In fact, it arose historically with reference to a definite theory of intelli
gence (Thurstone's belief in independent primary mental abilities) and in 
opposition to another (general intelligence and hierarchy of lesser factors) but
tressed by principal components. 
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T h u r s t o n e reif ied his s imple s t ructure axes as p r i m a r y mental 
abilities a n d s o u g h t to specify their n u m b e r . His o p i n i o n shifted as 
h e f o u n d n e w P M A ' s o r c o n d e n s e d others , b u t his basic m o d e l 
i n c l u d e d seven P M A ' s — V for verbal c o m p r e h e n s i o n , W f o r w o r d 
f luency, N for n u m b e r (computat ional ) , S for spatial visualization, 
M for associative m e m o r y , P for p e r c e p t u a l s p e e d , a n d R for rea
s o n i n g . * 

B u t w h a t h a d h a p p e n e d to g—Spearman's ineluctable , innate , 
g e n e r a l i n t e l l i g e n c e — a m i d s t all this rotat ion of axes? It h a d simply 
d i s a p p e a r e d . I t h a d b e e n rotated away; i t was not t h e r e a n y m o r e 
(Fig. 6.7). T h u r s t o n e s tudied the same data u s e d by S p e a r m a n and 
B u r t to d iscover g. B u t n o w , instead of a h i e r a r c h y with a d o m i 
nant , innate , g e n e r a l inte l l igence a n d s o m e subsidiary, trainable 
g r o u p factors , the same data h a d y i e l d e d a set o f i n d e p e n d e n t a n d 
equal ly i m p o r t a n t P M A ' s , with n o h i e r a r c h y a n d n o d o m i n a n t g e n 
eral factor. W h a t psychologica l m e a n i n g could g c laim if i t r e p r e 
sented but o n e possible r e n d e r i n g of i n f o r m a t i o n subject to 
radical ly d i f f e r e n t , b u t mathemat ica l ly equiva lent , interpretat ions? 
T h u r s t o n e w r o t e o f his most f a m o u s empir ica l s tudy ( 1 9 3 8 , p . vii): 

So far in our work we have not found the general factor of Spearman. 
. . . As far as we can determine at present, the tests that have been sup
posed to be saturated with the general common factor divide their vari
ance among primary factors that are not present in all the tests. We cannot 
report any general common factor in the battery of 56 tests that have been 
analyzed in the present study. 

The egalitarian interpretation of PMA's 

G r o u p factors f o r special ized abilities h a v e h a d an interest ing 
odyssey in the history of factor analysis. In S p e a r m a n ' s system they 
w e r e cal led " d i s t u r b e r s " o f the tetrad e q u a t i o n , a n d w e r e of ten 
p u r p o s e l y e l iminated by tossing out all b u t o n e test in a c l u s t e r — a 
r e m a r k a b l e way of r e n d e r i n g a hypothes is i m p e r v i o u s to disproof . 
In a f a m o u s study, d o n e specifically to d iscover w h e t h e r or not 

•Thurstone, like Burt, submitted many other sets of data to factor analysis. Burt, 
chained to his hierarchical model, always found a dominant general factor and sub
sidiary bipolars, whether he studied anatomical, parapsychological, or aesthetic 
data. Thurstone, wedded to his model, always discovered independent primary fac
tors. In 1 9 5 0 , for example, he submitted tests of temperament to factor analysis and 
found primary factors, again seven in number. He named them activity, impulsive
ness, emotional stability, sociability, athletic interest, ascendance, and reflectiveness. 
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g r o u p factors ex is ted , B r o w n a n d S t e p h e n s o n (1933) g a v e twenty-
two cognit ive tests to t h r e e h u n d r e d ten-year-old boys . T h e y cal
culated some dis turbingly h i g h tetrads a n d d r o p p e d t w o tests 
"because 20 is a sufficiently large n u m b e r for o u r present p u r 
pose . " T h e y t h e n e l iminated a n o t h e r for the l a r g e tetrads that i t 
g e n e r a t e d , e x c u s i n g themselves by stating: "at worst it is no sin to 
omit o n e test f r o m a battery of so m a n y . " M o r e h i g h values 
p r o m p t e d the f u r t h e r excis ion of all tetrads i n c l u d i n g the correla
tion b e t w e e n t w o of the n ineteen r e m a i n i n g tests, s ince " the m e a n 
of all tetrads invo lv ing this corre lat ion is m o r e than 5 t imes the 
p r o b a b l e e r r o r . " Finally, with a b o u t o n e - f o u r t h o f the tetrads g o n e , 
the r e m a i n i n g e l e v e n t h o u s a n d f o r m e d a distr ibution close e n o u g h 
to n o r m a l . S p e a r m a n ' s " t h e o r y o f t w o factors ," they p r o c l a i m e d , 
"satisfactorily passes the test of e x p e r i e n c e . " " T h e r e is in the p r o o f 
the f o u n d a t i o n a n d d e v e l o p m e n t of a scientific e x p e r i m e n t a l psy
c h o l o g y ; a n d , a l t h o u g h we w o u l d be m o d e s t , to that e x t e n t i t c o n 
stitutes a ' C o p e r n i c a n revo lut ion ' " ( B r o w n and S t e p h e n s o n , 1 9 3 3 , 

P- 353)-
F o r Cyr i l B u r t , the g r o u p factors , a l t h o u g h real a n d i m p o r 

tant in vocat ional g u i d a n c e , w e r e subsidiary to a d o m i n a n t a n d 
innate g. 

F o r T h u r s t o n e , the o ld g r o u p factors b e c a m e p r i m a r y m e n t a l 
abilities. T h e y w e r e the i rreducible menta l entities; g was a d e l u 
sion. 

C o p e r n i c u s ' s hel iocentr ic theory can be v i e w e d as a p u r e l y 
mathemat ica l hypothes is , o f f e r i n g a s impler representat ion for the 
same astronomical d a t a that Pto lemy h a d e x p l a i n e d by p u t t i n g the 
earth a t the center o f th ings . I n d e e d , C o p e r n i c u s ' s caut ious a n d 
practical s u p p o r t e r s , i n c l u d i n g the a u t h o r of the p r e f a c e to De 
Revolutionibus, u r g e d j u s t such a p r a g m a t i c c o u r s e in a w o r l d p o p 
ulated with inquisit ions a n d indices o f f o r b i d d e n b o o k s . B u t C o p 
ernicus 's t h e o r y eventual ly p r o d u c e d a f u r o r w h e n its s u p p o r t e r s , 
led by Gal i leo , insisted u p o n v i e w i n g it as a s tatement a b o u t the real 
o r g a n i z a t i o n of the h e a v e n s , not m e r e l y as a s impler n u m e r i c a l 
r e p r e s e n t a t i o n o f p lanetary m o t i o n . 

So i t was with the S p e a r m a n - B u r t vs. the T h u r s t o n e school of 
factor analysis. T h e i r mathemat ica l representat ions w e r e equiva
lent a n d equal ly w o r t h y o f s u p p o r t . T h e d e b a t e r e a c h e d a fury o f 
intensity b e c a u s e the two mathemat ica l schools a d v a n c e d radical ly 
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d i f f e r e n t views a b o u t the real n a t u r e o f i n t e l l i g e n c e — a n d the 
a c c e p t a n c e of o n e or the o t h e r entai led a set of f u n d a m e n t a l con
sequences for the pract ice o f educat ion . 

With S p e a r m a n ' s g, e a c h child c a n be r a n k e d on a s ingle scale 
of innate intel l igence; all else is subsidiary. G e n e r a l ability can be 
m e a s u r e d early in life a n d c h i l d r e n can be sorted a c c o r d i n g to their 
intel lectual p r o m i s e (as in the 1 1 + e x a m i n a t i o n ) . 

With T h u r s t o n e ' s P M A ' s , there is no g e n e r a l ability to m e a s u r e . 
S o m e c h i l d r e n are g o o d at s o m e th ings , o thers exce l in d i f ferent 
a n d i n d e p e n d e n t qualities o f m i n d . M o r e o v e r , o n c e the h e g e m o n y 
of g was b r o k e n , P M A ' s c o u l d b l o o m like the f lowers in spr ing. 
T h u r s t o n e r e c o g n i z e d only a few, b u t o t h e r influential schemes 
a d v o c a t e d 120 ( G u i l f o r d , 1956) or p e r h a p s m o r e ( G u i l f o r d , 1959, 
p. 477). (Gui l ford 's 120 factors a r e not i n d u c e d empir ical ly , but 
p r e d i c t e d f r o m a theoretical m o d e l — r e p r e s e n t e d as a c u b e of 
d i m e n s i o n s 6 x 5 X 4 = 1 2 0 — d e s i g n a t i n g factors f o r empir ica l stud
ies to f ind). 

U n i l i n e a r r a n k i n g o f pupi ls has n o place, e v e n i n T h u r s t o n e ' s 
w o r l d o f j u s t a few P M A ' s . T h e essence o f e a c h chi ld b e c o m e s his 
individuality , T h u r s t o n e w r o t e ( 1 9 3 5 , p . 53): 

Even if each individual can be described in terms of a limited number 
of independent reference abilities, it is still possible for every person to be 
different from every other person in the world. Each person might be 
described in terms of his standard scores in a limited number of independ
ent abilities. T h e number of permutations of these scores would probably 
be sufficient to guarantee the retention of individualities. 

F r o m the midst o f a n e c o n o m i c d e p r e s s i o n that r e d u c e d m a n y o f 
its intellectual elite to pover ty , an A m e r i c a with egal i tar ian ideals 
( h o w e v e r rarely pract iced) c h a l l e n g e d Britain's tradit ional equat ion 
of social class with innate w o r t h . S p e a r m a n ' s g h a d b e e n rotated 
away, a n d g e n e r a l menta l w o r t h e v a p o r a t e d with it. 

O n e c o u l d r e a d the d e b a t e b e t w e e n B u r t a n d T h u r s t o n e as a 
mathemat ica l a r g u m e n t a b o u t the location o f factor axes . T h i s 
w o u l d be as m y o p i c as i n t e r p r e t i n g the s t ruggle b e t w e e n Gal i leo 
a n d the C h u r c h a s a n a r g u m e n t b e t w e e n two mathematical ly 
equiva lent schemes f o r descr ib ing p lanetary m o t i o n . B u r t certainly 
u n d e r s t o o d this l a r g e r c o n t e x t w h e n h e d e f e n d e d the 1 1 + exami
nat ion against T h u r s t o n e ' s assault: 
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In educational practice the rash assumption that the general factor has 
at length been demolished has done much to sanction the impracticable 
idea that, in classifying children according to their varying capabilities, we 
need no longer consider their degree of general ability, and have only to 
allot them to schools of different types according to their special aptitudes; 
in short, that the examination at 11 plus can best be run on the principle 
of the caucus-race in Wonderland, where everybody wins and each get 
some kind of prize (1955, p. 165). 

T h u r s t o n e , for his part , lobbied h a r d , p r o d u c i n g a r g u m e n t s 
(and al ternate tests) to s u p p o r t his bel ief that c h i l d r e n s h o u l d not 
be j u d g e d by a single n u m b e r . He w i s h e d , instead, to assess each 
p e r s o n as an indiv idual with s trengths a n d weaknesses a c c o r d i n g 
to his scores on an array of P M A ' s (as e v i d e n c e of his success in 
a l ter ing the pract ice of test ing in the U n i t e d States, see G u i l f o r d , 
1959, a n d T u d d e n h a m , 1962, p . 5 1 5 ) . 

Instead of attempting to describe each individual's mental endowment 
by a single index such as a mental age or an intelligence quotient, it is 
preferable to describe him in terms of a profile of all the primary factors 
which are known to be significant. . . . If anyone insists on having a single 
index such as an I.Q., it can be obtained by taking an average of all the 
known abilities. But such an index tends so to blur the description of each 
man that his mental assets and limitations are buried in the single index 
(1946, p. 110). 

T w o p a g e s later , T h u r s t o n e explicit ly l inks his abstract t h e o r y o f 
intel l igence with p r e f e r r e d social v iews. 

This work is consistent not only with the scientific object of identifying 
the distinguishable mental functions but it seems to be consistent also with 
the desire to differentiate our treatment of people by recognizing every 
person in terms of the mental and physical assets which make him unique 
as an individual (1946, p. 112). 

T h u r s t o n e p r o d u c e d his f u n d a m e n t a l r e c o n s t r u c t i o n wi thout 
attacking e i ther o f the d e e p e r a s s u m p d o n s that h a d mot ivated 
S p e a r m a n a n d B u r t — r e i f i c a t i o n a n d heredi tar ia ni sm . H e w o r k e d 
within established tradit ions o f a r g u m e n t in factor analysis, a n d 
reconstructed results a n d their m e a n i n g wi thout a l ter ing the p r e m 
ises. 

T h u r s t o n e n e v e r d o u b t e d that his P M A ' s w e r e entities with 
identifiable causes (see his ear ly w o r k of 1924, p p . 1 4 6 - 1 4 7 , for the 
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seeds o f c o m m i t m e n t t o re i fy ing abstract c o n c e p t s — g r e g a r i o u s n e s s 
in this c a s e — a s things within us). He e v e n suspected that his math
ematical m e t h o d s w o u l d identify attr ibutes o f m i n d b e f o r e b io logy 
attained the tools to verify t h e m : "I t is quite likely that the p r i m a r y 
menta l abilities will be fairly well isolated by the factorial m e t h o d s 
b e f o r e they a r e veri f ied by the m e t h o d s o f n e u r o l o g y or genetics . 
Eventual ly the results o f the several m e t h o d s of invest igat ing the 
same p h e n o m e n a must a g r e e " ( 1 9 3 8 , p . 2). 

T h e vectors o f m i n d are real , but their causes may b e c o m p l e x 
a n d mult i far ious . T h u r s t o n e admit ted a s t r o n g potential inf luence 
for e n v i r o n m e n t , but h e e m p h a s i z e d i n b o r n biology: 

Some of the factors may turn out to be defined by endocrinological 
effects. Others may be defined by biochemical or biophysical parameters 
of the body fluids or of the central nervous system. Other factors may be 
defined by neurological or vascular relations in some anatomical locus; still 
others may involve parameters in the dynamics of the autonomic nervous 
system; still others may be defined in terms of experience and schooling 
(1947, p. 57). 

T h u r s t o n e at tacked the environmenta l i s t school , c i t ing evi
d e n c e f r o m studies o f identical twins for the inher i tance o f P M A ' s . 
He also c la imed that t ra ining w o u l d usually e n h a n c e i nna t e dif fer
ences , e v e n while ra is ing the a c c o m p l i s h m e n t s o f both p o o r l y a n d 
w e l l - e n d o w e d c h i l d r e n : 

Inheritance plays an important part in determining mental perfor
mance. It is my own conviction that the arguments of the environmental
ists are too much based on sentimentalism. They are often even fanatic on 
this subject. If the facts support the genetic interpretation, then the accu
sation of being undemocratic must not be hurled at the biologists. If any
one is undemocratic on this issue, it must be Mother Nature. To the 
question whether the mental abilities can be trained, the affirmative 
answer seems to be the only one that makes sense. On the other hand, if 
two boys who differ markedly in visualizing ability, for example, are given 
the same amount of training with this type of thinking, I am afraid that 
they will differ even more at the end of the training than they did at the 
start (1946, p. 111) . 

As I h a v e e m p h a s i z e d t h r o u g h o u t this b o o k , no s imple equa
tion can be m a d e b e t w e e n social p r e f e r e n c e a n d biological commit
m e n t . W e c a n tell n o c a r d b o a r d tale o f h e r e d i t a r i a n baddies 
r e l e g a t i n g w h o l e races , classes, a n d sexes to p e r m a n e n t biological 
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i n f e r i o r i t y — o r o f e n v i r o n m e n t a l i s t g o o d i e s exto l l ing the i r reduc i 
ble w o r t h of all h u m a n beings . O t h e r biases must be f a c t o r e d 
( p a r d o n the v e r n a c u l a r usage) into a c o m p l e x e q u a t i o n . H e r e d i -
tarianism b e c o m e s an i n s t r u m e n t for ass igning g r o u p s to infer ior
ity only w h e n c o m b i n e d with a bel ief in r a n k i n g a n d di f ferent ia l 
w o r t h . B u r t u n i t e d both views in his h e r e d i t a r i a n synthesis. T h u r 
stone e x c e e d e d B u r t in his c o m m i t m e n t to a naive f o r m of reifica
t i o n , a n d h e d i d not o p p o s e h e r e d i t a r i a n claims ( t h o u g h h e 
certainly n e v e r p u r s u e d t h e m with the s i n g l e - m i n d e d v i g o r of a 
B u r t ) . B u t he chose not to r a n k a n d w e i g h on a single scale of 
g e n e r a l mer i t , a n d his destruct ion o f B u r t ' s p r i m a r y i n s t r u m e n t o f 
r a n k i n g — S p e a r m a n ' s g—altered the history of m e n t a l testing. 

Spearman and Burt react 

W h e n T h u r s t o n e d i s p e r s e d g as an i l lusion, S p e a r m a n was still 
alive a n d p u g n a c i o u s as ever , while B u r t was at the h e i g h t of his 
p o w e r s a n d inf luence. S p e a r m a n , w h o h a d deft ly d e f e n d e d g for 
thirty years by i n c o r p o r a t i n g critics within his flexible system, real
ized that T h u r s t o n e c o u l d n o t be so a c c o m m o d a t e d : 

Hitherto all such attacks on it \g] appear to have eventually weakened 
into mere attempts to explain it more simply. Now, however, there has 
arisen a very different crisis; in a recent study, nothing has been found to 
explain; the general factor has just vanished. Moreover, the said study is 
no ordinary one. Alike for eminence of the author, for judiciousness of 
plan, and for comprehensiveness of scope, it would be hard to find any 
match for the very recent work on Primary Mental Abilities by L. L. Thur
stone (Spearman, 1939, p. 78). 

S p e a r m a n a d m i t t e d that g , as an a v e r a g e a m o n g tests, c o u l d 
vary in posit ion f r o m battery to battery. B u t he h e l d that its wan
d e r i n g was m i n o r in scope , a n d that i t a lways p o i n t e d in t h e same 
genera l d i r e c t i o n , d e t e r m i n e d by the pervas ive positive corre lat ion 
between tests. T h u r s t o n e h a d not e l iminated g; he h a d m e r e l y 
obscured it by a mathemat ica l d o d g e , d istr ibut ing it by bits a n d 
pieces a m o n g a set o f g r o u p factors: " T h e n e w o p e r a t i o n consisted 
essentially i n s c a t t e r i n g ^ a m o n g such n u m e r o u s g r o u p factors , that 
the f r a g m e n t ass igned to each separately b e c a m e too small to be 
noticeable" ( 1 9 3 9 , p . 14). 

S p e a r m a n then t u r n e d T h u r s t o n e ' s favori te a r g u m e n t against 
him. As a c o n v i n c e d reif ier, T h u r s t o n e bel ieved that P M A ' s w e r e 
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" o u t t h e r e " in f ixed posit ions within a factorial space. He a r g u e d 
that S p e a r m a n a n d Burt ' s factors w e r e n o t " r e a l " because they var
ied in n u m b e r a n d posit ion a m o n g d i f f e r e n t batteries o f tests. 
S p e a r m a n r e t o r t e d that T h u r s t o n e ' s P M A ' s w e r e also artifacts o f 
c h o s e n tests, not invariant vectors of m i n d . A P M A c o u l d be cre
ated s imply by construct ing a series of r e d u n d a n t tests that w o u l d 
m e a s u r e the same t h i n g several t imes, a n d establish a t ight cluster 
o f vectors. Similarly, any P M A c o u l d b e d ispersed b y r e d u c i n g o r 
e l iminat ing the tests that m e a s u r e it. P M A ' s a r e not invariant loca
tions present b e f o r e a n y o n e ever i n v e n t e d tests to identify t h e m ; 
they a r e p r o d u c t s of the tests themselves: 

We are led to the view that group factors, far from constituting a small 
number of sharply cut "primary" abilities, are endless in number, indefi
nitely varying in scope, and even unstable in existence. Any constitutent of 
ability can become a group factor. Any can cease being so (1939, p. 15). 

S p e a r m a n h a d reason t o c o m p l a i n . T w o years later, f o r e x a m 
ple , T h u r s t o n e f o u n d a n e w P M A that he c o u l d n o t i n t e r p r e t (in 
T h u r s t o n e a n d T h u r s t o n e , 1941) . He called i t X i a n d identi f ied i t 
by s t rong corre lat ions b e t w e e n three tests that involved the count
i n g o f dots . H e e v e n admit ted that h e w o u l d h a v e missed X i 
entirely , h a d his battery i n c l u d e d but o n e test o f dot t ing: 

All these tests have a factor in common; but since the three dot-count
ing tests are practically isolated from the rest of the battery and without 
any saturation on the number factor, we have very little to suggest the 
nature of the factor. It is, no doubt, the sort of function that would ordi
narily be lost in the specific variance of the tests if only one of these dot-
counting tests had been included in the battery (Thurstone and Thur
stone, 1941, pp. 23-24). 

T h u r s t o n e ' s a t t a c h m e n t to reification b l i n d e d h i m to an obvious 
alternative. H e a s s u m e d that X x really existed a n d that h e h a d pre
viously missed it by n e v e r i n c l u d i n g e n o u g h tests for its recogni
tion. B u t s u p p o s e that X x i s a creat ion of the tests, n o w " d i s c o v e r e d " 
only because t h r e e r e d u n d a n t m e a s u r e s yield a cluster of vectors 
(and a potential P M A ) , w h e r e a s o n e d i f f e r e n t test c a n only be 
v i e w e d as an o d d b a l l . 

T h e r e is a g e n e r a l flaw in T h u r s t o n e ' s a r g u m e n t that P M A ' s 
a r e not t e s t - d e p e n d e n t , a n d that the same factors will a p p e a r in 
any p r o p e r l y const i tuted battery. T h u r s t o n e c la imed that an indi-
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v idual test w o u l d always r e c o r d the same P M A ' s only in s imple 
structures that are " c o m p l e t e a n d o v e r d e t e r m i n e d " ( 1 9 4 7 , p . 
3 6 3 ) — i n o t h e r w o r d s , only w h e n all the vectors o f m i n d h a v e b e e n 
p r o p e r l y identi f ied a n d situated. I n d e e d , if t h e r e really are only a 
few vectors o f m i n d , a n d i f we can k n o w w h e n all h a v e b e e n iden
tified, then a n y addit ional test must fall into its p r o p e r a n d 
u n c h a n g i n g posit ion within the invar iant s imple s tructure . B u t 
there m a y be no such t h i n g as an " o v e r d e t e r m i n e d " s imple struc
ture , in w h i c h all possible factor axes h a v e b e e n d i s c o v e r e d . Per
haps the factor a x e s a r e not f ixed in n u m b e r , b u t subject to 
unl imited increase as n e w tests a r e a d d e d . P e r h a p s they are truly 
tes t -dependent , a n d not real u n d e r l y i n g entities a t all. T h e very 
fact that estimates for the n u m b e r o f p r i m a r y abilities h a v e r a n g e d 
f r o m T h u r s t o n e ' s 7 or so to Gui l ford 's 120 or m o r e indicates that 
vectors o f m i n d may b e f i g m e n t s o f m i n d . 

I f S p e a r m a n attacked T h u r s t o n e by s u p p o r t i n g his b e l o v e d g , 
then B u r t p a r r i e d by d e f e n d i n g a subject equal ly close to his 
h e a r t — t h e identif ication o f g r o u p factors by clusters o f posit ive 
and n e g a t i v e project ions o n b ipolar axes . T h u r s t o n e h a d attacked 
S p e a r m a n a n d B u r t by a g r e e i n g that factors must be reif ied, but 
d i s p a r a g i n g the Engl ish m e t h o d for d o i n g so. H e dismissed Spear
man's g as too variable in posit ion, a n d rejected Burt ' s b ipolar fac
tors because " n e g a t i v e abilities" c a n n o t exist. B u r t repl ied , quite 
proper ly , that T h u r s t o n e was too u n s u b t l e a reifier. Factors a r e not 
material objects in the h e a d , but principles of classification that 
o r d e r reality. ( B u r t o f ten a r g u e d the c o n t r a r y posit ion as w e l l — s e e 

p . 3 1 8 - 3 2 2 . ) Classification p r o c e e d s by logical d i c h o t o m y a n d 
ntithesis ( B u r t , 1939). N e g a t i v e project ions do not imply that a 
~rson has less than z e r o of a definite th ing. T h e y only r e c o r d a 

relative contrast b e t w e e n two abstract qualities o f t h o u g h t . M o r e o f 
m e t h i n g usually goes with less o f a n o t h e r — a d m i n i s t r a t i v e w o r k 
d scholarly product iv i ty , for e x a m p l e . 

A s their t r u m p c a r d , both S p e a r m a n a n d B u r t a r g u e d that 
l u r s t o n e h a d not p r o d u c e d a c o g e n t revision of their reality, but 

nly an al ternat ive mathemat ics for the same data . 

We may, of course, invent methods of factorial research that will always 
ield a factor-pattern showing some degree of "hierarchical" formation of 
if we prefer) what is sometimes called "simple structure." But again the 

ults will mean little or nothing: using the former, we could almost 
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always demonstrate that a general factor exists; using the latter, we could 
almost always demonstrate, even with the same set of data, that it does not 
exist (Burt, 1940, pp. 27-28). 

B u t d idn ' t B u r t a n d S p e a r m a n u n d e r s t a n d that this very 
d e f e n s e const i tuted their o w n u n d o i n g as wel l as T h u r s t o n e ' s ? 
T h e y w e r e r ight , u n d e n i a b l y r ight . T h u r s t o n e h a d not p r o v e n a n 
a l ternate reality. H e h a d b e g u n f r o m d i f f e r e n t assumpt ions about 
the s tructure o f m i n d a n d i n v e n t e d a mathemat ica l s c h e m e m o r e 
in accord with his p r e f e r e n c e s . B u t the same criticism appl ies with 
equal f o r c e t o S p e a r m a n a n d B u r t . T h e y too h a d started with a n 
a s s u m p t i o n a b o u t the n a t u r e of inte l l igence a n d h a d devised a 
mathemat ica l system to buttress it. I f the same data c a n be f i t into 
t w o such d i f f e r e n t mathemat ica l s c h e m e s , h o w can we say with 
assurance that o n e r e p r e s e n t s reality a n d the o t h e r a d ivers ionary 
t inker ing? P e r h a p s both views o f reality a r e w r o n g , a n d their 
m u t u a l fa i lure lies in their c o m m o n e r r o r : a shared bel ie f in the 
reification of factors . 

C o p e r n i c u s was r ight , e v e n t h o u g h acceptable tables o f plane
tary posit ions can be g e n e r a t e d f r o m Ptolemy's system. B u r t and 
S p e a r m a n m i g h t b e r ight e v e n t h o u g h T h u r s t o n e ' s mathematics 
treats the same data with equal facility. To v indicate e i ther view, 
s o m e legi t imate a p p e a l m u s t be m a d e outs ide the abstract mathe
matics itself. In this case, s o m e biological g r o u n d i n g m u s t be dis
c o v e r e d . I f b iochemists h a d ever f o u n d S p e a r m a n ' s cerebral 
e n e r g y , i f neurolog is ts h a d e v e r m a p p e d T h u r s t o n e ' s P M A ' s t o 
definite areas of the cerebra l c o r t e x , t h e n the basis for a p r e f e r e n c e 
m i g h t h a v e b e e n established. Al l combatants m a d e appeals to biol
o g y a n d a d v a n c e d t e n u o u s claims, b u t no c o n c r e t e tie has even 
b e e n c o n f i r m e d b e t w e e n any n e u r o l o g i c a l object a n d a factor axis. 

We a r e left on ly with the m a t h e m a t i c s , a n d t h e r e f o r e cannot 
val idate e i ther system. B o t h are p l a g u e d with the c o n c e p t u a l error 
of reif ication. Factor analysis is a fine descr ipt ive tool ; I do not 
think that it will u n c o v e r the elusive (and il lusory) factors , or vec
tors , of m i n d . T h u r s t o n e d e t h r o n e d g not by b e i n g r i g h t with his 
a l ternate system, b u t b y b e i n g equal ly w r o n g — a n d thus exposing 
the m e t h o d o l o g i c a l errors o f the ent ire e n t e r p r i s e . * 

*Tuddenham ( 1 9 6 2 , p. 5 1 6 ) writes: "Test constructors will continue to employ fac
torial procedures, provided they pay off in improving the efficiency and predictive 
value of our test batteries, but the hope that factor analysis can supply a short inven-
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Oblique axes and second-order g 

Since T h u r s t o n e p i o n e e r e d the g e o m e t r i c a l r e p r e s e n t a t i o n o f 
tests as vectors , it is surpr is ing that he d idn ' t immediate ly g r a s p a 
technical def iciency in his analysis. If tests a r e positively corre la ted , 
then all vectors m u s t f o r m a set in which no t w o a r e s e p a r a t e d by 
an a n g l e of m o r e than 9 0 0 (for a r i g h t a n g l e implies a corre lat ion 
coefficient o f zero) . T h u r s t o n e wished to p u t his s imple s tructure 
axes as n e a r as possible to clusters within the total set of vectors . 
Y e t he insisted that axes be p e r p e n d i c u l a r to each other . T h i s cri
terion g u a r a n t e e s that axes c a n n o t lie really close to clusters of vec
t o r s — a s Fig . 6 . 1 1 indicates . F o r the m a x i m a l separat ion o f vectors 
is less than 90°, a n d any t w o a x e s , f o r c e d to be p e r p e n d i c u l a r , must 
t h e r e f o r e lie outs ide the clusters themselves . W h y n o t a b a n d o n this 
cr i terion, let the axes themselves be corre la ted (separated by an 
angle of less t h a n 90 0 ) , a n d p e r m i t t h e m to lie r ight within the clus
ters of vectors? 

P e r p e n d i c u l a r axes h a v e a g r e a t c o n c e p t u a l a d v a n t a g e . T h e y 
are mathemat ica l ly i n d e p e n d e n t (uncorre la ted) . I f o n e wishes to 
identify factor a x e s as " p r i m a r y menta l abilities," p e r h a p s they h a d 
best be u n c o r r e l a t e d — f o r i f factor axes a r e themselves corre la ted , 
then doesn ' t the cause o f that corre lat ion b e c o m e m o r e " p r i m a r y " 
than the factors themselves? B u t corre la ted axes also h a v e a di f fer
ent k ind of c o n c e p t u a l a d v a n t a g e : they can be p l a c e d n e a r e r to 
clusters o f vectors that m a y r e p r e s e n t " m e n t a l abilities." Y o u can't 
have i t both ways for sets of vectors d r a w n f r o m a m a t r i x of positive 
correlation coefficients: factors m a y be i n d e p e n d e n t a n d only close 
to clusters, or corre la ted a n d within clusters. ( N e i t h e r system is 
"better"; each has its a d v a n t a g e s in certain c i rcumstances . C o r r e 
lated and u n c o r r e l a t e d axes a r e b o t h still u s e d , a n d the a r g u m e n t 
continues, e v e n in these days of c o m p u t e r i z e d sophistication in fac
tor analysis.) 

T h u r s t o n e i n v e n t e d rotated axes a n d s imple s t ructure in the 
early 1930s. In the late 1930s he b e g a n to e x p e r i m e n t with so-

tory of 'basic abilities' is already waning. The continuous difficulties with factor anal
ysis over the last half century suggest that there may be something fundamentally 
wrong with models which conceptualize intelligence in terms of a finite number of 
"near dimensions. To the statistician's dictum that whatever exists can be measured, 
* e factorist has added the assumption that whatever can be 'measured' must exist, 

ut the relation may not be reversible, and the assumption may be false." 
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called obl ique s imple s tructures , or systems of corre la ted axes . 
( U n c o r r e l a t e d axes are cal led " o r t h o g o n a l " or mutual ly p e r p e n d i c 
ular; corre lated axes are " o b l i q u e " b e c a u s e the a n g l e b e t w e e n t h e m 
is less than 90°.) Just as several m e t h o d s may be used for d e t e r m i n 
i n g o r t h o g o n a l s imple s tructure , obl ique axes c a n be calculated in 
a variety of ways , t h o u g h the object is always to place axes within 
clusters o f vectors . In o n e relatively s imple m e t h o d , s h o w n in Fig. 
6 . 1 1 , actual vectors o c c u p y i n g e x t r e m e positions within the total set 
a r e used as factor axes. N o t e , in contrast ing Figs. 6.7 a n d 6 . 1 1 , h o w 
the factor axes for verbal a n d mathemat ica l skills h a v e m o v e d 
f r o m outs ide the actual clusters (in the o r t h o g o n a l solution) 
to the clusters themselves (in the ob l ique solution). 

Most factor-analysts w o r k u p o n the a s s u m p t i o n that correla
tions m a y h a v e causes a n d that factor axes m a y h e l p us to identify 
t h e m . I f the factor axes a r e themselves c o r r e l a t e d , w h y not apply 

6*11 Thurstone's oblique simple structure axes for the same four men
tal tests depicted in Figs. 6-6 and 6-7. Factor axes are no longer perpen
dicular to each other. In this example, the factor axes coincide with the 
peripheral vectors of the cluster. 
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the same a r g u m e n t a n d ask w h e t h e r this corre lat ion reflects s o m e 
h i g h e r or m o r e basic cause? T h e obl ique axes o f a s imple s tructure 
for menta l tests are usually positively corre lated (as in Fig. 6 . 1 1 ) . 
M a y n o t the cause of this corre lat ion be identif ied with S p e a r m a n ' s 
g? Is the old g e n e r a l factor ineluctable af ter all? 

T h u r s t o n e wrest led with what he cal led this " s e c o n d - o r d e r " g . 
I confess that I do not u n d e r s t a n d why he wrest led so h a r d , unless 
the m a n y years of w o r k i n g with o r t h o g o n a l solutions h a d set his 
m i n d and r e n d e r e d the c o n c e p t too unfami l iar to accept at f i rst . I f 
a n y o n e u n d e r s t o o d the geometr ica l representat ion of vectors , i t 
was T h u r s t o n e . T h i s representat ion g u a r a n t e e s that obl ique axes 
will be positively corre la ted , a n d that a s e c o n d - o r d e r g e n e r a l factor 
must t h e r e f o r e exist. S e c o n d - o r d e r g is mere ly a fancier way of 
a c k n o w l e d g i n g what the raw corre lat ion coefficients s h o w — t h a t 
nearly all corre lat ion coefficients b e t w e e n menta l tests a r e posit ive. 

In any case, T h u r s t o n e f ina l ly b o w e d to inevitability a n d admit
ted the ex is tence of a s e c o n d - o r d e r g e n e r a l factor. He o n c e e v e n 
descr ibed i t in a lmost S p e a r m a n i a n terms ( 1 9 4 6 , p. 110) : 

i e r e seems to exist a large numbei of special abilities that can be identi
fied as primary abilities by the factorial methods, and underlying these 
special abilities there seems to exist some central energizing factor which 
promotes the activity of all these special abilities. 

It m i g h t a p p e a r as i f all the s o u n d and fury of T h u r s t o n e ' s 
debate with the British factorists e n d e d in a k ind of stately c o m p r o 
mise, m o r e favorable t o B u r t and S p e a r m a n , a n d p lac ing p o o r 
T h u r s t o n e in the u n e n v i a b l e posit ion of s t r u g g l i n g to save face. I f 
the corre lat ion of ob l ique axes yields a s e c o n d - o r d e r g, t h e n 
weren't S p e a r m a n a n d B u r t r ight all a l o n g in their f u n d a m e n t a l 
insistence u p o n a g e n e r a l factor? T h u r s t o n e m a y h a v e s h o w n that 
g r o u p factors w e r e m o r e i m p o r t a n t than any British factorist h a d 
ever a d m i t t e d , but h a d n ' t the pr imacy of g reasserted itself? 

A r t h u r J e n s e n (1979) presents such an interpretat ion , b u t i t 
badly misrepresents the history of this d e b a t e . S e c o n d - o r d e r g d id 

ot unite the d isparate schools of T h u r s t o n e a n d the British fac-
orists; i t d id not e v e n p r o d u c e a substantial c o m p r o m i s e on e i ther 
'de. A f t e r all, the quotes I cited f r o m T h u r s t o n e on the futility of 

nk ing b y I Q a n d the necessity o f construct ing profiles based o n 
n m a r y menta l abilities for each indiv idual w e r e written af ter he 
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h a d a d m i t t e d the s e c o n d - o r d e r g e n e r a l factor. T h e two schools 
w e r e not uni ted a n d S p e a r m a n ' s g was not v indicated f o r three 
basic reasons: 

1. F o r S p e a r m a n a n d B u r t . g c a n n o t m e r e l y exist; i t m u s t d o m 
inate. T h e hierarchical v i e w — w i t h a c o n t r o l l i n g innate g a n d subsid
iary trainable g r o u p f a c t o r s — w a s f u n d a m e n t a l f o r the British 
school . H o w else c o u l d u n i l i n e a r r a n k i n g b e s u p p o r t e d ? H o w else 
c o u l d the 1 1 + e x a m i n a t i o n b e d e f e n d e d ? F o r this e x a m i n a t i o n 
s u p p o s e d l y m e a s u r e d a c o n t r o l l i n g m e n t a l force that d e f i n e d a 
chi ld 's g e n e r a l potent ia l a n d s h a p e d his ent ire intel lectual f u t u r e . 

T h u r s t o n e a d m i t t e d a s e c o n d - o r d e r g, but he r e g a r d e d it as 
secondary in i m p o r t a n c e to w h a t he c o n t i n u e d to call " p r i m a r y " 
menta l abilities. Q u i t e a p a r t f r o m a n y psychologica l speculat ion, 
the basic m a t h e m a t i c s certainly s u p p o r t s T h u r s t o n e ' s view. S e c o n d -
o r d e r g ( the corre lat ion of o b l i q u e s imple s t r u c t u r e axes) rarely 
a c c o u n t s f o r m o r e t h a n a small p e r c e n t a g e of the total i n f o r m a t i o n 
in a m a t r i x of tests. On the o t h e r h a n d , S p e a r m a n ' s g (the first 
pr inc ipal c o m p o n e n t ) o f ten e n c o m p a s s e s m o r e t h a n hal f the infor
m a t i o n . T h e ent ire p s y c h o l o g i c a l a p p a r a t u s , a n d all the practical 
s c h e m e s , o f the Brit ish school d e p e n d e d u p o n the p r e e m i n e n c e o f 
g, not its m e r e p r e s e n c e . W h e n T h u r s t o n e revised The Vectors of 
Mind in 1947, af ter a d m i t t i n g a s e c o n d - o r d e r g e n e r a l factor , he 
c o n t i n u e d to contrast h i m s e l f with the Brit ish factorists by a r g u i n g 
that his s c h e m e treated g r o u p factors as p r i m a r y a n d the second-
o r d e r g e n e r a l factor as r e s i d u a l , whi le they exto l led g a n d consid
e r e d g r o u p factors as s e c o n d a r y . 

2 . T h e central r e a s o n f o r c l a i m i n g that T h u r s t o n e ' s a l ternate 
v iew disproves the necessary reality of S p e a r m a n ' s g retains its full 
force . T h u r s t o n e d e r i v e d his c o n t r a s t i n g interpretat ion f r o m the 
s a m e data s imply by p l a c i n g factor a x e s in d i f f e r e n t locations. O n e 
c o u l d n o l o n g e r m o v e direct ly f r o m t h e m a t h e m a t i c s o f factor axes 
to a psychologica l m e a n i n g . 

I n the absence o f c o r r o b o r a t i v e e v i d e n c e f r o m b i o l o g y f o r one 
s c h e m e o r the o t h e r , h o w can o n e d e c i d e ? Ult imately , h o w e v e r 
m u c h a scientist hates to a d m i t it, the decis ion b e c o m e s a m a t t e r of 
taste, o r o f p r i o r p r e f e r e n c e based o n p e r s o n a l o r cul tura l biases. 
S p e a r m a n a n d B u r t , as p r i v i l e g e d cit izens of class-conscious Brit
a in, d e f e n d e d g a n d its l inear r a n k i n g . T h u r s t o n e p r e f e r r e d indi
v idual profi les a n d n u m e r o u s p r i m a r y abilities. In an 
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unintent ional ly a m u s i n g aside, T h u r s t o n e o n c e m u s e d o v e r the 
technical d i f f e r e n c e s b e t w e e n B u r t a n d himself , a n d d e c i d e d that 
Burt ' s propens i ty for a lgebraic r a t h e r t h a n g e o m e t r i c a l r e p r e s e n 
tation of factors arose f r o m his def iciency in the spatial P M A : 

T h e configurational interpretations are evidently distasteful to Burt, 
for he does not have a single diagram in his text. Perhaps this is indicative 
of individual differences in imagery types which lead to differences in 
methods and interpretation among scientists (1947, p. ix). 

3. B u r t a n d S p e a r m a n based their psychologica l interpretat ion 
of factors on a be l ie f that g was d o m i n a n t and r e a l — a n innate , g e n 
eral inte l l igence , m a r k i n g a person 's essential n a t u r e . T h u r s t o n e ' s 
analysis p e r m i t t e d t h e m , at best, a w e a k s e c o n d - o r d e r g. B u t sup
pose they h a d p r e v a i l e d a n d established the inevitability of a d o m 
inant g? T h e i r a r g u m e n t still w o u l d h a v e fai led f o r a r e a s o n so 
basic that i t passed e v e r y b o d y by. T h e p r o b l e m res ided in a logical 
e r r o r c o m m i t t e d by all t h e g r e a t factorists I h a v e d i s c u s s e d — t h e 
desire to reify factors as entities. In a cur ious way, the ent ire history 
that I h a v e t raced didn ' t matter . I f B u r t a n d T h u r s t o n e h a d n e v e r 
l ived, i f an ent ire profess ion h a d b e e n p e r m a n e n t l y satisfied with 
S p e a r m a n ' s two-factor t h e o r y a n d h a d b e e n s inging the praises o f 
its d o m i n a n t g f o r t h r e e - q u a r t e r s of a c e n t u r y since he p r o p o s e d it, 
the flaw w o u l d be as g l a r i n g still. 

T h e fact o f pervas ive posit ive corre lat ion b e t w e e n m e n t a l tests 
must be a m o n g the m o s t u n s u r p r i s i n g major discoveries in the his
tory of science. F o r posit ive corre lat ion is the p r e d i c t i o n of a lmost 
every contradic tory t h e o r y about its potent ia l cause , i n c l u d i n g both 
e x t r e m e views: p u r e h e r e d i t a r i a n i s m (which S p e a r m a n a n d B u r t 
c a m e close t o p r o m u l g a t i n g ) a n d p u r e e n v i r o n m e n t a l i s m (which n o 
major t h i n k e r has e v e r b e e n foolish e n o u g h to p r o p o s e ) . In the 
f i rs t , p e o p l e do jo int ly well or p o o r l y on all sorts of tests b e c a u s e 
they a r e b o r n e i ther s m a r t or s tupid. In the s e c o n d , they do jo int ly 
well or p o o r l y b e c a u s e they e i ther ate , r e a d , l e a r n e d , a n d l ived in 
an e n r i c h e d or a d e p r i v e d fashion as c h i l d r e n . Since b o t h theor ies 
predict pervas ive posit ive c o r r e l a t i o n , the fact of corre lat ion itself 
can conf i rm nei ther . S ince g is m e r e l y o n e e laborate way of 
express ing the corre lat ions , its putat ive ex is tence also says n o t h i n g 
about causes. 
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Thurstone on the uses of factor analysts 

T h u r s t o n e s o m e t i m e s a d v a n c e d g r a n d i o s e claims for the 
e x p l a n a t o r y scope of his w o r k . B u t he also possessed a streak of 
m o d e s t y that o n e n e v e r detects in B u r t or S p e a r m a n . In reflective 
m o m e n t s , he r e c o g n i z e d that the choice of factor analysis as a 
m e t h o d r e c o r d s the pr imit ive state of k n o w l e d g e in a f ie ld. Factor 
analysis is a brutal ly empir ica l t e c h n i q u e , used w h e n a discipl ine 
has no f irmly established pr inciples , but only a mass of c r u d e data , 
a n d a h o p e that pat terns of corre lat ion m i g h t p r o v i d e suggest ions 
for f u r t h e r a n d m o r e fruit ful lines o f inquiry . T h u r s t o n e w r o t e 
( 1 9 3 5 , p . x i) : 

No one would think of investigating the fundamental laws of classical 
mechanics by correlational methods or by factor methods, because the laws 
of classical mechanics are already well known. If nothing were known 
about the law of falling bodies, it would be sensible to analyze, factorially, 
a great many attributes of objects that are dropped or thrown from an 
elevated point. It would then be discovered that one factor is heavily 
loaded with the time of fall and with the distance fallen but that this factor 
has a zero loading in the weight of the object. T h e usefulness of the factor 
methods will be at the borderline of science. 

N o t h i n g h a d c h a n g e d w h e n he revised The Vectors of Mind ( 1 9 4 7 , 

p . 56): 

T h e exploratory nature of factor analysis is often not understood. Fac
tor analysis has its principal usefulness at the borderline of science. . . . 
Factor analysis is useful, especially in those domains where basic and fruit
ful concepts are essentially lacking and where crucial experiments have 
been difficult to conceive. T h e new methods have a humble role. They 
enable us to make only the crudest first map of a new domain. 

N o t e the c o m m o n p h r a s e — u s e f u l "at the b o r d e r l i n e o f sci
e n c e . " A c c o r d i n g to T h u r s t o n e , the decision to use factor analysis 
as a p r i m a r y m e t h o d implies a d e e p i g n o r a n c e of pr inciples and 
causes. T h a t the t h r e e greatest factorists in p s y c h o l o g y n e v e r got 
b e y o n d these m e t h o d s — d e s p i t e all their lip service to n e u r o l o g y , 
e n d o c r i n o l o g y , a n d o t h e r potential ways of d i s c o v e r i n g an innate 
b i o l o g y — p r o v e s h o w r ight T h u r s t o n e was. T h e t ragedy o f this tale 
is that the Brit ish h e r e d i t a r i a n s p r o m o t e d an innatist interpretat ion 
of d o m i n a n t g nonethe less , a n d thereby b l u n t e d the h o p e s of mil
lions. 
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Epilogue: Arthur Jensen and the resurrection 
of Spearman's g 

W h e n I r e s e a r c h e d this c h a p t e r in 1 9 7 9 , I k n e w that the g h o s t 
of S p e a r m a n ' s g still h a u n t e d m o d e r n theories of intel l igence. B u t 
I t h o u g h t that its i m a g e was vei led, a n d its inf luence largely u n r e c 
o g n i z e d . I h o p e d that a historical analysis of c o n c e p t u a l e r r o r s in 
its f o r m u l a t i o n a n d use m i g h t e x p o s e the h i d d e n fallacies in s o m e 
c o n t e m p o r a r y views of intel l igence and I Q . I n e v e r e x p e c t e d to 
f i n d a m o d e r n d e f e n s e o f I Q f r o m a n explicit ly S p e a r m a n i a n per
spective. 

B u t then A m e r i c a ' s best-known heredi tar ian, A r t h u r J e n s e n 
( ' 9 7 9 ) revealed h imsel f as an u n r e c o n s t r u c t e d S p e a r m a n i a n , a n d 
centered an e i g h t - h u n d r e d - p a g e d e f e n s e o f IQ on the reality o f g . 
M o r e recently, R i c h a r d Herrnste in a n d C h a r l e s M u r r a y also base 
their equal ly l o n g Bell Curve (1994) on the same fallacy. I shall ana
lyze Jensen 's e r r o r h e r e a n d The Bell Curve's vers ion in the first two 
essays at the e n d of the book. History of ten cycles its errors . 

J e n s e n p e r f o r m s m o s t o f his factor analyses in S p e a r m a n a n d 
Burt 's p r e f e r r e d pr incipal c o m p o n e n t s or ientat ion ( t h o u g h he is 
also wil l ing to accept g in the f o r m of T h u r s t o n e ' s corre lat ion 
b e t w e e n obl ique s imple s t ructure axes). T h r o u g h o u t the b o o k , h e 
names a n d reifies factors by the usual invalid a p p e a l to m a t h e m a t 
ical pat tern a lone. We h a v e g's for g e n e r a l intel l igence as well as g's 
for g e n e r a l athletic ability (with subsidiary g r o u p factors for h a n d 
and a r m s trength , h a n d - e y e c o o r d i n a t i o n , a n d b o d y balance) . 

J e n s e n explicit ly def ines intel l igence as " the g factor of an 
indefinitely l a r g e a n d var ied battery of menta l tests" (p. 249). " W e 
identify inte l l igence with g," he states. " T o the e x t e n t that a test 
orders individuals on g, it can be said to be a test of inte l l igence" 
(p. 224). IQ is o u r most ef fect ive test of inte l l igence b e c a u s e i t proj
ects so strongly u p o n the f irst pr incipal c o m p o n e n t (g) in factor 
analyses o f m e n t a l tests. J e n s e n r e p o r t s (p. 219) that Full Scale IQ 
of the W e c h s l e r a d u l t scale correlates a b o u t 0.9 with g, whi le the 
•937 S t a n f o r d - B i n e t projects a b o u t 0.8 u p o n a g that remains 
"highly stable o v e r successive a g e levels" (while the few small g r o u p 
factors are not a lways present a n d tend to be unstable in any case). 

J e n s e n proc la ims the "ubiqui ty" of g, e x t e n d i n g its scope into 
realms that m i g h t e v e n h a v e e m b a r r a s s e d S p e a r m a n himself . J e n 
sen w o u l d not only r a n k p e o p l e ; he bel ieves that all G o d ' s creatures 
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can be o r d e r e d onag scale f r o m a m o e b a e at the b o t t o m (p. 175) to 
extraterrestr ia l intel l igences at the top (p. 248). I h a v e not e n c o u n 
tered such an explic i t chain of b e i n g since last I r e a d Kant 's spec
ulations about h i g h e r be ings on J u p i t e r that b r i d g e the g a p 
b e t w e e n m a n a n d G o d . 

J e n s e n has c o m b i n e d two of the oldest cul tural pre judices o f 
W e s t e r n t h o u g h t : the l a d d e r of progress as a m o d e l for o r g a n i z i n g 
life, a n d the reification of s o m e abstract quality as a cr i ter ion for 
r a n k i n g . J e n s e n chooses " inte l l igence" and actually claims that the 
p e r f o r m a n c e o f invertebrates , f i shes , a n d turtles on s imple behav
ioral tests represents , in d iminished f o r m , the s a m e essence that 
h u m a n s possess in g r e a t e r a b u n d a n c e — n a m e l y g, reified as a meas
urable object. Evolut ion then b e c o m e s a m a r c h up the l a d d e r to 
realms of m o r e a n d m o r e g . 

As a paleontologis t , I am a s t o u n d e d . Evolut ion f o r m s a copi
ously b r a n c h i n g b u s h , not a uni l inear progress ive sequence . J e n s e n 
speaks of " d i f f e r e n t levels of the phylet ic s c a l e — t h a t is, earth
w o r m s , crabs, f i shes , turtles, p i g e o n s , rats, a n d m o n k e y s . " Doesn' t 
he realize that m o d e r n e a r t h w o r m s a n d crabs are de sc e nda nt s o f 
l ineages that have e v o l v e d separately f r o m vertebrates for m o r e 
than 500 mill ion years? T h e y are not o u r ancestors; they a r e not 
e v e n " l o w e r " or less compl icated than h u m a n s in any m e a n i n g f u l 
sense. T h e y r e p r e s e n t g o o d solutions f o r their o w n way o f life; they 
m u s t not be j u d g e d by the hubrist ic not ion that o n e pecul iar pri
m a t e f o r m s a s t a n d a r d for all of life. As for ver tebrates , " the turt le" 
is not, as J e n s e n claims, "phylogenet ica l ly h i g h e r than the f ish." 
T u r t l e s evo lved m u c h ear l ier than most m o d e r n f i s h e s , a n d they 
exist as h u n d r e d s of species, while m o d e r n b o n y f i shes inc lude 
almost twenty t h o u s a n d distinct k inds. W h a t t h e n is "the f ish" and 
"the turt le"? D o e s J e n s e n really think that p i g e o n - r a t - m o n k e y -
h u m a n r e p r e s e n t s a n evolut ionary s e q u e n c e a m o n g w a r m - b l o o d e d 
vertebrates? 

Jensen 's car icature o f evolut ion e x p o s e s his p r e f e r e n c e for 
uni l inear r a n k i n g by impl ied w o r t h . With such a perspect ive , g 
b e c o m e s almost irresistible, a n d J e n s e n uses it as a universal crite
r ion o f rank: 

T h e c o m m o n features of expe r imen ta l tests deve loped by compara t ive 
psychologists that most clearly dis t inguish, say, chickens f rom dogs , dogs 
from monkeys , a n d monkeys from ch impanzees suggests that they a re 
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roughly scalable along ag dimension . . .g can be viewed as an interspecies 
concept with a broad biological base culminating in the primates (p. 251). 

N o t satisfied with a w a r d i n g g a real status as g u a r d i a n of earthly 
r a n k s , J e n s e n w o u l d e x t e n d i t t h r o u g h o u t the u n i v e r s e , a r g u i n g 
that all conceivable inte l l igence m u s t be m e a s u r e d by it: 

T h e ubiquity of the concept of intelligence is clearly seen in discussions 
of the most culturally different beings one could well imagine—extrater
restrial life in the universe. . . . Can one easily imagine "intelligent" beings 
for whom there is no g, or whose g is qualitatively rather than quantita
tively different f r o m g as we know it (p. 248). 

J e n s e n discusses T h u r s t o n e ' s w o r k , b u t dismisses it as a criti
cism b e c a u s e T h u r s t o n e eventual ly a d m i t t e d a s e c o n d - o r d e r g. B u t 
J e n s e n has not r e c o g n i z e d that if g is only a numerica l ly weak, sec
o n d - o r d e r ef fect , t h e n it c a n n o t s u p p o r t a c laim that inte l l igence is 
a unitary , d o m i n a n t entity of m e n t a l f u n c t i o n i n g . I think that J e n 
sen senses his diff iculty, b e c a u s e on o n e chart (p. 220) he calculates 
both classical g as a first pr inc ipal c o m p o n e n t a n d t h e n rotates all 
the factors ( inc luding g) to obtain a set of s imple s t ructure axes . 
T h u s , he r e c o r d s the same t h i n g twice f o r e a c h t e s t — g as a f i rst 
pr incipal c o m p o n e n t a n d the s a m e i n f o r m a t i o n d ispersed a m o n g 
simple s t ructure a x e s — g i v i n g s o m e tests a total i n f o r m a t i o n of 
m o r e than 100 p e r c e n t . S ince b i g g ' s a p p e a r in the s a m e chart with 
large loadings on s imple-s tructure a x e s , o n e m i g h t be falsely led to 
infer t h a t g r e m a i n s large e v e n in s imple-s tructure solutions. 

J e n s e n i s c o n t e m p t u o u s o f T h u r s t o n e ' s o r t h o g o n a l s imple 
structure, d ismiss ing it as "flatly w r o n g " (p. 675) a n d as "scientifi
cally an e g r e g i o u s e r r o r " (p. 258). S ince he a c k n o w l e d g e s that sim
ple s t ructure is mathematica l ly equiva lent to pr inc ipa l c o m p o n e n t s , 
why the u n c o m p r o m i s i n g rejection? I t i s w r o n g , J e n s e n a r g u e s , 
"not mathemat ica l ly , b u t psychological ly a n d scientifically" (p. 675) 
because "it artificially h ides or s u b m e r g e s the l a r g e g e n e r a l fac tor" 
(p. 258) by rotat ing it away. J e n s e n has fa l len into a vicious circle. 
He assumes a pr ior i t h a t g exists a n d that s imple s tructure is w r o n g 
because i t d isperses g . B u t T h u r s t o n e d e v e l o p e d the c o n c e p t of 
simple s t ructure largely to c la im that g is a m a t h e m a t i c a l artifact. 
T h u r s t o n e wished to d isperse g a n d s u c c e e d e d ; i t is no d i s p r o o f of 
his posit ion to re i terate that he d i d so. 

J e n s e n also uses g m o r e specifically to buttress his c laim that the 
a v e r a g e d i f f e r e n c e i n I Q b e t w e e n whites a n d blacks r e c o r d s a n 
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innate def ic iency o f inte l l igence a m o n g blacks. H e cites the quota
tion on p. 271 as " S p e a r m a n ' s interest ing h y p o t h e s i s " that blacks 
score most poor ly with respect to whites on tests s trongly corre lated 
with g: 

This hypothesis is important to the study of test bias, because, if true, 
it means that the white-black difference in test scores is not mainly attrib
utable to idiosyncratic cultural peculiarities in this or that test, but to a 
general factor that all the ability tests measure in common. A mean differ
ence between populations that is related to one or more small group fac
tors would seem to be explained more easily in terms of cultural 
differences than if the mean group difference is most closely related to a 
broad general factor common to a wide variety of tests (p. 535). 

H e r e we see a re incarnat ion of the oldest a r g u m e n t in the 
S p e a r m a n i a n t r a d i t i o n — t h e contrast b e t w e e n a n innate d o m i n a n t 
g a n d trainable g r o u p factors. B u t g, as I h a v e s h o w n , is ne i ther 
clearly a t h i n g , n o r necessarily innate if a th ing . E v e n if d a t a existed 
to conf i rm S p e a r m a n ' s " interest ing hypothes is , " the results c o u l d 
n o t s u p p o r t Jensen 's not ion o f ineluctable , innate d i f f e r e n c e . 

I am grate fu l to J e n s e n for o n e th ing: he has d e m o n s t r a t e d by 
e x a m p l e that a reif ied S p e a r m a n ' s g is still the only p r o m i s i n g j u s 
tification for h e r e d i t a r i a n theories o f m e a n d i f f e r e n c e s i n I Q 
a m o n g h u m a n g r o u p s . The Bell Curve of H e r r n s t e i n a n d M u r r a y 
(1994) has r e i n f o r c e d this poverty , i n d e e d b a n k r u p t c y , o f justifica
tion for the theory of unitary , rankable , innate, a n d effectively im
mutable i n t e l l i g e n c e — f o r these a u t h o r s also g r o u n d their entire 
edifice on the fallacy o f S p e a r m a n ' s g . T h e conceptua l errors o f 
reification have p l a g u e d g f r o m the start, a n d T h u r s t o n e ' s crit ique 
remains as valid today as it was in the 1930s. S p e a r m a n ' s g is not an 
ineluctable entity; i t represents o n e mathematica l solution a m o n g 
m a n y equiva lent al ternatives. T h e chimerical n a t u r e of g is the rot
ten core of Jensen 's work , The Bell Curve, and of the ent ire heredi 
tarian school . 

A final thought 
T h e tendency has always been strong to believe that whatever 

received a name must be an entity or being, having an independent 
existence of its own. A n d if no real entity answering to the name could be 
found, men did not for that reason suppose that none existed, but 
imagined that it was something peculiarly abstruse and mysterious. 

J O H N STUART MILL 



S E V E N 

A Positive Conclusion 

W A L T W H I T M A N , that g r e a t m a n of little brain (see p.124), advised 
us to " m a k e m u c h o f negat ives ," a n d this b o o k has h e e d e d his 
w o r d s , s o m e m i g h t say with a v e n g e a n c e . Whi le m o s t of us can 
a p p r e c i a t e a c leans ing b r o o m , such an object rarely elicits m u c h 
af fect ion; i t certainly p r o d u c e s no integrat ion. B u t I do not r e g a r d 
this b o o k as a n e g a t i v e exerc ise in d e b u n k i n g , o f f e r i n g n o t h i n g in 
r e t u r n o n c e t h e e r r o r s o f biological d e t e r m i n i s m a r e e x p o s e d a s 
social pre judice . I bel ieve that we h a v e m u c h to learn a b o u t o u r 
selves f r o m the u n d e n i a b l e fact that we are e v o l v e d animals . T h i s 
u n d e r s t a n d i n g c a n n o t p e r m e a t e t h r o u g h e n t r e n c h e d habits o f 
t h o u g h t that lead us to reify a n d r a n k — h a b i t s that arise within 
social contexts a n d s u p p o r t t h e m in r e t u r n . My m e s s a g e , as I h o p e 
to c o n v e y it at least, is s trongly positive for t h r e e m a j o r reasons . 

Debunking as positive science 
T h e p o p u l a r impress ion that d i s p r o o f represents a n e g a t i v e 

side of science arises f r o m a c o m m o n , b u t e r r o n e o u s , v iew of his
tory. T h e idea o f uni l inear p r o g r e s s not only lies b e h i n d the racial 
r a n k i n g s that I h a v e criticized as social pre judice t h r o u g h o u t this 
book; i t also suggests a false c o n c e p t of h o w science d e v e l o p s . In 
this view, any science begins in the n o t h i n g n e s s of i g n o r a n c e a n d 
m o v e s t o w a r d t ruth b y g a t h e r i n g m o r e a n d m o r e i n f o r m a t i o n , con
struct ing theor ies as facts a c c u m u l a t e . In such a w o r l d , d e b u n k i n g 
w o u l d be pr imari ly negat ive , f o r i t w o u l d only shuck s o m e rot ten 
apples f r o m the barre l o f a c c u m u l a t i n g k n o w l e d g e . B u t the barre l 
of t h e o r y is always full; sciences w o r k with e laborated contexts f o r 
e x p l a i n i n g facts f r o m the very outset . Creat ionist b io logy was d e a d 
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w r o n g a b o u t the o r i g i n o f species , but Cuvier ' s b r a n d o f creat ion-
ism was not an e m p t i e r or less-developed w o r l d v iew than Darwin 's . 
Sc ience a d v a n c e s pr imari ly by r e p l a c e m e n t , not by addi t ion . I f the 
barre l is always full , then the rotten appl ies must be d i s c a r d e d 
b e f o r e better o n e s c a n b e a d d e d . 

Scientists d o not d e b u n k only t o c leanse a n d p u r g e . T h e y re fute 
o l d e r ideas in the light of a d i f f e r e n t v iew about the n a t u r e of things. 

Learning by debunking 
I f i t i s to h a v e any e n d u r i n g v a l u e , s o u n d d e b u n k i n g m u s t do 

m o r e than replace o n e social p r e j u d i c e with a n o t h e r . I t must use 
m o r e a d e q u a t e b io logy to d r i v e out fal lacious ideas. (Social pre ju
dices themselves m a y be re fractory , b u t part icular biological sup
ports for t h e m c a n be d is lodged.) 

W e h a v e rejected m a n y specific theor ies o f biological d e t e r m i n 
ism because o u r k n o w l e d g e a b o u t h u m a n bio logy, e v o l u t i o n , a n d 
genetics has increased. F o r e x a m p l e , M o r t o n ' s e g r e g i o u s errors 
c o u l d not be r e p e a t e d in so bald a way by m o d e r n scientists con
strained to fol low c a n o n s o f statistical p r o c e d u r e . T h e ant idote to 
G o d d a r d ' s c laim that a single g e n e causes f e e b l e - m i n d e d n e s s was 
n o t pr imari ly a shift in social p r e f e r e n c e s , b u t an i m p o r t a n t 
a d v a n c e i n genet ical t h e o r y — t h e idea o f p o l y g e n i c inher i tance . 
A b s u r d as i t seems today , the early M e n d e l i a n s did try to attr ibute 
e v e n the m o s t subtle a n d c o m p l e x traits (of apolit ical a n a t o m y as 
well as character) to the act ion of s ingle g e n e s . Po l y ge ni c inheri
tance aff irms the part ic ipat ion of m a n y g e n e s — a n d a host of envi
r o n m e n t a l a n d interact ive e f f e c t s — i n such characters as h u m a n 
skin color . 

M o r e i m p o r t a n t l y , and as a plea f o r the necessity of biological 
k n o w l e d g e , the r e m a r k a b l e lack o f genet ic d i f ferent ia t ion a m o n g 
h u m a n g r o u p s — a major biological basis for d e b u n k i n g d e t e r m i n 
i s m — i s a c o n t i n g e n t fact of evo lut ionary history, not an a pr ior i or 
necessary t ruth . T h e w o r l d m i g h t h a v e b e e n o r d e r e d di f ferent ly . 
S u p p o s e , for e x a m p l e , that o n e o r several species o f o u r ancestral 
g e n u s Australopithecus h a d s u r v i v e d — a perfect ly reasonable scena
rio in theory , since n e w species arise by splitt ing o f f f r o m old ones 
(with ancestors usual ly surv iv ing , at least for a t ime), n o t by the 
wholesale t r a n s f o r m a t i o n o f ancestors to d e s c e n d a n t s . W e — t h a t is, 
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Homo sapiens—would t h e n h a v e f a c e d all the m o r a l d i l e m m a s 
invo lved in t reat ing a h u m a n species of disdnctly in fer ior m e n t a l 
capacity. W h a t w o u l d w e h a v e d o n e with t h e m — s l a v e r y ? ext i rpa
tion? coexistence? m e n i a l labor? reservat ions? zoos? 

Similarly, o u r o w n species, Homo sapiens, m i g h t have i n c l u d e d a 
set of subspecies (races) with m e a n i n g f u l l y d i f f e r e n t genetic capaci
ties. I f o u r species w e r e mill ions of years old (many are) , a n d i f its 
races h a d b e e n g e o g r a p h i c a l l y separated for most of this t ime with
o u t significant genet ic i n t e r c h a n g e , then large genet ic d i f ferences 
m i g h t h a v e slowly a c c u m u l a t e d b e t w e e n g r o u p s . B u t Homo sapiens 
is, at most , a few h u n d r e d t h o u s a n d years o ld , a n d all m o d e r n h u 
m a n races p r o b a b l y split f r o m a c o m m o n ancestral stock only a b o u t 
a h u n d r e d t h o u s a n d years a g o . A few o u t s t a n d i n g traits of e x t e r n a l 
a p p e a r a n c e lead t o o u r subjective j u d g m e n t o f i m p o r t a n t di f fer
e n c e s . B u t biologists h a v e recent ly a f f i r m e d — a s l o n g s u s p e c t e d — 
that the overa l l genet ic d i f f e r e n c e s a m o n g h u m a n races are aston
ishingly small . A l t h o u g h f r e q u e n c i e s for d i f f e r e n t states of a g e n e 
d i f fer a m o n g races, we have f o u n d no "race g e n e s " — t h a t is, states 
f ixed in certa in races a n d absent f r o m all o thers . L e w o n t i n ( 1 9 7 2 ) 
s tudied variat ion in s e v e n t e e n g e n e s c o d i n g for d i f ferences in b lood 
a n d f o u n d that only 6.3 p e r c e n t of the variat ion c a n be attr ibuted to 
racial m e m b e r s h i p . Fully 85.4 p e r c e n t of the variation o c c u r r e d 
within local p o p u l a t i o n s (the r e m a i n i n g 8.3 p e r c e n t records di f fer
ences a m o n g local p o p u l a t i o n s within a race). As L e w o n t i n re
m a r k e d (personal c o m m u n i c a t i o n ) : i f the holocaust c o m e s a n d a 
small tribe d e e p in the N e w G u i n e a forests are the only survivors, 
a lmost all the genet ic variation now e x p r e s s e d a m o n g the i n n u m e r a 
ble g r o u p s of o u r f ive billion p e o p l e will be p r e s e r v e d . 

T h i s i n f o r m a t i o n a b o u t l imited genet ic d i f f e r e n c e s a m o n g 
h u m a n g r o u p s is use fu l as wel l as interest ing , o f t e n in the d e e p e s t 
s e n s e — f o r sav ing lives. W h e n A m e r i c a n eugenicists a t tr ibuted dis
eases o f p o v e r t y t o t h e i n f e r i o r genet ic construct ion o f p o o r p e o p l e , 
they c o u l d p r o p o s e n o systematic r e m e d y o t h e r than steril ization. 
W h e n J o s e p h G o l d b e r g e r p r o v e d that pe l lagra was not a genet ic 
d i s o r d e r , b u t a result o f v i tamin def ic iency a m o n g the p o o r , he 
c o u l d c u r e it. 
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Biology and human nature 
If p e o p l e are so similar genetical ly , a n d i f p r e v i o u s claims f o r a 

direct biological m a p p i n g o f h u m a n affairs h a v e r e c o r d e d cultural 
pre judice a n d n o t n a t u r e , then does b io logy c o m e up e m p t y as a 
g u i d e in o u r search to k n o w ourselves? A r e we after all, a t b ir th, 
the tabula rasa, or b l a n k slate, i m a g i n e d by some e i g h t e e n t h - c e n t u r y 
empiricist p h i l o s o p h e r s ? As an e v o l u t i o n a r y biologist , I c a n n o t 
a d o p t such a nihilistic posit ion w i t h o u t d e n y i n g the f u n d a m e n t a l 
ins ight o f m y profess ion. T h e e v o l u t i o n a r y unity o f h u m a n s with 
all o t h e r o r g a n i s m s is the cardinal m e s s a g e of Darwin 's r e v o l u t i o n 
f o r nature 's most a r r o g a n t species. 

W e a r e inextr icably part o f n a t u r e , but h u m a n u n i q u e n e s s i s 
n o t n e g a t e d thereby. " N o t h i n g b u t " an animal is as fal lacious a 
s tatement as "created in G o d ' s o w n i m a g e . " It is not m e r e h u b r i s to 
a r g u e that Homo sapiens is special in s o m e s e n s e — f o r each species is 
u n i q u e in its o w n way; shall we j u d g e a m o n g the d a n c e o f the bees , 
t h e s o n g o f the h u m p b a c k w h a l e , a n d h u m a n intel l igence? 

T h e impact o f h u m a n u n i q u e n e s s u p o n the w o r l d has b e e n 
e n o r m o u s b e c a u s e i t has established a n e w k ind of e v o l u t i o n to 
s u p p o r t the transmission across g e n e r a t i o n s o f l e a r n e d k n o w l e d g e 
a n d b e h a v i o r . H u m a n u n i q u e n e s s resides pr imari ly i n o u r brains. 
I t i s e x p r e s s e d in the c u l t u r e built u p o n o u r inte l l igence a n d the 
p o w e r i t gives us to m a n i p u l a t e the w o r l d . H u m a n societies c h a n g e 
by cultural e v o l u t i o n , not as a result of biological a l terat ion. We 
h a v e no e v i d e n c e f o r biological c h a n g e in bra in size or s tructure 
since Homo sapiens a p p e a r e d in the fossil r e c o r d s o m e fifty thou
s a n d years a g o . ( B r o c a was r ight in stating that the cranial capacity 
o f C r o M a g n o n skulls was equal i f not s u p e r i o r to ours.) A l l that we 
h a v e d o n e since t h e n — t h e greatest t rans format ion in the shortest 
t ime that o u r p lanet has e x p e r i e n c e d since its crust solidified near ly 
f o u r bil l ion years a g o — i s the p r o d u c t o f cul tura l evo lut ion . B io log
ical (Darwinian) evo lut ion cont inues in o u r species , b u t its rate , 
c o m p a r e d with cu l tura l evo lut ion , is so i n c o m p a r a b l y slow that its 
i m p a c t u p o n the history of Homo sapiens has b e e n small . W h i l e the 
g e n e f o r sickle-cell a n e m i a decl ines in f r e q u e n c y a m o n g black 
A m e r i c a n s , w e h a v e i n v e n t e d the ra i l road, the a u t o m o b i l e , radio 
a n d television, the a t o m b o m b , the c o m p u t e r , the a i r p l a n e a n d 
spaceship. 
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C u l t u r a l evo lut ion c a n p r o c e e d so quickly b e c a u s e i t o p e r a t e s , 
as biological e v o l u t i o n d o e s not , in the " L a m a r c k i a n " m o d e — b y the 
inher i tance o f a c q u i r e d characters . W h a t e v e r o n e g e n e r a t i o n 
learns , i t c a n pass to the n e x t by wr i t ing , instruct ion, inculcat ion, 
r i tual , t radi t ion, a n d a host of m e t h o d s that h u m a n s h a v e deve l 
o p e d to assure continuity in cu l ture . D a r w i n i a n evolut ion, on the 
o t h e r h a n d , is an indirect process: genet ic variat ion must first be 
available to construct an a d v a n t a g e o u s f e a t u r e , a n d natural selec
tion must t h e n p r e s e r v e it. S ince genet ic variat ion arises at r a n d o m , 
not preferent ia l ly d i rec ted t o w a r d a d v a n t a g e o u s features , the Dar
winian process w o r k s slowly. C u l t u r a l evo lut ion is not only rapid; 
it is also readi ly reversible b e c a u s e its p r o d u c t s are not c o d e d in o u r 
g e n e s . 

T h e classical a r g u m e n t s o f biological d e t e r m i n i s m fail b e c a u s e 
the features they i n v o k e to m a k e distinctions a m o n g g r o u p s are 
usual ly the p r o d u c t s o f cul tura l evo lut ion . Determinists d i d seek 
e v i d e n c e in anatomical traits built by biological , n o t cul tural , evo
lut ion. B u t , in so d o i n g , they tr ied to use a n a t o m y for m a k i n g 
in ferences a b o u t capacities a n d behaviors that they l inked to anat
o m y a n d w e r e g a r d a s e n g e n d e r e d b y c u l t u r e . C r a n i a l capacity p e r 
se h e l d as little interest for M o r t o n a n d B r o c a as variat ion in third-
toe length; they c a r e d only a b o u t the m e n t a l characteristics sup
posedly associated with d i f ferences in a v e r a g e b r a i n size a m o n g 
g r o u p s . W e n o w bel ieve that d i f f e r e n t att i tudes a n d styles o f 
t h o u g h t a m o n g h u m a n g r o u p s are usually the n o n g e n e t i c p r o d u c t s 
of cul tural e v o l u t i o n . In short , the biological basis of h u m a n u n i q u e 
ness leads us to reject biological d e t e r m i n i s m . O u r large bra in is 
the biological f o u n d a t i o n of inte l l igence; inte l l igence is the g r o u n d 
of cu l ture ; a n d cultural transmission bui lds a n e w m o d e of evolu
tion m o r e ef fect ive than D a r w i n i a n processes in its l imited r e a l m — 
the " i n h e r i t a n c e " a n d modif icat ion o f l e a r n e d b e h a v i o r . A s phi los
o p h e r S t e p h e n T o u l m i n stated ( 1 9 7 7 , p . 4): " C u l t u r e has the p o w e r 
to i m p o s e itself on n a t u r e f r o m within ." 

Y e t , i f h u m a n b i o l o g y e n g e n d e r s c u l t u r e , i t is also t rue that cul
t u r e , o n c e d e v e l o p e d , e v o l v e d with little or no r e f e r e n c e to genet ic 
variation a m o n g h u m a n g r o u p s . Does b io logy, t h e n , play no o t h e r 
valid role in the analysis of h u m a n b e h a v i o r ? Is it only a f o u n d a t i o n 
without any insight to o f f e r b e y o n d the u n e n l i g h t e n i n g recogni t ion 
that c o m p l e x c u l t u r e requires a certain level of intel l igence? 
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Most biologists w o u l d fol low my a r g u m e n t in d e n y i n g a genet ic 
basis for m o s t behaviora l differences b e t w e e n g r o u p s a n d f o r change 
in the c o m p l e x i t y o f h u m a n societies t h r o u g h the r e c e n t history o f 
o u r species. B u t what a b o u t the s u p p o s e d constancies o f personal
ity a n d b e h a v i o r , the traits of m i n d that h u m a n s share in all cul
tures? W h a t , in short , a b o u t a g e n e r a l " h u m a n n a t u r e " ? S o m e 
biologists w o u l d g r a n t D a r w i n i a n processes a substantial role not 
only in establishing l o n g a g o , but also in actively m a i n t a i n i n g n o w , 
a set of specific a d a p t i v e behaviors f o r m i n g a biological ly condi
t ioned " h u m a n n a t u r e . " 1 bel ieve that this o ld tradit ion of a r g u 
m e n t — w h i c h has f o u n d its m o s t r e c e n t e x p r e s s i o n as " h u m a n 
s o c i o b i o l o g y " — i s invalid not because b io logy is i r re levant a n d 
h u m a n b e h a v i o r only reflects a d i s e m b o d i e d c u l t u r e , but because 
h u m a n biology suggests a d i f f e r e n t a n d less constra in ing role for 
genet ics in the analysis o f h u m a n n a t u r e . 

Sociobio logy beg ins with a m o d e r n r e a d i n g of what natural 
selection is all a b o u t — d i f f e r e n t i a l r e p r o d u c t i v e success of individ
uals . A c c o r d i n g to the D a r w i n i a n i m p e r a t i v e , individuals are 
selected to m a x i m i z e the contr ibut ion of their o w n g e n e s to f u t u r e 
g e n e r a t i o n s , a n d that is all. (Darwinism is not a t h e o r y of p r o g r e s s , 
increas ing c o m p l e x i t y , o r e v o l v e d h a r m o n y for the g o o d o f species 
or ecosystems.) Paradoxica l ly (as it seems to m a n y ) , a l truism as well 
as selfishness can be selected u n d e r this c r i t e r i o n — a c t s of k indness 
m a y benefit individuals e i ther because they establish b o n d s o f 
rec iprocal obl igat ion, or b e c a u s e they aid kin w h o carry copies of 
t h e altruist's g e n e s . 

H u m a n sociobiologists then survey o u r behaviors with this cri
ter ion in m i n d . W h e n they identify a b e h a v i o r that seems to be 
a d a p t i v e in h e l p i n g an individual 's g e n e s a l o n g , they d e v e l o p a 
story for its or ig in by natural selection o p e r a t i n g u p o n g e n e t i c var
iation inf luencing the specific act itself. ( T h e s e stories a r e rarely 
b a c k e d by any e v i d e n c e b e y o n d the i n f e r e n c e o f adaptat ion.) 
H u m a n sociobiology is a theory for the or ig in a n d m a i n t e n a n c e of 
specific, adaptive behaviors by natural selection*; these behaviors must 

*The brouhaha over sociobiology during the past few years was engendered by this 
hard version of the argument—genetic proposals (based on an inference of adap
tation) for specific human behaviors. Other evolutionists call themselves "sociobiol
ogists," but reject this style of guesswork about specifics. If a sociobiologist is anyone 
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t h e r e f o r e h a v e a genetic basis, since natura l selection c a n n o t o p e r a t e 
in the absence of genet ic variat ion. Sociobiologists h a v e tr ied, f o r 
e x a m p l e , to identi fy an adapt ive a n d genet ic f o u n d a t i o n for 
a g g r e s s i o n , spite, x e n o p h o b i a , c o n f o r m i t y , h o m o s e x u a l i t y , * a n d 
p e r h a p s u p w a r d mobil ity as well (Wilson, 1975) . 

I bel ieve that m o d e r n b io logy p r o v i d e s a m o d e l s t a n d i n g 
b e t w e e n the d e s p a i r i n g c la im that b io logy has n o t h i n g to teach us 
a b o u t h u m a n b e h a v i o r a n d the determinist ic t h e o r y that specific 
i tems o f b e h a v i o r a r e genetical ly p r o g r a m e d b y the act ion o f natu
ral selection. I see t w o major areas f o r biological insight: 

1. Frui t fu l analogies . M u c h of h u m a n b e h a v i o r is surely a d a p 
tive; i f i t w e r e n ' t , we w o u l d n ' t be a r o u n d a n y m o r e . B u t a d a p t a t i o n , 
in h u m a n s , i s n e i t h e r an a d e q u a t e , n o r e v e n a g o o d a r g u m e n t f o r 
genet ic inf luence. F o r in h u m a n s , as I a r g u e d a b o v e (p. 324) , a d a p 
tation m a y arise by the a l ternate r o u t e o f n o n g e n e t i c , cul tura l evo
lut ion. Since cul tural evo lut ion is so m u c h m o r e r a p i d than 
D a r w i n i a n e v o l u t i o n , its inf luence s h o u l d prevai l in the b e h a v i o r a l 
diversity d isp layed b y h u m a n g r o u p s . B u t e v e n w h e n a n a d a p t i v e 
b e h a v i o r is n o n g e n e t i c , biological a n a l o g y m a y be useful in inter
p r e t i n g its m e a n i n g . A d a p t i v e constraints are o f ten s t r o n g , a n d 
s o m e funct ions m a y h a v e to p r o c e e d in a certain way w h e t h e r their 
u n d e r l y i n g i m p e t u s b e l e a r n i n g o r genet ic p r o g r a m i n g . 

F o r e x a m p l e , ecologists h a v e d e v e l o p e d a p o w e r f u l quantitat ive 

who believes that biological evolution is not irrelevant to human behavior, then I 
suppose that everybodv (creationists excluded) is a sociobiologist. At this point, how
ever, the term loses its meaning. Human sociobiology entered the literature (profes
sional and popular) as a definite theorv about the adaptive and genetic basis of 
specific traits of human behavior. 
*Lest homosexuality seem an unlikely candidate for adaptation since exclusive 
homosexuals have no children, I report the following story, advocated by E. O. 
Wilson (1975, 1978). Ancestral human society was organized as a large number of 
competing family units. Some units were exclusively heterosexual; the gene pool of 
other units included factors for homosexuality. Homosexuals functioned as helpers 
to raise the offspring of their heterosexual kin. This behavior aided their genes 
since the large number of kin they helped to raise held more copies of their genes 
than their own offspring (had they been heterosexual) might have carried. Groups 
with homosexual helpers raised more offspring, since they could more than bal
ance, by extra care and higher rates of survival, the potential loss by nonfecundity 
of their homosexual members. Thus, groups with homosexual members ultimately 
prevailed over exclusively heterosexual groups, and genes for homosexuality have 
survived. 



358 T H E M I S M E A S U R E O F MAN 

t h e o r y , cal led o p t i m a l f o r a g i n g strategy, for s t u d y i n g patterns o f 
explo i tat ion in n a t u r e (herbivores by carnivores , plants by herbi
vores) . C o r n e l l Univers i ty a n t h r o p o l o g i s t B r u c e W i n t e r h a l d e r has 
s h o w n that a c o m m u n i t y of C r e e - s p e a k i n g p e o p l e s in n o r t h e r n 
O n t a r i o fo l low s o m e predic t ions o f the theory i n their h u n t i n g a n d 
t r a p p i n g b e h a v i o r . A l t h o u g h W i n t e r h a l d e r u s e d a biological t h e o r y 
t o u n d e r s t a n d s o m e aspects o f h u m a n h u n t i n g , h e d o e s n o t bel ieve 
that the p e o p l e he s tudied w e r e genetical ly selected to h u n t as eco
logical t h e o r y predicts they s h o u l d . H e writes (personal c o m m u n i 
cat ion, J u l y 1978): 

It should go without saying . . . that the causes of human variability of 
hunting and gathering behavior lie in the socio-cultural realm. For that 
reason, the models that I used were adapted, not adopted, and then 
applied to a very circumscribed realm of analysis. . . . For instance, the 
models assist in analyzing what species a hunter will seek from those avail
able once a decision has been made to go hunting [his italics]. They are, how
ever, useless for analyzing why the Cree still hunt (they don't need to), 
how they decide on a particular day whether to hunt or join a construction 
crew, the meaning of hunting to a Cree, or any of a plethora of important 
questions. 

In this a r e a , sociobiologists h a v e o f ten fal len into o n e o f the most 
c o m m o n e r r o r s o f r e a s o n i n g : d i s c o v e r i n g a n a n a l o g y a n d i n f e r r i n g 
a genet ic similarity (literally, in this case!) . A n a l o g i e s a r e useful but 
l imited; they m a y reflect c o m m o n constraints , b u t not c o m m o n 
causes. 

a . Biological potential ity vs. biological d e t e r m i n i s m . H u m a n s 
a r e animals , a n d e v e r y t h i n g we do i s constra ined, in s o m e sense, by 
o u r b io logy . S o m e constraints a r e s o integral t o o u r b e i n g that w e 
rarely e v e n r e c o g n i z e t h e m , f o r w e n e v e r i m a g i n e that life m i g h t 
p r o c e e d i n a n o t h e r way. C o n s i d e r o u r n a r r o w r a n g e o f a v e r a g e 
adul t size a n d t h e c o n s e q u e n c e s of l iv ing in the gravitat ional w o r l d 
o f large o r g a n i s m s , not t h e w o r l d o f sur face forces inhabi ted b y 
insects ( W e n t , 1968; G o u l d , 1 9 7 7 ) . O r the fact that w e a r e b o r n 
helpless ( m a n y animals a r e not) , that we m a t u r e slowly, that we 
m u s t s leep for a l a r g e p a r t o f the day , that we do not photosyn-
thesize, that we c a n digest b o t h m e a t a n d plants , that we a g e and 
d i e . T h e s e are all results o f o u r genet ic construct ion , a n d all are 
i m p o r t a n t inf luences u p o n h u m a n n a t u r e a n d society. 

T h e s e biological b o u n d a r i e s a r e so ev ident that they h a v e n e v e r 
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e n g e n d e r e d controversy . T h e content ious subjects a r e specific 
behaviors that distress us a n d that we s t r u g g l e with difficulty to 
c h a n g e (or enjoy a n d fear to a b a n d o n ) : a g g r e s s i o n , x e n o p h o b i a , 
male d o m i n a n c e , for e x a m p l e . Sociobiologists a r e not genet ic 
determinists in the old e u g e n i c a l sense of postulat ing single g e n e s 
f o r such c o m p l e x behaviors . A l l biologists k n o w that there i s no 
g e n e " f o r " a g g r e s s i o n , any m o r e than for y o u r lower-left w i s d o m 
tooth. We all r e c o g n i z e that genet ic inf luence can be s p r e a d dif
fusely a m o n g m a n y g e n e s a n d that g e n e s set limits to r a n g e s ; they 
d o n o t p r o v i d e b luepr ints f o r exact replicas. I n o n e sense, the 
d e b a t e b e t w e e n sociobiologists a n d their critics is an a r g u m e n t 
a b o u t the b r e a d t h o f r a n g e s . F o r sociobiologists, r a n g e s are n a r r o w 
e n o u g h to p r o g r a m a specific b e h a v i o r as the predictable result of 
possessing certain g e n e s . Critics a r g u e that the r a n g e s p e r m i t t e d 
by these genet ic factors are w i d e e n o u g h to i n c l u d e all behav iors 
that sociobiologists a tomize into distinct traits c o d e d by s e p a r a t e 
g e n e s . 

B u t in a n o t h e r sense, my d i s p u t e with h u m a n sociobiology is 
not j u s t a quantitat ive d e b a t e a b o u t the e x t e n t of r a n g e s . It will not 
be settled amicably at s o m e g o l d e n m i d p o i n t , with critics a d m i t t i n g 
m o r e constraint , sociobiologists m o r e s lop. A d v o c a t e s o f n a r r o w 
a n d b r o a d r a n g e s do n o t simply o c c u p y d i f f e r e n t posit ions on a 
s m o o t h c o n t i n u u m ; they h o l d two qualitatively d i f f e r e n t theor ies 
a b o u t the biological n a t u r e o f h u m a n b e h a v i o r . I f r a n g e s a r e nar
r o w , then g e n e s do c o d e f o r specific traits a n d natural selection can 
create a n d mainta in indiv idual items of b e h a v i o r separately . I f 
r a n g e s a r e characteristically b r o a d , then selection m a y set s o m e 
d e e p l y recessed g e n e r a t i n g rules; b u t specific behav iors a r e epi-
p h e n o m e n a of the rules , not objects o f D a r w i n i a n attention in their 
o w n r ight . 

I bel ieve that h u m a n sociobiologists h a v e m a d e a f u n d a m e n t a l 
mistake in categor ies . T h e y a r e seek ing the genet ic basis o f h u m a n 
behavior a t the w r o n g level. T h e y are s e a r c h i n g a m o n g the specific 
p r o d u c t s o f g e n e r a t i n g r u l e s — J o e ' s h o m o s e x u a l i t y , Martha ' s fear 
o f s t r a n g e r s — w h i l e the rules themselves a r e the genet ic d e e p struc
tures o f h u m a n b e h a v i o r . F o r e x a m p l e , E . O . Wi lson ( 1 9 7 8 , p . 99) 
writes: " A r e h u m a n be ings innately aggressive? T h i s is a favori te 
question of co l lege seminars a n d cocktail party conversat ions , a n d 
one that raises e m o t i o n in political i d e o l o g u e s of all stripes. T h e 
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a n s w e r to i t is y e s . " As e v i d e n c e , Wi lson cites the p r e v a l e n c e of 
w a r f a r e in history a n d t h e n discounts any c u r r e n t disincl ination to 
f ight: " T h e m o s t p e a c e a b l e tribes o f today w e r e o f ten the r a v a g e r s 
o f yesteryear a n d will p r o b a b l y aga in p r o d u c e soldiers a n d m u r 
d e r e r s in the f u t u r e . " B u t i f s o m e p e o p l e s are p e a c e a b l e n o w , then 
a g g r e s s i o n itself c a n n o t be c o d e d in o u r g e n e s , only the potent ia l 
f o r it. I f innate only m e a n s possible, or e v e n likely in certain envi
r o n m e n t s , then e v e r y t h i n g we do i s innate a n d the w o r d has no 
m e a n i n g . A g g r e s s i o n is o n e e x p r e s s i o n of a g e n e r a t i n g rule that 
anticipates p e a c e f u l n e s s i n o t h e r c o m m o n e n v i r o n m e n t s . T h e 
r a n g e of specific behav iors e n g e n d e r e d by the r u l e is impress ive 
a n d a f ine test imony to flexibility as the h a l l m a r k of h u m a n behav
ior . T h i s f lex ib i l i ty s h o u l d not be o b s c u r e d by the l inguistic e r r o r 
o f b r a n d i n g s o m e c o m m o n express ions o f the r u l e a s " i n n a t e " 
b e c a u s e we c a n predic t their o c c u r r e n c e in certain e n v i r o n m e n t s . 

Sociobiologists w o r k as i f Gal i leo h a d really m o u n t e d the L e a n 
i n g T o w e r ( a p p a r e n t l y he d i d not) , d r o p p e d a set o f d iverse objects 
o v e r the s ide, a n d s o u g h t a separate e x p l a n a t i o n f o r each behav
i o r — t h e p l u n g e of the c a n n o n b a l l as a result of s o m e t h i n g in the 
n a t u r e o f cannonbal lness ; the gent le descent o f the f e a t h e r as 
intrinsic to featherness . We k n o w , instead, that the wide r a n g e o f 
d i f f e r e n t fal l ing behaviors arises f r o m an interact ion b e t w e e n two 
physical r u l e s — g r a v i t y a n d fr ict ional resistance. T h i s interact ion 
can g e n e r a t e a t h o u s a n d d i f f e r e n t styles of descent . I f we focus on 
the objects a n d seek an e x p l a n a t i o n for the b e h a v i o r of e a c h in its 
o w n terms, w e a r e lost. T h e search a m o n g specific behav iors for 
the genet ic basis of h u m a n n a t u r e is an e x a m p l e of biological deter
minism. T h e quest for u n d e r l y i n g g e n e r a t i n g rules e x p r e s s e s a con
c e p t of biological potentiality. T h e quest ion is not biological n a t u r e 
vs. nonbiologica l n u r t u r e . D e t e r m i n i s m a n d potential ity are both 
biological t h e o r i e s — b u t they seek the genet ic basis of h u m a n n a t u r e 
at f u n d a m e n t a l l y d i f f e r e n t levels. 

P u r s u i n g the Gal i lean a n a l o g y , i f cannonbal l s act by c a n n o n 
ballness, feathers by featherness , then we can do little b e y o n d con
c o c t i n g a story f o r the adapt ive significance of each . We w o u l d 
n e v e r think o f d o i n g the g r e a t historical e x p e r i m e n t — e q u a l i z i n g 
the ef fect ive e n v i r o n m e n t by p lac ing both in a v a c u u m a n d observ
i n g an identical b e h a v i o r in descent . T h i s hypothet ica l e x a m p l e 
il lustrates the social r o l e of biological d e t e r m i n i s m . It is f u n d a m e n -
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tally a t h e o r y a b o u t limits. It takes c u r r e n t r a n g e s in m o d e r n envi
r o n m e n t s a s a n e x p r e s s i o n o f direct genet ic p r o g r a m i n g , r a t h e r 
t h a n a l imited display of m u c h b r o a d e r potent ia l . I f a f e a t h e r acts 
by f e a t h e r n e s s , we c a n n o t c h a n g e its b e h a v i o r whi le it r e m a i n s a 
feather . I f its b e h a v i o r is an e x p r e s s i o n of b r o a d rules d e d to spe
cific c i rcumstances , we antic ipate a w i d e r a n g e of behav iors in dif
f e r e n t e n v i r o n m e n t s . 

W h y s h o u l d h u m a n behavior ia l r a n g e s b e s o b r o a d , w h e n ana
tomical r a n g e s a r e genera l ly n a r r o w e r ? Is this claim f o r b e h a v i o r a l 
flexibility m e r e l y a social h o p e , or is it g o o d b io logy as well? T w o 
d i f f e r e n t a r g u m e n t s lead m e t o c o n c l u d e that w i d e b e h a v i o r a l 
r a n g e s s h o u l d arise as c o n s e q u e n c e s of the e v o l u t i o n a n d structural 
o r g a n i z a t i o n o f o u r brain . C o n s i d e r , f i r s t o f all, the p r o b a b l e a d a p 
tive reasons f o r e v o l v i n g such a large bra in . H u m a n u n i q u e n e s s lies 
in the flexibility of what o u r bra in can d o . W h a t is inte l l igence, i f 
not the ability to face p r o b l e m s in an u n p r o g r a m e d (or, as we o f ten 
say, creative) m a n n e r ? I f inte l l igence sets us a p a r t a m o n g o r g a 
nisms, then I think it p r o b a b l e that natural selection acted to m a x 
imize the f l e x i b i l i t y o f o u r b e h a v i o r . W h a t w o u l d b e m o r e a d a p t i v e 
f o r a l e a r n i n g and t h i n k i n g animal : g e n e s selected for a g g r e s s i o n , 
spite, a n d x e n o p h o b i a ; or selection for l e a r n i n g rules that c a n g e n 
e r a t e aggress ion in a p p r o p r i a t e c i rcumstances a n d p e a c e f u l n e s s in 
others? 

S e c o n d l y , w e m u s t b e wary o f g r a n t i n g too m u c h p o w e r t o nat
ura l selection by v i e w i n g all basic capacities of o u r brain as direct 
adaptat ions . I do not d o u b t that natural selection acted in b u i l d i n g 
o u r overs ized b r a i n s — a n d I am equal ly c o n f i d e n t that o u r brains 
b e c a m e l a r g e as an adaptat ion for definite roles (probably a c o m 
p l e x set o f interact ing funct ions) . B u t these assumptions d o not 
lead to the n o t i o n , o f ten uncritically e m b r a c e d by strict D a r w i n i a n s , 
that all m a j o r capacities of the b r a i n must arise as direct p r o d u c t s 
o f natural selection. O u r brains a r e e n o r m o u s l y c o m p l e x c o m 
p u t e r s . If I install a m u c h s impler c o m p u t e r to k e e p accounts in a 
factory , i t can also p e r f o r m m a n y o t h e r , m o r e c o m p l e x tasks u n r e 
lated to its a p p o i n t e d role . T h e s e addi t ional capacities a r e ineluct
able c o n s e q u e n c e s o f s tructural d e s i g n , not direct adaptat ions . O u r 
vastly m o r e c o m p l e x o r g a n i c c o m p u t e r s w e r e also built f o r reasons , 
b u t possess an a lmost terr i fy ing array of addit ional c a p a c i t i e s — 
i n c l u d i n g , I suspect , most o f w h a t m a k e s us h u m a n . O u r ancestors 



7*1 A juvenile and adult 
chimpanzee showing the greater 
resemblance of humans to the 
baby and illustrating the princi
ple of neoteny in human evolu
tion. 
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d i d n o t r e a d , write , o r w o n d e r w h y most stars d o not c h a n g e their 
r e l a d v e posit ions whi le f ive w a n d e r i n g points o f l ight a n d t w o 
l a r g e r disks m o v e t h r o u g h a path n o w cal led the zodiac. We n e e d 
not v iew B a c h as a h a p p y spinof f f r o m t h e va lue of music in 
c e m e n t i n g tribal c o h e s i o n , or S h a k e s p e a r e as a f o r t u n a t e conse
q u e n c e o f the role o f m y t h a n d epic narrat ive i n m a i n t a i n i n g h u n t 
i n g b a n d s . Most of the behaviora l "traits" that sociobiologists try to 
e x p l a i n m a y n e v e r h a v e b e e n subject to direct natura l selection at 
a l l — a n d m a y t h e r e f o r e exhibit a flexibility that features crucial to 
survival c a n n e v e r display. S h o u l d these c o m p l e x c o n s e q u e n c e s o f 
s tructural d e s i g n e v e n be called "traits"? Is this t e n d e n c y to a t o m i z e 
a b e h a v i o r a l r e p e r t o r y into a set of " t h i n g s " not a n o t h e r e x a m p l e 
of the same fallacy of reification that has p l a g u e d studies of intel
l igence t h r o u g h o u t o u r c e n t u r y ? 

Flexibility i s the h a l l m a r k o f h u m a n evo lut ion . I f h u m a n s 
e v o l v e d , as I be l ieve , by n e o t e n y (see C h a p t e r 4 a n d G o u l d , 1 9 7 7 , 
p p . 3 5 2 - 4 0 4 ) , t h e n we a r e , in a m o r e t h a n m e t a p h o r i c a l sense, per
m a n e n t c h i l d r e n . (In n e o t e n y , rates o f d e v e l o p m e n t slow d o w n a n d 
j u v e n i l e stages o f ancestors b e c o m e the a d u l t features o f 
descendants . ) M a n y central features o f o u r a n a t o m y link u s with 
fetal a n d j u v e n i l e stages o f pr imates : small face, vaul ted c r a n i u m 
a n d large b r a i n in relat ion to b o d y size, u n r o t a t e d b i g toe, f o r a m e n 
m a g n u m u n d e r the skull f o r correct or ientat ion o f the h e a d i n 
u p r i g h t p o s t u r e , p r i m a r y distr ibution o f hair o n h e a d , a r m p i t s , a n d 
p u b i c areas . I f o n e p ic ture is w o r t h a t h o u s a n d w o r d s , c o n s i d e r Fig. 
7 . 1 . In o t h e r m a m m a l s , e x p l o r a t i o n , play, a n d flexibility o f behav
ior are qualities o f j u v e n i l e s , only rarely o f adults . We retain not 
only the anatomica l s t a m p of c h i l d h o o d , b u t its m e n t a l flexibility as 
well . T h e idea that natural selection s h o u l d h a v e w o r k e d f o r flexi
bility in h u m a n e v o l u t i o n is not an ad h o c not ion b o r n in h o p e , b u t 
an impl icat ion of n e o t e n y as a f u n d a m e n t a l process in o u r evolu
tion. H u m a n s a r e l e a r n i n g animals . 

In T. H. White 's nove l The Once and Future King, a b a d g e r 
relates a parable a b o u t the or ig in of animals . G o d , he r e c o u n t s , 
c r e a t e d all animals as e m b r y o s a n d cal led each b e f o r e his t h r o n e , 
o f f e r i n g t h e m w h a t e v e r addit ions to their a n a t o m y they des i red . 
Al l o p t e d for special ized adul t f e a t u r e s — t h e lion for claws a n d 
s h a r p teeth, the d e e r for antlers a n d h o o f s . T h e h u m a n e m b r y o 
s t e p p e d f o r t h last a n d said: 
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"Please God, I think that you made me in the shape which I now have 
for reasons best known to Yourselves and that it would be rude to change. 
If I am to have my choice, I will stay as I am. I will not alter any of the 
parts which you gave me . . . . I will stay a defenceless embryo all my life, 
doing my best to make myself a few feeble implements out of the wood, 
iron, and the other materials which You have seen fit to put before me. 
. . ." "Well done," exclaimed the Creator in delighted tone. "Here, all you 
embryos, come here with your beaks and whatnots to look upon Our first 
Man. He is the only one who has guessed Our riddle. . . . As for you, Man. 
. . . You will look like an embryo till they bury you, but all the others will 
be embryos before your might. Eternally undeveloped, you will always 
remain potential in Our image, able to see some of Our sorrows and to 
feel some of Our joys. We are partly sorry for you, Man, but partly hope
ful. Run along then, and do your best." 



Epilogue 

IN 1927 O L I V E R WENDELL H O L M E S , J R . , d e l i v e r e d the S u p r e m e 

C o u r t ' s decis ion u p h o l d i n g the V i r g i n i a sterilization law in Buck v. 
Bell. C a r r i e B u c k , a y o u n g m o t h e r with a chi ld of a l legedly feeble 
m i n d , h a d scored a menta l a g e o f n i n e on the S t a n f o r d - B i n e t . C a r 
rie Buck 's m o t h e r , then fifty-two, h a d tested at menta l a g e seven. 
H o l m e s w r o t e , in o n e o f the most f a m o u s a n d chi l l ing statements 
o f o u r century : 

We have seen more than once that the public welfare may call upon the 
best citizens for their lives. It would be strange if it could not call upon 
those who already sap the strength of the state for these lesser sacrifices. 
. . . Three generations of imbeciles are enough. 

( T h e line is o f ten miscited as " t h r e e g e n e r a t i o n s of idiots. . . ." B u t 
H o l m e s k n e w the technical j a r g o n o f his t ime, a n d the B u c k s , 
t h o u g h not " n o r m a l " b y the S t a n f o r d - B i n e t , w e r e o n e g r a d e a b o v e 
idiots.) 

Buck v. Bell is a s ignpost of history, an e v e n t l inked with the 
distant past in my m i n d . T h e B a b e hit his sixty h o m e r s in 1 9 2 7 , 
a n d l e g e n d s a r e all the m o r e w o n d e r f u l because they seem so dis
tant. I was t h e r e f o r e s h o c k e d by an i tem in the Washington Post on 
23 F e b r u a r y 1 9 8 0 — f o r few things can be m o r e d isconcer t ing than 
a j u x t a p o s i t i o n of neatly o r d e r e d a n d s e p a r a t e d t e m p o r a l events . 
" O v e r 7,500 steril ized in V i r g i n i a , " the h e a d l i n e r e a d . T h e law that 
H o l m e s u p h e l d h a d b e e n i m p l e m e n t e d for forty-e ight years , f r o m 
1924 t o 1 9 7 2 . T h e o p e r a t i o n s h a d b e e n p e r f o r m e d i n menta l -
health facilities, pr imari ly u p o n white m e n a n d w o m e n c o n s i d e r e d 
f e e b l e - m i n d e d a n d a n t i s o c i a l — i n c l u d i n g " u n w e d m o t h e r s , prosti
tutes, petty cr iminals a n d c h i l d r e n with discipl inary p r o b l e m s . " 
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C a r r i e B u c k , then in h e r seventies, was still l iving n e a r C h a r 
lottesville. Several journal is ts a n d scientists visited C a r r i e B u c k a n d 
h e r sister, Dor is , d u r i n g the last years of their lives. B o t h w o m e n , 
t h o u g h lacking m u c h f o r m a l e d u c a t i o n , w e r e clearly able a n d intelli
gent . N o n e t h e l e s s , Doris B u c k h a d b e e n sterilized u n d e r the same 
law in 1928. S h e later m a r r i e d Matthew Figgins, a p l u m b e r . B u t 
Doris B u c k was n e v e r i n f o r m e d . " T h e y told m e , " she recal led, "that 
the o p e r a t i o n was for an a p p e n d i x a n d r u p t u r e . " So she a n d Mat
thew Figgins tr ied to c o n c e i v e a child. T h e y consul ted physicians at 
three hospitals t h r o u g h o u t h e r chi ld-bear ing years ; n o o n e recog
nized that h e r Fal lopian tubes had b e e n severed . Last year , Doris 
B u c k Figgins f ina l ly d i s c o v e r e d the cause o f h e r l i fe long sadness . 

O n e m i g h t i n v o k e an u n f e e l i n g calculus a n d say that Dor is 
Buck 's d i s a p p o i n t m e n t ranks as n o t h i n g c o m p a r e d with mill ions 
d e a d in wars to s u p p o r t the designs o f m a d m e n or the conceits o f 
rulers . B u t can o n e m e a s u r e the pain of a s ingle d r e a m unfulf i l led, 
the h o p e of a defenseless w o m a n snatched by publ ic p o w e r in the 
n a m e of an ideo logy a d v a n c e d to puri fy a race. M a y Doris B u c k ' s 
s imple a n d e l o q u e n t test imony stand for mill ions of deaths a n d dis
a p p o i n t m e n t s a n d h e l p us to r e m e m b e r that the Sabbath was m a d e 
for m a n , not m a n for the Sabbath: " I b r o k e d o w n and cr ied. My 
h u s b a n d a n d m e w a n t e d c h i l d r e n desperate ly . W e w e r e crazy a b o u t 
t h e m . I n e v e r k n e w what they 'd d o n e to m e . " 



Critique of The Bell Curve 

The Bell Curve 

The Bell Curve by R i c h a r d J. H e r r n s t e i n and C h a r l e s M u r r a y 
p r o v i d e s a s u p e r b a n d u n u s u a l o p p o r t u n i t y for insight into the 
m e a n i n g of e x p e r i m e n t as a m e t h o d in science. R e d u c t i o n of confus
i n g variables is the p r i m a r y d e s i d e r a t u m in all e x p e r i m e n t s . We 
b r i n g all the b u z z i n g a n d b l o o m i n g confus ion o f the e x t e r n a l w o r l d 
into o u r laborator ies a n d , h o l d i n g all else constant in o u r artificial 
simplicity, try to vary j u s t o n e potential factor at a t ime. O f t e n , 
h o w e v e r , we c a n n o t use such an e x p e r i m e n t a l m e t h o d , part icularly 
for most social p h e n o m e n a w h e n importat ion into the laboratory 
destroys the subject o f o u r i n v e s t i g a t i o n — a n d t h e n we can only 
y e a r n for s impl i fy ing g u i d e s in n a t u r e . I f the e x t e r n a l wor ld there
fore obliges a n d holds s o m e crucial factors constant for us, t h e n we 
can only o f f e r thanks for such a natural boost to u n d e r s t a n d i n g . 

W h e n a b o o k g a r n e r s as m u c h attention as The Bell Curve has 
rece ived, we wish to k n o w the causes. O n e m i g h t suspect content 
i t se l f—a startl ing n e w idea, or an old suspicion n o w verif ied by per
suasive d a t a — b u t the reason m i g h t well be social acceptability, or 
j u s t plain h y p e . The Bell Curve contains no new a r g u m e n t s a n d pres
ents no c o m p e l l i n g data to s u p p o r t its anachronist ic social Darwin
ism. I must t h e r e f o r e c o n c l u d e that its initial success in winning 
such attention must reflect the d e p r e s s i n g t e m p e r o f o u r t i m e — a 
historical m o m e n t of u n p r e c e d e n t e d u n g e n e r o s i t y , w h e n a m o o d 
for s lashing social p r o g r a m s can be so abetted by an a r g u m e n t that 
beneficiaries c a n n o t be a ided d u e to i n b o r n cognit ive limits ex
pressed as low IQ scores. 

The Bell Curve rests u p o n two distinctly d i f ferent but sequential 
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a r g u m e n t s , w h i c h t o g e t h e r e n c o m p a s s the classical c o r p u s o f biolog
ical d e t e r m i n i s m as a social phi losophy . T h e first claim ( C h a p t e r s 1 — 
12) rehashes the tenets of social D a r w i n i s m as or ig inal ly const i tuted. 
("Social D a r w i n i s m " has of ten b e e n used as a g e n e r a l term for any 
e v o l u t i o n a r y a r g u m e n t a b o u t the biological basis o f h u m a n dif fer
e n c e s , b u t the initial m e a n i n g r e f e r r e d to a specific theory of class 
stratification within industr ial societies, part icularly to the idea that 
a p e r m a n e n t l y p o o r u n d e r c l a s s consist ing of genetical ly infer ior 
p e o p l e h a d prec ipi tated d o w n into their inevitable fate.) 

T h i s social D a r w i n i a n hal f of The Bell Curve arises f r o m a para
d o x o f egal i tar ianism. S o l o n g a s p e o p l e r e m a i n o n top o f the social 
h e a p by acc ident of a noble n a m e or parenta l weal th , a n d so l o n g as 
m e m b e r s of despised castes c a n n o t rise w h a t e v e r their talents, social 
stratification will not reflect intel lectual meri t , a n d bri l l iance will be 
distr ibuted across all classes. B u t i f t rue equality of o p p o r t u n i t y can 
be at ta ined, then smart p e o p l e rise a n d the l o w e r classes rigidify by 
re ta in ing only the intellectually i n c o m p e t e n t . 

T h i s n i n e t e e n t h - c e n t u r y a r g u m e n t has attracted a variety of 
twent ie th-century c h a m p i o n s , i n c l u d i n g S t a n f o r d psychologist 
L e w i s M . T e r m a n , w h o i m p o r t e d Binet 's or ig inal test f r o m France , 
d e v e l o p e d the S t a n f o r d - B i n e t IQ test, a n d g a v e a heredi tar ian inter
pretat ion to the results (one that Binet h a d v igorous ly rejected in 
d e v e l o p i n g this style o f test); P r i m e Minister L e e K u a n Y e w of Sin
g a p o r e , w h o tried to institute a e u g e n i c s p r o g r a m of r e w a r d i n g well-
e d u c a t e d w o m e n for h i g h e r birthrates; a n d R i c h a r d H e r r n s t e i n , 
c o a u t h o r of The Bell Curve a n d a u t h o r of a 1 9 7 1 Atlantic Monthly 
article that p r e s e n t e d the same a r g u m e n t wi thout d o c u m e n t a t i o n . 
T h e g e n e r a l claim is ne i ther u n i n t e r e s t i n g n o r illogical, b u t does 
r e q u i r e the validity of f o u r shaky premises , all asserted (but hardly 
discussed or d e f e n d e d ) by H e r r n s t e i n a n d M u r r a y . Inte l l igence, in 
their f o r m u l a t i o n , must be depic table as a single n u m b e r , capable of 
r a n k i n g p e o p l e in l inear o r d e r , genetical ly based, a n d effectively 
i m m u t a b l e . I f any o f these premises a r e false, the ent ire a r g u m e n t 
col lapses. F o r e x a m p l e , i f all a r e t rue e x c e p t immutabi l i ty , then pro
g r a m s for ear ly intervent ion i n e d u c a t i o n m i g h t w o r k t o boost I Q 
p e r m a n e n t l y , j u s t as a pair of eyeglasses may correct a genet ic defect 
in vision. T h e central a r g u m e n t of The Bell Curve fails because most 
o f the premises a r e false. 

T h e second claim ( C h a p t e r s 1 3 - 2 2 ) , the l i g h t n i n g rod for most 
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c o m m e n t a r y , e x t e n d s the a r g u m e n t for innate cognit ive stratifica
tion by social class to a claim for inher i ted racial d i f ferences in I Q — 
small for A s i a n superior i ty o v e r C a u c a s i a n , but large for Caucas ians 
o v e r p e o p l e of A f r i c a n descent . T h i s a r g u m e n t is as o ld as the study 
o f race . T h e last generat ion 's discussion c e n t e r e d u p o n the sophisti
cated w o r k o f A r t h u r J e n s e n (far m o r e e laborate a n d var ied than 
a n y t h i n g p r e s e n t e d in The Bell Curve, a n d t h e r e f o r e still a better 
s o u r c e for g r a s p i n g the a r g u m e n t a n d its fallacies) a n d the c r a n k y 
advocacy o f Wil l iam Shockley . 

T h e centra l fallacy in us ing the substantial heritability of within-
g r o u p I Q ( a m o n g whites, for e x a m p l e ) a s a n e x p l a n a t i o n for aver
a g e d i f f e r e n c e s b e t w e e n g r o u p s (whites vs. blacks, for e x a m p l e ) is 
n o w well k n o w n a n d a c k n o w l e d g e d by all, i n c l u d i n g H e r r n s t e i n a n d 
M u r r a y , b u t d e s e r v e s a res tatement by e x a m p l e . T a k e a trait far 
m o r e heri table than a n y o n e has e v e r c la imed for I Q , but politically 
u n c o n t r o v e r s i a l — b o d y he ight . S u p p o s e that I m e a s u r e adult male 
h e i g h t in a p o o r I n d i a n vi l lage beset with pervasive nutri t ional d e p 
rivation. S u p p o s e the a v e r a g e h e i g h t of adul t males is 5 feet 6 inches, 
well be low the c u r r e n t A m e r i c a n m e a n of a b o u t 5 feet 9 inches. 
Heritabil ity within the vil lage will be h i g h — m e a n i n g that tall fathers 
(they may a v e r a g e 5 feet 8 inches) tend to have tall sons, while short 
fathers (5 feet 4 inches on average) tend to have short sons. B u t h i g h 
heritability within the vil lage d o e s not m e a n that better nutri t ion 
m i g h t not raise a v e r a g e h e i g h t to 5 feet 10 inches (above the A m e r i 
can m e a n ) in a few g e n e r a t i o n s . Similarly the w e l l - d o c u m e n t e d 15-
point a v e r a g e d i f f e r e n c e in IQ b e t w e e n blacks a n d whites in 
A m e r i c a , with substantial heritability of IQ in family lines within 
e a c h g r o u p , permits no conclus ion that truly equal o p p o r t u n i t y 
m i g h t not raise the black a v e r a g e to equal or surpass the white m e a n . 

Since H e r r n s t e i n a n d M u r r a y k n o w a n d a c k n o w l e d g e this cri
t ique, they m u s t construct an admit tedly c ircumstantial case for at
tr ibut ing most o f the black-white m e a n d i f f e r e n c e to i rrevocable 
g e n e t i c s — w h i l e p r o p e r l y stressing that the a v e r a g e d i f f e r e n c e 
doesn ' t h e l p at all in j u d g i n g any part icular person because so m a n y 
indiv idual blacks score above the white m e a n in I Q . Q u i t e a p a r t 
f r o m the rhetor ica l dubr ie ty of this o ld ploy in a s h o p w o r n g e n r e — 
" s o m e - o f - m y - b e s t - f r i e n d s - a r e - g r o u p - x " — H e r r n s t e i n a n d M u r r a y 
violate fairness by c o n v e r t i n g a c o m p l e x case that can only yield 
agnosticism into a biased br ie f for p e r m a n e n t a n d heritable di f fer-
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e n c e . T h e y i m p o s e this spin by t u r n i n g every straw on their side into 
an oak, while m e n t i o n i n g but d o w n p l a y i n g the s t r o n g circumstantial 
case for substantial malleability and little a v e r a g e genetic d i f f e r e n c e 
( impressive IQ gains for p o o r black c h i l d r e n a d o p t e d into aff luent 
a n d intellectual h o m e s ; a v e r a g e IQ increases in s o m e nations since 
W o r l d W a r II equal to the ent ire 15-point d i f f e r e n c e now separat ing 
blacks a n d whites in A m e r i c a ; fai lure to f ind any cognit ive di f fer
ences b e t w e e n two cohorts o f c h i l d r e n b o r n o u t o f w e d l o c k t o G e r 
m a n w o m e n , a n d raised in G e r m a n y as G e r m a n s , b u t f a t h e r e d by 
black a n d white A m e r i c a n soldiers). 

Dis turb ing as I find the a n a c h r o n i s m of The Bell Curve, I am even 
m o r e distressed by its pervasive d i s i n g e n u o u s n e s s . T h e a u t h o r s 
omit facts, misuse statistical m e t h o d s , a n d seem unwi l l ing to admit 
the c o n s e q u e n c e s o f their o w n w o r d s . 

Disingenuousness of content 

T h e ocean of publicity that has e n g u l f e d The Bell Curve has a 
basis in what M u r r a y a n d Herrnste in (New Republic, O c t o b e r 3 1 , 
1994) call " the f lashpoint of intel l igence as a public topic: the ques
tion of genet ic d i f f e r e n c e s b e t w e e n the races." A n d yet, since the 
d a y o f publ icat ion, M u r r a y has b e e n t e m p o r i z i n g a n d d e n y i n g that 
race is an i m p o r t a n t subject in the b o o k at all; instead, he b lames the 
press for unfa ir ly f a n n i n g these part icular f lames. He writes with 
H e r r n s t e i n (who d i e d j u s t a m o n t h b e f o r e publication) in the New 
Republic: " H e r e is w h a t we h o p e will be o u r contr ibut ion to the 
discussion. We put i t in italics; i f we could we w o u l d put i t in n e o n 
l ights: The answer doesn't much matter." 

Fair e n o u g h in the n a r r o w sense that any individual may be a 
rarely bril l iant m e m b e r o f a n average ly d u m b g r o u p (and t h e r e f o r e 
not subject to j u d g m e n t by the g r o u p m e a n ) , b u t M u r r a y cannot 
d e n y that The Bell Curve treats race as o n e of two major topics, with 
e a c h g iven a b o u t equal space; n o r can he p r e t e n d that strongly 
stated claims a b o u t g r o u p d i f ferences h a v e no political impact in a 
society obsessed with the m e a n i n g s a n d c o n s e q u e n c e s of ethnicity. 
T h e very first sentence of The Bell Curve's p r e f a c e a c k n o w l e d g e s 
equality o f t r e a t m e n t for the two subjects o f indiv idual a n d g r o u p 
d i f f e r e n c e s : " T h i s b o o k is a b o u t d i f ferences in intellectual capacity 
a m o n g p e o p l e a n d g r o u p s a n d what these d i f ferences m e a n for 
A m e r i c a ' s f u t u r e . " A n d M u r r a y and Herrnste in ' s New Republic arti-
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cle beg ins by ident i fy ing racial d i f f e r e n c e as the key subject of inter
est: " T h e pr ivate d i a l o g u e a b o u t race in A m e r i c a is far d i f ferent 
f r o m the public o n e . " 

Disingenuousness of argument 

The Bell Curve is a rhetorical masterpiece of scientism, a n d the 
part icular k ind o f anxiety a n d obfuscat ion that n u m b e r s i m p o s e 
u p o n n o n p r o f e s s i o n a l c o m m e n t a t o r s . T h e b o o k r u n s t o 845 p a g e s , 
i n c l u d i n g m o r e than 100 p a g e s o f a p p e n d i c e s f i l l e d with f i g u r e s . S o 
the text looks compl icated , a n d rev iewers shy away with a k n e e -
j e r k claim that, whi le they suspect fallacies of a r g u m e n t , they really 
c a n n o t j u d g e . So Mickey K a u s writes in the New Republic ( O c t o b e r 
3 1 ) : " A s a lay r e a d e r of The Bell Curve, I 'm unable to j u d g e fairly," 
as d o e s L e o n Wiesel t ier in the same issue: " M u r r a y , too , is h i d i n g 
the h a r d n e s s of his politics b e h i n d the h a r d n e s s of his science. A n d 
his science f o r all I k n o w is soft. . . . Or so I i m a g i n e . I am not a 
scientist. I k n o w n o t h i n g a b o u t psychometr ics . " Or Peter Passell in 
the New York Times ( O c t o b e r 27, 1994): " B u t this rev iewer is not a 
biologist, a n d will leave the a r g u m e n t to e x p e r t s . " 

In fact, The Bell Curve is ex traordinar i ly one-d imens ional . T h e 
b o o k m a k e s no a t t e m p t to survey the r a n g e o f available data , a n d 
pays astonishingly little attention to the rich a n d informat ive history 
of this content ious subject. ( O n e can only recall Santayana's d i c t u m , 
now a cl iche of intellectual l ife: " T h o s e w h o c a n n o t r e m e m b e r the 
past are c o n d e m n e d to r e p e a t it"). Vir tual ly all the analysis rests 
u p o n a single t e c h n i q u e appl ied to a single set of d a t a — a l l probably 
d o n e in o n e c o m p u t e r r u n . ( I do a g r e e that the a u t h o r s have used 
the most a p p r o p r i a t e t e c h n i q u e — m u l t i p l e r e g r e s s i o n — a n d the best 
source o f i n f o r m a t i o n — t h e Nat ional L o n g i t u d i n a l S u r v e y o f 
Y o u t h — t h o u g h I shall e x p o s e a c o r e fallacy in their p r o c e d u r e be
low. Still, c laims as b r o a d as those a d v a n c e d in The Bell Curve s imply 
cannot be a d e q u a t e l y d e f e n d e d — t h a t is, e i ther p r o p e r l y s u p p o r t e d 
or d e n i e d — b y such a restricted a p p r o a c h . ) 

T h e blatant e r r o r s a n d inadequac ies of The Bell Curve c o u l d be 
picked up by lay rev iewers i f only they w o u l d not let themselves be 
f r i g h t e n e d b y n u m b e r s — f o r H e r r n s t e i n a n d M u r r a y d o write 
clearly a n d their mistakes a r e b o t h patent a n d accessible. I w o u l d 
rank the fallacies in two categories: omissions a n d confus ions , a n d 
content. 
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1. Omissions and confusions: Whi le disc la iming on his o w n ability 
to j u d g e , Mickey K a u s (in the New Republic) d o e s correct ly identify 
" the f irst two c laims" that are absolutely essential "to m a k e the pessi
mistic 'ethnic d i f f e r e n c e ' a r g u m e n t w o r k " : "(1) that there is a single, 
g e n e r a l m e a s u r e of m e n t a l ability; (2) that the IQ tests that p u r p o r t 
to m e a s u r e this ability . . . aren ' t cultural ly biased." 

N o t h i n g in The Bell Curve a n g e r e d me m o r e than the authors ' 
fa i lure to supply any justif ication for their central c laim, the sine qua 
non, of their ent ire a r g u m e n t : the reality of IQ as a n u m b e r that 
m e a s u r e s a real p r o p e r t y in the h e a d , the ce lebrated " g e n e r a l fac
t o r " of intel l igence ( k n o w n as g) f irst identif ied by C h a r l e s S p e a r m a n 
in 1904. M u r r a y a n d H e r r n s t e i n simply proc la im that the issue has 
b e e n d e c i d e d , as in this passage f r o m their New Republic article: 
" A m o n g the e x p e r t s , i t is by now b e y o n d m u c h technical dispute 
that there is such a t h i n g as a g e n e r a l factor of cognit ive ability on 
w h i c h h u m a n beings d i f fer a n d that this genera l factor is m e a s u r e d 
reasonably well by a variety of s tandardized tests, best of all by IQ 
tests d e s i g n e d for that p u r p o s e . " 

S u c h a s tatement represents e x t r a o r d i n a r y obfuscat ion, 
a c h i e v e d by de f in ing " e x p e r t " as "that g r o u p of psychometr ic ians 
w o r k i n g in the tradit ion of g a n d its avatar I Q . " T h e a u t h o r s e v e n 
a d m i t (pp. 14—19) that three major schools of p sy c h om e t r i c inter
pretat ion n o w c o n t e n d , a n d that only o n e supports their view of g 
a n d I Q — t h e classicists as c h a m p i o n e d in The Bell Curve ("intelli
g e n c e as a s t ructure") , the revisionists ("intell igence as in format ion 
process ing") , a n d the radicals ("the theory of mult iple intelli
gences") . 

T h i s vital issue c a n n o t be d e c i d e d , or e v e n u n d e r s t o o d without 
discussing the key a n d only rat ionale that g has mainta ined since 
S p e a r m a n invented the c o n c e p t in 1 9 0 4 — f a c t o r analysis. T h e fact 
that H e r r n s t e i n a n d M u r r a y barely m e n t i o n the factor analytic ar
g u m e n t (the subject receives f leeting attention in two p a r a g r a p h s ) 
p r o v i d e s a central indic tment a n d illustration of the vacuousness in 
The Bell Curve. H o w can a u t h o r s base an e i g h t - h u n d r e d - p a g e b o o k 
on a claim for the reality of IQ as m e a s u r i n g a g e n u i n e , a n d largely 
genet ic , g e n e r a l cognit ive a b i l i t y — a n d then hardly m e n t i o n , either 
p r o or c o n , the theoretical basis for their certainty? V a r i o u s cliches 
l ike "Hamlet w i thout the Prince of D e n m a r k " c o m e immediate ly to 
m i n d . 
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A d m i t t e d l y , factor analysis is a difficult a n d mathematica l sub
j e c t , b u t it can be e x p l a i n e d to lay readers with a geometr ica l f o r m u 
lation d e v e l o p e d by L. L. T h u r s t o n e in the 1930s a n d used by me in 
C h a p t e r 7 of The Mismeasure of Man. A few p a r a g r a p h s cannot suf
f ice for a d e q u a t e e x p l a n a t i o n , so, a l t h o u g h I o f fer some sketchy 
hints below, r e a d e r s s h o u l d not quest ion their o w n IQ 's i f the topic 
still seems a r c a n e . 

In brief, a person 's p e r f o r m a n c e s on var ious mental tests tend 
to be positively c o r r e l a t e d — t h a t is, i f y o u do well on o n e kind of test, 
y o u tend to do well on the others . T h i s result is scarcely surpr is ing , 
a n d is subject to e i ther pure ly genet ic (the innate t h i n g in the h e a d 
that boosts all scores) or pure ly e n v i r o n m e n t a l interpretat ion ( g o o d 
b o o k s a n d g o o d c h i l d h o o d nutri t ion to e n h a n c e all p e r f o r m a n c e s ) . 
T h e r e f o r e , the positive correlat ions say n o t h i n g in themselves 
a b o u t causes. 

C h a r l e s S p e a r m a n used factor analysis to identify a single a x i s — 
which he cal led g—that best identifies the c o m m o n factor b e h i n d 
positive correlat ions a m o n g the tests. B u t T h u r s t o n e later s h o w e d 
that g could be m a d e to d i s a p p e a r by simply rotat ing the factor axes 
to d i f f e r e n t posit ions. In o n e rotat ion, T h u r s t o n e placed the axes 
near the most widely separated of attributes a m o n g the tes ts—thus 
g iv ing rise to the t h e o r y of mult ip le intel l igences (verbal, mathemat i 
cal, spatial, etc., with no o v e r a r c h i n g g). T h i s theory (the "radica l" 
view in H e r r n s t e i n a n d M u r r a y ' s classification) has b e e n s u p p o r t e d 
by m a n y p r o m i n e n t psychometr ic ians , i n c l u d i n g J. P. G u i l f o r d in 
the 1950s, a n d most p r o m i n e n t l y today by H o w a r d G a r d n e r . In this 
perspect ive , g c a n n o t h a v e i n h e r e n t reality, for g e m e r g e s in o n e 
f o r m o f mathemat ica l representat ion for correlat ions a m o n g tests, 
and d i s a p p e a r s (or at least great ly attenuates) in o t h e r forms that 
are entirely equiva lent in a m o u n t s of i n f o r m a t i o n e x p l a i n e d . In any 
case, o n e can't g r a s p the issue at all wi thout a clear exposi t ion of 
factor a n a l y s i s — a n d The Bell Curve cops o u t complete ly on this cen
tral c o n c e p t . 

On Kaus 's second t h e m e of "cultural bias," The Bell Curve's p r e 
sentation m a t c h e s A r t h u r Jensen 's , a n d that o f o t h e r heredi tar ians , 
in c o n f u s i n g a technical (and p r o p e r ) m e a n i n g of bias (I call it " S -
bias" for "statistical") with the entirely d i f f e r e n t v e r n a c u l a r c o n c e p t 
(I call it "V-bias") that agitates p o p u l a r debate . Al l these a u t h o r s 
swear up a n d d o w n (and I a g r e e with t h e m complete ly) that the tests 
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a r e not b i a s e d — i n the statistician's def init ion. L a c k of S-bias m e a n s 
that the same score, w h e n a c h i e v e d by m e m b e r s o f d i f f e r e n t g r o u p s , 
predicts the same c o n s e q u e n c e — t h a t is, a black person a n d a white 
p e r s o n with an identical IQ score of 100 will have the same probabi l
ities for d o i n g a n y t h i n g that IQ is s u p p o s e d to predict . (I should 
h o p e that mental tests aren' t S-biased, for the test ing profess ion isn't 
w o r t h very m u c h i f pract i t ioners can't e l iminate such an obvious 
s o u r c e o f unfa irness b y careful choice a n d f r a m i n g o f questions.) 

B u t V-bias , the s o u r c e o f public c o n c e r n , e m b o d i e s an entirely 
d i f ferent issue that, u n f o r t u n a t e l y , uses the same w o r d . T h e public 
wants to k n o w w h e t h e r blacks a v e r a g e 85 a n d whites 100 because 
society treats blacks u n f a i r l y — t h a t is, w h e t h e r lower black scores 
r e c o r d biases in this social sense. A n d this crucial quest ion (to which 
we do not k n o w the answer) c a n n o t be a d d r e s s e d by a d e m o n s t r a t i o n 
that S-bias doesn ' t exist (the only issue treated, h o w e v e r correct ly, 
by The Bell Curve). 

2. Content: As stated a b o v e , virtually all the data in The Bell Curve 
d e r i v e f r o m o n e a n a l y s i s — a plott ing, by a t e c h n i q u e cal led mult iple 
regress ion, of the social behaviors that agitate us, such as cr ime, 
u n e m p l o y m e n t , a n d births o u t o f w e d l o c k (treated as d e p e n d e n t 
variables), against both IQ a n d parental soc ioeconomic status 
(treated a s i n d e p e n d e n t variables). T h e authors f i r s t h o l d I Q con
stant a n d c o n s i d e r the re lat ionship of social behaviors to parental 
soc ioeconomic status. T h e y then hold soc ioeconomic status constant 
a n d c o n s i d e r the re lat ionship of the same social behav iors to I Q . In 
g e n e r a l , they f ind a h i g h e r corre lat ion with IQ than with socioeco
n o m i c status; for e x a m p l e , p e o p l e with low IQ a r e m o r e likely to 
d r o p o u t o f h i g h school than p e o p l e whose parents have low socio
e c o n o m i c status. 

B u t such analyses must e n g a g e two i s s u e s — f o r m and strength of 
the relat ionship)—and H e r r n s t e i n a n d M u r r a y only discuss the issue 
that seems to s u p p o r t their v iewpoint , whi le virtually i g n o r i n g (and 
in o n e key passage a lmost willfully a n d p u r p o s e l y h iding) the other 
factor that counts so p r o f o u n d l y against t h e m . T h e i r n u m e r o u s 
g r a p h s only p r e s e n t the form of the r e l a t i o n s h i p s — t h a t is, they draw 
the regress ion c u r v e s o f their variables against IQ a n d parental so
c i o e c o n o m i c status. B u t , in violation of all statistical n o r m s that I've 
e v e r l e a r n e d , they plot only the regress ion c u r v e a n d do not show the 
scatter o f variat ion a r o u n d the c u r v e , so their g r a p h s show nothing 
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a b o u t the strength of the r e l a t i o n s h i p — t h a t is, the a m o u n t of varia
tion in social factors e x p l a i n e d by IQ a n d soc ioeconomic status. 

N o w w h y w o u l d H e r r n s t e i n a n d M u r r a y focus o n the f o r m a n d 
i g n o r e the s t rength? A l m o s t all o f their re lat ionships are very 
w e a k — t h a t is, very little of the variat ion in social factors can be 
e x p l a i n e d b y e i ther I Q o r soc ioeconomic status (even t h o u g h the 
f o r m of this small a m o u n t tends to lie in their f a v o r e d direct ion) . In 
short , IQ is not a major factor in d e t e r m i n i n g variation in nearly all 
the social factors they s t u d y — a n d their v a u n t e d conclusions t h e r e b y 
col lapse, or b e c o m e so strongly a t tenuated that their pessimism a n d 
conservat ive social a g e n d a gain no significant s u p p o r t . 

H e r r n s t e i n a n d M u r r a y actually admit as m u c h in o n e crucial 
passage o n p a g e 1 1 7 , b u t then they h i d e the pattern. T h e y write: "I t 
a lmost always expla ins less than 20 p e r c e n t of the var iance , to use 
the statistician's t e r m , usually less than 10 p e r c e n t a n d of ten less 
than 5 p e r c e n t . W h a t this m e a n s in Engl ish is that y o u cannot predict 
what a g iven p e r s o n will do f r o m his IQ score. . . . On the o t h e r 
h a n d , despi te the low association at the indiv idual level, large di f fer
ences in social b e h a v i o r separate g r o u p s of p e o p l e w h e n the g r o u p s 
d i f fer intel lectually on the a v e r a g e . " Despite this disclaimer, their 
r e m a r k a b l e n e x t sentence m a k e s a s t r o n g causal claim: " W e will 
a r g u e that inte l l igence itself, not j u s t its corre lat ion with socioeco
n o m i c status, is responsible for these g r o u p d i f f e r e n c e s . " B u t a few 
p e r c e n t of statistical d e t e r m i n a t i o n is not equiva lent to causal expla
nation (and corre lat ion does not imply cause in any case, e v e n w h e n 
correlat ions a r e s t r o n g — a s in the p o w e r f u l , perfect , positive corre
lation b e t w e e n my a d v a n c i n g a g e a n d the rise of the national debt) . 
M o r e o v e r , their case is e v e n worse for their key genet ic c l a i m s — f o r 
they cite heritabilities of a b o u t 60 p e r c e n t for I Q , so y o u must nearly 
halve the few p e r c e n t e x p l a i n e d i f y o u w a n t to isolate the s trength 
of genet ic d e t e r m i n a t i o n by their o w n criteria! 

My c h a r g e of d i s i n g e n u o u s n e s s receives its s trongest af f irmation 
in a sentence t u c k e d away on the f i rst p a g e of A p p e n d i x 4, p a g e 
5 9 3 , w h e r e the a u t h o r s state: " I n the text, we do not r e f e r to the 
usual m e a s u r e of g o o d n e s s of fit for mult iple regress ions, R 2 , but 
they are p r e s e n t e d h e r e for the cross-sectional analysis." N o w why 
w o u l d they e x c l u d e f r o m the text, a n d re legate to an a p p e n d i x that 
very few p e o p l e will read or e v e n consult , a n u m b e r that, by their 
o w n admiss ion, is " the usual m e a s u r e of g o o d n e s s of f i t ." I can only 
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c o n c l u d e that they d i d not choose to admit in the m a i n text the 
e x t r e m e w e a k n e s s o f their v a u n t e d relat ionships. 

H e r r n s t e i n a n d M u r r a y ' s corre lat ion coefficients are general ly 
low e n o u g h by themselves to inspire lack of conf idence . (Corre lat ion 
coeff icients m e a s u r e the s trength of l inear relat ionships between 
variables; positive values r u n f r o m o.o f o r no re lat ionship to 1.0 for 
per fec t l inear relat ionship.) A l t h o u g h low f igures a r e not atypical in 
the social sciences f o r large surveys involv ing m a n y variables, most 
o f H e r r n s t e i n a n d M u r r a y ' s correlat ions are very w e a k — o f t e n in 
the 0.2 to 0.4 r a n g e . N o w , 0.4 may s o u n d respectably s trong, b u t — 
a n d n o w we c o m e to the key p o i n t — R 2 i s the square of the correla
tion coefficient, a n d the square of a n u m b e r b e t w e e n o a n d 1 is less 
than the n u m b e r itself, so a 0.4 corre lat ion yields an r-squared of 
only o . 16. In A p p e n d i x 4, t h e n , we discover that the vast majority of 
m e a s u r e s for R 2 , e x c l u d e d f r o m the main b o d y o f the text, have 
values less than o . 1. T h e s e very low values of R 2 e x p o s e the true 
weakness , in any m e a n i n g f u l v e r n a c u l a r sense, of nearly all the rela
t ionships that f o r m the hear t of The Bell Curve. 

Disingenuousness of program 

Like so m a n y conservat ive i d e o l o g u e s w h o rail against a largely 
b o g u s o g r e o f suf focat ing political correctness , H e r r n s t e i n and 
M u r r a y claim that they only seek a h e a r i n g for u n p o p u l a r views so 
that t ruth will out . A n d h e r e , for o n c e , I a g r e e entirely. As a card-
c a r r y i n g First A m e n d m e n t (near) absolutist, I a p p l a u d the publica
tion of u n p o p u l a r views that s o m e p e o p l e cons ider d a n g e r o u s . I am 
d e l i g h t e d that The Bell Curve was w r i t t e n — s o that its e r r o r s could be 
e x p o s e d , for H e r r n s t e i n a n d M u r r a y are r ight in p o i n t i n g out the 
d i f f e r e n c e b e t w e e n public a n d private a g e n d a s on race, a n d we must 
s t ruggle to m a k e an impact u p o n the private a g e n d a s as well . 

B u t The Bell Curve can scarcely be called an a c a d e m i c treatise in 
social t h e o r y a n d p o p u l a t i o n genetics . T h e b o o k is a manifesto of 
conservat ive ideo logy , a n d its sorry a n d biased t r e a t m e n t of data 
r e c o r d s the p r i m a r y p u r p o s e — a d v o c a c y above all. T h e text evokes 
the d r e a r y a n d scary d r u m b e a t of c laims associated with conserva
tive think t a n k s — r e d u c t i o n or e l iminat ion o f w e l f a r e , e n d i n g o f 
af f irmative action in schools a n d w o r k p l a c e s , cessation of H e a d Start 
a n d o t h e r f o r m s o f p r e s c h o o l e d u c a t i o n , cut t ing o f p r o g r a m s for 
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slowest learners a n d appl icat ion of f u n d s to the gifted (Lord k n o w s 
I w o u l d love to see m o r e attention paid to talented s tudents , b u t not 
at this cruel a n d cynical price) . 

T h e p e n u l t i m a t e c h a p t e r presents an apocalypt ic vision of a soci
ety with a g r o w i n g underc lass p e r m a n e n t l y m i r e d in the inevitable 
sloth of their low IQ 's . T h e y will take o v e r o u r city centers , k e e p 
h a v i n g i l legit imate babies (for m a n y are too stupid to practice birth 
control) , c o m m i t m o r e cr imes , a n d ult imately r e q u i r e a k ind of cus
todial state, m o r e to k e e p t h e m in check (and out o f o u r h i g h IQ 
n e i g h b o r h o o d s ) than with any h o p e for an amel iorat ion that low IQ 
makes impossible in any case. H e r r n s t e i n a n d M u r r a y actually write 
(p. 526): " I n short , by custodial state, we h a v e in m i n d a h igh-tech 
and m o r e lavish vers ion of the I n d i a n reservat ion for s o m e substan
tial minori ty of the nation's p o p u l a t i o n , while the rest of A m e r i c a 
tries to go a b o u t its business." 

T h e f inal c h a p t e r then tries to suggest an al ternative, but I have 
never read a n y t h i n g so feeble, so unl ikely , so almost grotesquely 
inadequate . T h e y y e a r n romantical ly for the " g o o d old d a y s " o f 
towns and n e i g h b o r h o o d s w h e r e all p e o p l e could be g iven tasks of 
value and sel f-esteem c o u l d be f o u n d for all steps in the IQ hierar
chy (so Forrest G u m p m i g h t collect the c lothing for the c h u r c h 
raffle, while M r . M u r r a y a n d the o t h e r b r i g h t folks do the p l a n n i n g 
and k e e p the accounts . H a v e they f o r g o t t e n a b o u t the town J e w a n d 
the dwel lers on the o t h e r side of the tracks in m a n y of these idyllic 
villages?). I do bel ieve in this c o n c e p t of n e i g h b o r h o o d , a n d I will 
f ight for its r e t u r n . I g r e w up in such a place within that mosaic 
known as Q u e e n s , N e w Y o r k City, but can a n y o n e seriously f ind 
solutions (rather than i m p o r t a n t palliatives) to o u r social ills there in? 

H o w e v e r , i f H e r r n s t e i n a n d M u r r a y are w r o n g a b o u t I Q a s a n 
immutable t h i n g in the h e a d , with h u m a n s g r a d e d in a single scale of 
general capacity, l e a v i n g large n u m b e r s o f custodial i n c o m p e t e n t s 
at the bot tom, then the m o d e l that g e n e r a t e s their g l o o m y vision 
collapses, a n d the w o n d e r f u l var iousness o f h u m a n abilities, p r o p 
erly n u r t u r e d , r e e m e r g e s . We must f ight the doctr ine of The Bell 
Curve both b e c a u s e it is w r o n g a n d because it will, if act ivated, cut 
off all possibility of p r o p e r n u r t u r a n c e for e v e r y o n e ' s intel l igence. 
O f course we c a n n o t all be rocket scientists or brain s u r g e o n s (to use 
l h e two c u r r e n t s lang s y n e c d o c h e s for smartest o f the smart) , b u t 
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those w h o can't m i g h t be rock musicians or professional athletes 
(and gain far m o r e social prest ige a n d salary t h e r e b y ) — w h i l e others 
will i n d e e d serve by s t a n d i n g a n d wait ing. 

I c losed C h a p t e r 7 in The Mismeasure of Man on the unreal i ty of g 
a n d the fallacy of r e g a r d i n g intel l igence as a single innate thing-
in-the-head (rather than a r o u g h v e r n a c u l a r t e r m for a w o n d r o u s 
p a n o p l y of largely i n d e p e n d e n t abilities) with a m a r v e l o u s quote 
f r o m J o h n Stuart Mill , well w o r t h r e p e a t i n g to d e b u n k this ge ne r a 
tion's recyc l ing of biological d e t e r m i n i s m for the genetics of intelli
g e n c e : 

T h e tendency has always been strong to believe that whatever received a 
name must be an entity or being, having an independent existence of its 
own. And if no real entity answering to the name could be found, men did 
not for that reason suppose that none existed, but imagined that it was 
something particularly abstruse and mysterious. 

H o w strange that we w o u l d let a single false n u m b e r divide us, 
w h e n evolut ion has uni ted all p e o p l e in the recency of o u r c o m m o n 
a n c e s t r y — t h u s u n d e r g i r d i n g with a shared h u m a n i t y that infinite 
variety w h i c h c u s t o m can n e v e r stale. E pluribus unum. 
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Ghosts of Bell Curves Past 

I don ' t k n o w w h e t h e r or not most white m e n can j u m p ( t h o u g h 
I can attest, t h r o u g h l o n g observat ion, that L a r r y B i r d c a n n o t — b u t , 
oh, L o r d , c o u l d he play basketball) . A n d I don ' t m u c h care , t h o u g h 
I s u p p o s e that the subject bears s o m e interest a n d m a r g i n a l legiti
macy in an a l ternate f r a m i n g that avoids such biologically m e a n i n g 
less categories as white a n d black. Y e t I can n e v e r give a speech on 
the subject o f h u m a n diversity wi thout attract ing s o m e variant o f 
this inquiry in the s u b s e q u e n t quest ion p e r i o d . I h e a r the "sports 
version," I s u p p o s e , as an acceptable s u r r o g a t e for what really t rou
bles p e o p l e of g o o d will (and bad, t h o u g h for o t h e r reasons). 

T h e old days o f o v e r t racism d i d not e n g e n d e r such squea-
mishness. W h e n the g r a n d f a t h e r o f m o d e r n academic racism, J o 
seph-Arthur , c o m t e de G o b i n e a u ( 1 8 1 6 — 1 8 8 2 ) , asked a similar 
question a b o u t the n a t u r e o f s u p p o s e d l y i n b o r n a n d u n c h a n g e a b l e 
differences a m o n g racial g r o u p s , he laid i t r ight on the line. T h e 
title of the c o n c l u d i n g c h a p t e r to V o l u m e 1 of his most influential 
work, Essai sur I'inegalite des races humains (Essay on the Inequality of 
Human Races), r e a d s : " M o r a l a n d Intel lectual Characterist ics of the 
T h r e e G r e a t Var ie t ies . " O u r c o n c e r n s h a v e always c e n t e r e d u p o n 
smarts and d e c e n c y , not j u m p i n g h e i g h t a n d susceptibility to card io
vascular arrest. 

A n d G o b i n e a u left no d o u b t a b o u t his posit ion: 

tie idea of an innate and permanent difference in the moral and mental 
endowments of the various groups of the human species, is one of the most 
ancient, as well as universally adopted, opinions. With few exceptions, and 
these mostly in our own times, it has formed the basis of almost all political 
theories, and has been the fundamental maxim of government of every 
nation, great or small. T h e prejudices of country have no other cause; each 
nation believes in its own superiority over its neighbors, and very often 

1 terent parts of the same nation regard each other with contempt. 

o j . Gobineau was u n d o u b t e d l y the most influential academic racist 
0 the nineteenth century . His writ ings strongly af fected such intel-

u a l s as W a g n e r a n d Nietzsche a n d inspired a social m o v e m e n t 
W n a s Gobinism. L a r g e l y t h r o u g h his impact o n the Engl ish 
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zealot H o u s t o n Stewart C h a m b e r l a i n , G o b i n e a u ' s ideas served as a 
f o u n d a t i o n f o r the racial theor ies e s p o u s e d by A d o l f Hit ler. Gobi
n e a u , an aristocratic royalist by b a c k g r o u n d , interspersed writ ing 
with a successful d ip lomat ic c a r e e r for the F r e n c h g o v e r n m e n t . He 
a u t h o r e d severa l novels a n d w o r k s of historical nonfict ion (a history 
o f the Persian p e o p l e a n d o f the E u r o p e a n Renaissance, for e x a m 
ple), but b e c a m e most f a m o u s for his f o u r - v o l u m e w o r k on racial 
inequality, p u b l i s h e d b e t w e e n 1853 a n d 1855. 

G o b i n e a u ' s basic posit ion can be easily s u m m a r i z e d : the fate of 
civilizations is large ly d e t e r m i n e d by racial composi t ion , with decl ine 
a n d fall usual ly attr ibutable to di lut ion of p u r e stocks by inter
b r e e d i n g . ( G o b i n e a u f e a r e d that the c o n t e m p o r a r y w e a k e n i n g o f 
France , large ly to G e r m a n a d v a n t a g e , c o u l d be " traced to the great 
variety o f i n c o n g r u o u s ethnical e lements c o m p o s i n g the popula
t ion," as his t rans la tor w r o t e in i n t r o d u c i n g the f irst A m e r i c a n edi
tion o f 1856) . T h e white races (especially the d o m i n a n t A r y a n 
s u b g r o u p s ) m i g h t r e m a i n i n c o m m a n d , G o b i n e a u h o p e d , but only 
i f they c o u l d be k e p t relatively free f r o m miscegenat ion with intel
lectually a n d m o r a l l y in fer ior stocks of yel lows a n d blacks (Gobineau 
used these c r u d e terms of co lor for his three major g r o u p s ) . 

No o n e w o u l d d o u b t the political p o t e n c y o f such ideas, and no 
o n e w o u l d c r e d i t any claim that G o b i n e a u w r o t e only in the interest 
o f abstract t r u t h , with no a g e n d a of advocacy in m i n d . Nonetheless, 
i t does no h a r m to point o u t that the A m e r i c a n translation, pub
lished in P h i l a d e l p h i a in 1856, as D r e d Scott's case c a m e before the 
S u p r e m e C o u r t near the br ink o f o u r Civil W a r , surely touched a 
n e r v e in p a r l o u s t i m e s — f o r G o b i n e a u ' s distinctive not ion of racial 
purity , a n d t h e d a n g e r o f i n t e r m i x i n g , surely struck h o m e in our 
nat ion of m a x i m a l racial diversity a n d pervasive inequality, with 
e n s l a v e m e n t o f blacks a n d dec imat ion o f Indians . J . C. Nott o f Mo
bile, A m e r i c a ' s most active p o p u l a r i z e r of a n t h r o p o l o g y in the racist 
m o d e , w r o t e a l o n g a p p e n d i x to the translation (his textbook Types of 
Mankind, w r i t t e n with G. R. G l i d d o n in 1854, was the contemporary 
A m e r i c a n b e s t seller in the field). Lest a n y o n e miss the point of 
local r e l e v a n c e for this E u r o p e a n treatise, the translator wrote m 
his p r e f a c e : 

T h e aim [of studying racial differences] is certainly a noble one, and it s 

pursuit cannot be otherwise than instructive to the statesman and histo 
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and no less so to the general reader. In this country, it is particularly inter
esting and important, for not only is our immense territory the abode of the 
three best defined varieties of the human species—the white, the negro, 
and the Indian—to which the extensive immigration of the Chinese on our 
Pacific coast is rapidly adding a fourth, but the fusion of diverse nationalities 
is nowhere more rapid and complete. 

Y e t G o b i n e a u n e e d e d e v i d e n c e for his claims. (My prev ious q u o 
tation f r o m G o b i n e a u only asserts that most p e o p l e bel ieve in innate 
inequality, a n d d o e s not present any e v i d e n c e that this c o m m o n 
impression is correct .) T h e r e f o r e , in the last c h a p t e r of his w o r k , 
G o b i n e a u out l ines an a p p r o a c h to s e c u r i n g the necessary data for 
his racism. He begins by tel l ing us how we should not f r a m e the 
a r g u m e n t . We should not , he claims, point to the p o o r accompl ish
ments of individuals b e l o n g i n g to " infer ior races ," for such a strat
egy will backf ire as egal i tarians search for rare e x e m p l a r s of h i g h 
achievement within genera l ly b e n i g h t e d g r o u p s . G o b i n e a u begins 
his f inal c h a p t e r by wr i t ing (the quotat ion is long, a n d chil l ing, b u t 
well worth the space for its r e m i n d e r a b o u t "certaint ies" of a not so 
distant past): 

In the preceding pages, I have endeavored to show that . . . the various 
branches of the human family are distinguished by permanent and ineradi
cable differences, both mentally and physically. They are unequal in intel
lectual capacity, in personal beauty, and in physical strength. . . . In coming 
to this conclusion, I have totally eschewed the method which is, unfortu
nately for the cause of science, too often resorted to by the ethnologists, and 
which, to say the least of it, is simply ridiculous. The discussion has not 
rested upon the moral and intellectual worth of isolated individuals. 

I shall not even wait for the vindicators of the absolute equality of all 
races to adduce to me such and such a passage in some missionary's or 
navigator's journal, wherefrom it appears that some Yolof has become a 
skillful carpenter, that some Hottentot has made an excellent domestic, that 
some Caffre plays well on the violin, or that some Bambarra has made very 
respectable progress in arithmetic. 

I am prepared to admit—and to admit without proof—anything of that 
sort, however remarkable, that may be related of the most degraded sav-
* 8 e s - • . . Nay, I go farther than my opponents , and am not in the least 
^ s P ° s e d to doubt that, among the chiefs of the rude negroes of Africa, 

re could be found a considerable number of active and vigorous minds, 
our 3 1'^ s u r P a s s ' n S i n fertility of ideas and mental resources the average of 

Peasantry, and even of some of our middle classes. 
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(Pervasity of pre judice d o e s reside in the unconsc ious details. N o t e 
h o w G o b i n e a u , wr i t ing in his " g e n e r o u s " m o d e , still c a n n o t imagine , 
for an A f r i c a n ru ler , any h i g h e r intellectual status than the E u r o 
p e a n peasantry o r p e r h a p s the lower reaches o f the b o u r g e o i s i e — 
but n e v e r , h e a v e n f o r f e n d , e v e n the worst o f the u p p e r classes!) 

H o w , then, shall racial status be a f f i rmed i f a r g u m e n t s about 
individuals have no validity? G o b i n e a u states that we must f ind a 
m e a s u r e , p r e f e r a b l y i m b u e d with the prest ige o f mathemat ics , for 
a v e r a g e p r o p e r t i e s o f g r o u p s : 

Once for all, such arguments [about individuals] seem to me unworthy of 
real science. . . . Let us leave such puerilities, and compare, not the individu
als, but the masses. . . . This difficult and delicate task cannot be accom
plished until the relative position of the whole mass of each race shall have 
been nicely, and, so to say, mathematically defined. 

I was, I confess , p r o m p t e d to r e r e a d G o b i n e a u by the current 
b r o u h a h a o v e r The Bell Curve by C h a r l e s M u r r a y a n d my late col
l e a g u e R i c h a r d H e r r n s t e i n — f o r I r e c o g n i z e d that they use exactly 
the same structure o f a r g u m e n t a b o u t individuals a n d groups , 
t h o u g h for quite a d i f f e r e n t p u r p o s e , a n d the disparity within the 
similarity struck me as eer ie . H e r r n s t e i n a n d M u r r a y also claim that 
a v e r a g e d i f f e r e n c e s in intel l igence between racial g r o u p s are real 
a n d salient (also largely innate and effectively i m m u t a b l e ) , and they 
also insist that such g r o u p disparit ies carry no implicat ion for the 
j u d g m e n t of individuals . In this way, they h o p e to avoid a charge of 
racism a n d secure a j u d g m e n t as u p h o l d e r s of h u m a n r i g h t s — f o r 
no black indiv idual , in their view, should be d e v a l u e d because his 
g r o u p is innately less intel l igent than whites; after all, this particular 
individual may be a rarely brilliant m e m b e r of his averagely d u m b 
race. (I must say that I r e g a r d such an a r g u m e n t as e i ther disingenu
ous or n a i v e — a n d I can't view Mr. M u r r a y as n a i v e — g i v e n the reali
ties of racial att i tudes in A m e r i c a vs. o u r ideal ized h o p e for 
j u d g m e n t of all individuals on their personal achievements and at
tributes a lone, a n d not by their g r o u p m e m b e r s h i p . ) 

G o b i n e a u wished t o separate individual and g r o u p j u d g m e n t 
because he d idn ' t w a n t the "reality" of g r o u p di f ferences to be 
b l u r r e d by the uncharacter ist ic p e r f o r m a n c e o f rare individuals. 
H e r r n s t e i n a n d M u r r a y m a k e the distinction in a very d i f f e r e n t 

political c l imate; they e m p h a s i z e the reality of individual achieve 
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merit (rather than its a n n o y i n g confus ion) in o r d e r to avoid (fairly 
e n o u g h ) the c h a r g e o f racism while mainta in ing s o m e t h i n g quite 
close to G o b i n e a u ' s d i f f e r e n c e s in intel l igence and the unl ike l ihood 
of their erasure . (Please u n d e r s t a n d that I am not t ry ing to besmirch 
H e r r n s t e i n a n d M u r r a y by name-ca l l ing f r o m the past. I am not 
a t t e m p t i n g to establish my indirect l inkage to the T h i r d R e i c h — 
and ne i ther can we b l a m e G o b i n e a u for Hitler 's e x t r e m e usages via 
C h a m b e r l a i n . B u t I am fascinated that s tructures of ideas can be so 
similar across the centur ies , whi le th inkers of basically c o n s o n a n t 
mind e m p h a s i z e d i f f e r e n t parts of an entity in the cl imates of vary
ing times.) 

G o b i n e a u , s e e k i n g a mathemat ica l basis for g r o u p d i f f e r e n c e s 
in intel l igence a n d moral i ty , was stuck with the c r u d e and direct 
measures o f n i n e t e e n t h - c e n t u r y racist s c i e n c e — m a i n l y shapes a n d 
sizes of skulls a n d o t h e r b o d y parts (for no s u p p o s e d l y "d irect" as
sessment by menta l test ing h a d yet b e e n d e v e l o p e d ) . For e x a m p l e , 

ob ineau located black destiny in e x t e r n a l a n a t o m y : 

he dark races are the lowest on the scale. T h e shape of the pelvis has 
character of animalism, which is imprinted on the individuals of that 

ace ere their birth, and seems to portend their destiny. . . . T h e negro's 
-arrow and receding forehead seems to mark him as inferior in reasoning 

parity. 

M o r e o v e r , in a m a n n e r so characteristic of this pseudosc ience , 
Gobineau m a n a g e s to spin every observat ion in the l ight of his pre
conception a b o u t black inferiority. E v e n ostensibly favorable traits 
are r e d e p l o y e d in the service of racist interpretat ion. On the sup
posed stoicism of blacks in the face of pain, for e x a m p l e , G o b i n e a u 
cites the test imony of a doctor : " T h e y bear surgical o p e r a t i o n s m u c h 
better than white p e o p l e , a n d what w o u l d be the cause of i n s u p p o r t 
able pain to a white m a n , a n e g r o w o u l d almost d i s r e g a r d . I h a v e 
amputated the legs o f m a n y n e g r o e s , w h o have held the u p p e r part 
of the l imb themselves . " A n y white m a n w o u l d be praised for brav
ery, c o u r a g e , a n d nobility, but G o b i n e a u attributes this s u p p o s e d 
toleration of pain by blacks to "a m o r a l c o w a r d i c e which readily 
S e e k s re fuge in d e a t h , or in a sort of m o n s t r o u s impassivity." 

A s m e a s u r e m e n t o f bodies f o r m e d the c r u d e a n d only m a r g i n -
y successful (even in their o w n terms) devices of scientific racism 

l n t n e n ineteenth c e n t u r y , s o has the m o r e sophist icated t e c h n o l o g y 
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of mental t e s t i n g — m e a s u r i n g the subtle inside, as i t w e r e , ra ther 
than the indirect o u t s i d e — s e t the basis for most a r g u m e n t s about 
h u m a n inequal i ty in the twentieth century . (As I expla in in m u c h 
g r e a t e r detail in the m a i n text, I am not o p p o s e d to all forms of 
menta l test ing a n d I certainly do not view the enterpr ise as inher
ently racist or d e v o t e d to a r g u i n g for i m m u t a b l e h u m a n dif fer
e n c e s — f o r exactly the oppos i te intention has o f ten b e e n p r o m o t e d 
in us ing tests to m e a s u r e the i m p r o v e m e n t that g o o d educat ion 
can supply.) 

H o w e v e r , o n e part icular p h i l o s o p h y o f menta l testing d o e s un-
d e r g i r d most a r g u m e n t s a b o u t intellectual d i f ferences a m o n g hu
m a n g r o u p s m a d e i n o u r century . M o r e o v e r , this p h i l o s o p h y does 
e m e r g e directly f r o m the c r u d e r techniques for m e a s u r i n g bodies 
that de f ined the subject in the n i n e t e e n t h century . In this sense, we 
may trace continuity f r o m G o b i n e a u to the m o d e r n heredi tar ian 
theory of I Q . I t h o u g h t that this phi losophy h a d r e c e d e d f r o m in
f luence as a j o i n t result of we l l -exposed fallacies in the g e n e r a l a r g u 
m e n t a n d fai lure o f data to val idate the essential premises . B u t 
H e r r n s t e i n a n d M u r r a y have revived this phi losophy in its full and 
or ig inal f o r m in The Bell Curve—and we must t h e r e f o r e r e t u r n to 
the historical sources of fallacy. 

T h e " G o b i n i s t " vers ion o f mental t e s t i n g — u s i n g the enterprise 
to a r g u e for innate a n d ineradicable d i f ferences in g e n e r a l intelli
g e n c e a m o n g h u m a n g r o u p s — r e l i e s u p o n f o u r sequential and in
terrelated premises ; each must be t rue individual ly (and all the 
l inkages must h o l d as well), or else the ent ire edifice col lapses: 

1 . T h e w o n d e r f u l l y mult i far ious a n d mult id imensional set of 
h u m a n attributes that we call " inte l l igence" in the v e r n a c u l a r must 
all rest u p o n a s ingle, o v e r a r c h i n g (or u n d e r g i r d i n g ) factor of gen
eral intellectual capacity, usually called g, or the g e n e r a l factor of 
intel l igence (see my crit ique of this not ion a n d its mathematica l basis 
in C h a p t e r 7 of the main text). 

2. T h e g e n e r a l " a m o u n t " o f intel l igence in each person must be 
m e a s u r a b l e as a single n u m b e r (usually called " I Q " ) ; a l inear rank
ing of p e o p l e by IQ must t h e r e f o r e establish a h ierarchy of di f feren
tial intel l igence; a n d , finally (for the social factor in the a r g u m e n t ) , 
people 's a c h i e v e m e n t s in life, a n d their social ranks in hierarchies of 
w o r t h a n d weal th , must be strongly corre lated with their IQ scores. 
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3. T h i s s ingle n u m b e r must m e a s u r e an inborn quality o f genet ic 
const i tut ion, h ighly heri table across g e n e r a t i o n s . 

4. A person 's IQ score must be stable a n d p e r m a n e n t — s u b j e c t 
to little c h a n g e (but only m i n o r a n d t e m p o r a r y t inkering) by any 
p r o g r a m o f social a n d e d u c a t i o n a l intervent ion. 

In o t h e r w o r d s , to character ize each of the f o u r a r g u m e n t s in a 
w o r d or two, h u m a n intel l igence must be abstractable (as a single 
n u m b e r ) , r a n k a b l e , h ighly heri table , a n d effectively i m m u t a b l e . I f 
any of these a s s u m p t i o n s fails, the ent ire a r g u m e n t a n d associated 
political a g e n d a go belly u p . F o r e x a m p l e , i f only the f o u r t h p r e m i s e 
of immutabi l i ty is false, then social p r o g r a m s of intense educat ional 
r e m e d i a t i o n may well boost , substantially a n d p e r m a n e n t l y , an in
nate a n d h ighly her i table d i s a d v a n t a g e in I Q — j u s t as I may p u r 
chase a pair of eyeglasses to correct an entirely i n b o r n a n d fully 
heritable d e f e c t o f vision. ( T h e false equat ion of "her i table" with 
" p e r m a n e n t " or " u n c h a n g e a b l e " has l o n g acted as a cardinal mis
concept ion in this debate .) 

I cannot , in this essay, present a full cr i t ique of The Bell Curve 
(see the p r e v i o u s essay for m o r e details). I only wish to trace s o m e 
historical roots a n d to e x p o s e a s t u n n i n g irony. The Bell Curve's a r g u 
ment a b o u t a v e r a g e inte l l igence a m o n g racial g r o u p s i s no d i f f e r e n t 
f rom a n d n o m o r e s u p p o r t a b l e than G o b i n e a u ' s f o u n d i n g vers ion. 
T h e major addi t ion is a c h a n g e in m e t h o d o l o g y a n d s o p h i s t i c a t i o n — 
from m e a s u r i n g bodies to m e a s u r i n g the content of heads in intelli
gence testing. B u t the I Q vers ion relies u p o n assumptions (the f o u r 
statements above) as u n s u p p o r t a b l e as those u n d e r p i n n i n g the old 
hierarchies of skull sizes p r o p o s e d by n ineteenth-century partici
pants. In this l ight, we can ga in great insight by revisiting the philos
ophy and intent o f the m a n w h o f i r s t i n v e n t e d the m o d e r n style o f 
mental test ing d u r i n g the f i r s t d e c a d e o f o u r c e n t u r y — t h e F r e n c h 
psychologist A l f r e d B i n e t (who later b e c a m e the e p o n y m of the test 
when S t a n f o r d professor Lewis M . T e r m a n i m p o r t e d the a p p a r a t u s 
to A m e r i c a , d e v e l o p e d a local vers ion, a n d cal led it the Stanford-
Binet IQ test). 

I shall show that Binet 's intent ions sharply contradicted the inna-
tist version, for he be l ieved strongly in educat ional r e m e d i a t i o n a n d 
explicitly rejected any heredi tar ian r e a d i n g of his results. Ironical ly, 
the heredi tar ian theory o f I Q (the imposit ion o f Binet 's a p p a r a t u s 
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u p o n G o b i n e a u ' s a r g u m e n t ) arose in A m e r i c a , land of liberty a n d 
jus t ice for all (but d u r i n g o u r most j ingoist ic p e r i o d d u r i n g and 
f o l l o w i n g W o r l d W a r I). T h e e x p o s u r e o f Binet 's or iginal intent 
d o e s not p r o v e him r ight or the heredi tar ians w r o n g (after all, a 
d o c t r i n e of or ig inal intent w o r k s e v e n less well in science than in 
constitutional law!). R a t h e r , B inet is r ight because his a r g u m e n t s 
c o n t i n u e to have validity, a n d the distort ion of his wise a n d h u m a n e 
e f f o r t must rank as o n e o f the g r e a t t ragedies o f twent ieth-century 
science. 

In 1904, Binet was c o m m i s s i o n e d by the minister of public e d u 
cation in F r a n c e to devise a way of ident i fy ing c h i l d r e n in p r i m a r y 
school w h o s e difficulties in n o r m a l c lassrooms suggested s o m e n e e d 
for special e d u c a t i o n . (In F r e n c h public schools, classes t e n d e d to be 
qui te large a n d c u r r i c u l a inflexible; teachers h a d little t ime to d e v o t e 
to indiv idual s tudents with part icular needs.) B i n e t d e c i d e d on a 
p u r e l y practical a p p r o a c h . He devised a test based u p o n a h o d g e 
p o d g e o f d iverse tasks re lated to e v e r y d a y p r o b l e m s of life (counting 
coins, for e x a m p l e ) a n d s u p p o s e d l y involv ing basic processes o f rea
s o n i n g (logic, o r d e r i n g , correct ion) ra ther than explicit ly learned 
skills like r e a d i n g . By m i x i n g t o g e t h e r e n o u g h tests of d i f ferent 
attr ibutes, B inet h o p e d to abstract a child's g e n e r a l potential with 
a single score. B i n e t e m p h a s i z e d the r o u g h - a n d - r e a d y , empir ical 
n a t u r e of his test with a d i c t u m : "It matters very little what the tests 
are so l o n g as they a r e n u m e r o u s . " 

B inet explicit ly d e n i e d that his tes t—later cal led an intel l igence 
quot ient (or I Q ) w h e n the G e r m a n psychologist W. Stern scored 
the results by d i v i d i n g " m e n t a l a g e " (as ascertained on the test) by 
c h r o n o l o g i c a l a g e — c o u l d be m e a s u r i n g an internal biological p r o p 
erty w o r t h y of the n a m e " g e n e r a l intel l igence." First o f all, Binet 
be l ieved that the c o m p l e x a n d mult i far ious p r o p e r t y called intelli
g e n c e c o u l d not, in pr inciple , be c a p t u r e d by a single n u m b e r capa
ble of r a n k i n g c h i l d r e n in a l inear h ierarchy. He wrote in 1905: 

T h e scale, properly speaking, does not permit the measure of the intelli
gence because intellectual qualities are not superposable, and therefore 
cannot be measured as linear surfaces are measured. 

M o r e o v e r , B i n e t f e a r e d that i f teachers read the IQ n u m b e r as 
an inflexible i n b o r n quality, ra ther than (as he i n t e n d e d ) a guide for 
ident i fy ing students in n e e d of h e l p , they w o u l d use the scores as 
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a cynical e x c u s e f o r e x p u n g i n g , ra ther than a id ing, t r o u b l e s o m e 
students . B i n e t w r o t e o f such teachers : " T h e y seem to reason in the 
fo l lowing way: ' H e r e is an exce l lent o p p o r t u n i t y for get t ing rid of 
all the c h i l d r e n w h o trouble us, ' a n d wi thout the t r u e critical spirit, 
they d e s i g n a t e all w h o a r e u n r u l y , or dis interested in the school . " 
B i n e t also f e a r e d the p o w e r f u l bias that has since b e e n labeled "self-
fulfi l l ing p r o p h e c y " or the P y g m a l i o n effect: i f teachers are told that 
a s t u d e n t is inherent ly u n e d u c a b l e based on mis interpretat ion of 
low IQ scores, they will treat the s tudent as unable , thereby e n c o u r 
a g i n g p o o r p e r f o r m a n c e b y their i n a d e q u a t e n u r t u r e , ra ther than 
the student 's i n h e r e n t n a t u r e . I n v o k i n g the case t h e n r a c k i n g 
France , B i n e t w r o t e : 

It is really too easy to discover signs of backwardness in an individual when 
one is forewarned. This would be to operate as the graphologists did who, 
when Dreyfus was believed to be guilty, discovered in his handwriting signs 
of a traitor or a spy. 

Binet felt that this test c o u l d best be used to identify mild f o r m s 
of re tardat ion or l e a r n i n g disability. Y e t e v e n for such specific a n d 
serious difficulties, B i n e t f irmly rejected the idea that his test c o u l d 
identify causes of e d u c a t i o n a l p r o b l e m s , part icularly their potential 
basis in biological inher i tance . He only wished to identify c h i l d r e n 
with special n e e d s , so that h e l p c o u l d be p r o v i d e d : 

Our purpose is to be able to measure the intellectual capacity of a child who 
is brought to us in order to know whether he is normal or retarded. . . . 
We shall neglect his etiology, and we shall make no attempt to distinguish 
between acquired and congenital [retardation]. . . . We do not attempt to 
establish or prepare a prognosis, and we leave unanswered the question 
of whether this retardation is curable, or even improvable. We shall limit 
ourselves to ascertaining the truth in regard to his present mental state. 

Binet a v o i d e d a n y claim a b o u t i n b o r n biological limits because 
he k n e w that an innatist interpretat ion (which the test scores d idn ' t 
warrant in any case) w o u l d perverse ly destroy his a im of h e l p i n g 
chi ldren with e d u c a t i o n a l p r o b l e m s . B inet u p b r a i d e d teachers w h o 
used an assessment of i r r e m e d i a b l e stupidity to avoid the special 
effort that difficult s tudents r e q u i r e : " T h e y have nei ther s y m p a t h y 
n o r respect f o r [these s tudents] , a n d their i n t e m p e r a t e l a n g u a g e 
leads t h e m to say such things in their p r e s e n c e as ' T h i s is a child w h o 
will never a m o u n t to a n y t h i n g . . . he i s not intel l igent at all. ' H o w 
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of ten have I h e a r d these i m p r u d e n t w o r d s . " In an e l o q u e n t passage, 
B i n e t then v e n t e d his a n g e r against teachers w h o claim that a stu
d e n t can " n e v e r " succeed as a result of infer ior b io logy: 

Never! What a momentous word. Some recent thinkers seem to have given 
their moral support to these deplorable verdicts by affirming that an indi
vidual's intelligence is a fixed quantity, a quantity that cannot be increased. 
We must protest and react against this brutal pessimism; we must try to 
demonstrate that it is founded upon nothing. 

Finally, B inet took p leasure in the successes of teachers w h o 
d i d use his tests to identify s tudents a n d p r o v i d e n e e d e d help . He 
d e f e n d e d r e m e d i a l p r o g r a m s a n d insisted that gains so r e c o r d e d 
must be r e a d as g e n u i n e increases in intel l igence: 

It is in this practical sense, the only one accessible to us, that we say that the 
intelligence of these children has been increased. We have increased what 
constitutes the intelligence of a pupil: the capacity to learn and to assimi
late instruction. 

H o w tragic a n d how ironic! I f IQ tests h a d b e e n consistently 
used as Binet i n t e n d e d , their results w o u l d have b e e n entirely be
neficent (in this sense, as I stated, I do not o p p o s e mental testing on 
pr inciple , b u t only certain versions a n d phi losophies) . B u t the very 
innatist a n d antimeliorist spin that Binet h a d foreseen a n d decr ied 
did b e c o m e the d o m i n a n t interpretat ion, a n d Binet 's intentions 
w e r e o v e r t u r n e d a n d inverted . A n d this r e v e r s a l — t h e establish
m e n t o f the h e r e d i t a r i a n theory o f I Q — o c c u r r e d in A m e r i c a , not in 
elitist E u r o p e . T h e major i m p o r t e r s o f Binet 's m e t h o d p r o m o t e d 
the b iodeterminis t vers ion that Binet h a d o p p o s e d — a n d the results 
c o n t i n u e to r i n g falsely in o u r t ime as The Bell Curve. 

C o n s i d e r the two l e a d i n g initial p r o m o t e r s of Binet 's scale in 
A m e r i c a . Psychologist H. H. G o d d a r d , w h o translated Binet 's arti
cles into Engl ish a n d agitated for the g e n e r a l use of his test, adopted 
both the hard- l ine heredi tar ian view a n d the a r g u m e n t for intelli
g e n c e as a single entity: 

Stated in its boldest form, our thesis is that the chief determiner of human 
conduct is a unitary mental process which we call intelligence: that this 
process is conditioned by a nervous mechanism which is inborn: that the 
degree of efficiency to be attained by that nervous mechanism and the 
consequent grade of intellectual or mental level for each individual is deter-
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mined by the kind of chromosomes that come together with the union of 
the germ cells: that it is but little affected by any later influences except such 
serious accidents as may destroy part of the mechanism. 

Lewis M . T e r m a n , w h o codif ied I Q for A m e r i c a a s the Stanford-
Binet test, h e l d the same o p i n i o n , f irst on intel l igence as a unitary 
quantity: "Is intel lectual ability a b a n k account , on which we can 
d r a w for any des i red p u r p o s e , or is i t ra ther a b u n d l e of separate 
drafts , each d r a w n for a specific p u r p o s e a n d inconvert ib le?" T e r 
man o p t e d f o r the g e n e r a l b a n k account . He also stated his heredi t 
arian convict ion: " T h e study has s t r e n g t h e n e d m y impress ion o f 
the relatively g r e a t e r i m p o r t a n c e of e n d o w m e n t o v e r t ra ining as a 
d e t e r m i n a n t o f an individual 's intellectual r a n k a m o n g his fe l lows." 

B u t Binet h a d s u p p l i e d all the r ight a r g u m e n t s in o p p o s i t i o n — 
and his w o r d s , e v e n today, can serve as a p r i m e r for the scientifically 
accurate a n d ethically pr inc ip led refutat ion o f H e r r n s t e i n a n d M u r 
ray's Bell Curve, the l iving legacy of A m e r i c a ' s distinctive contr ibu
tion to menta l testing: the heredi tar ian interpretat ion. Inte l l igence, 
Binet told us, c a n n o t be abstracted as a single n u m b e r . IQ is a he lp
ful device for ident i fy ing c h i l d r e n in n e e d of aid, not a dictate of 
inevitable biology. S u c h aid can be ef fect ive, for the h u m a n m i n d is, 
above all, f lexible. We are not all equal in e n d o w m e n t , and we do 
not enter the w o r l d as blank slates, b u t most deficiencies can be 
mediated to a cons iderable d e g r e e , a n d the pal l ing effect of biologi
cal determinism def ines its greatest t r a g e d y — f o r i f we give up (be
cause we accept the doctr ine of i m m u t a b l e i n b o r n limits), b u t could 
have h e l p e d , then we have c o m m i t t e d the most gr ievous e r r o r o f 
chaining the h u m a n spirit. 

W h y must we fol low the fallacious a n d d i c h o t o m o u s m o d e l o f 
pitting a s u p p o s e d l y fixed a n d i n b o r n bio logy against the flexibility 
of t r a i n i n g — o r n a t u r e vs. n u r t u r e in the mell i f luous pa i r ing of 
words that so fixes this false opposi t ion in the public m i n d ? Bio logy 
•s not inevitable destiny; e d u c a t i o n is not an assault u p o n biological 
limits. Rather , o u r extensive capacity f o r educat ional i m p r o v e m e n t 
records a genetic u n i q u e n e s s v o u c h s a f e d only to h u m a n s a m o n g an
imals. 

I was both h e a r t e n e d a n d distressed by a recent r e p o r t in News
week (October 24, 1994) on a B r o n x h i g h school c o m m i t t e d to h i g h 
e x P e c t a t i o n s for d i s a d v a n t a g e d students . Newsweek reports : 
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These 300 black and Latino students provide the basis for a strong retort to 
"The Bell Curve." Richard Herrnstein and Charles Murray argue that IQ 
is largely genetic and that low IQ means scant success in society. Therefore, 
they contend, neither effective schools nor a healthier environment can do 
much to alter a person's destiny. Yet, at Hostos, reading scores nearly dou
bled over two years. T h e dropout rate is low, and attendance is high. About 
70 percent of the class of 1989 graduated on time, double the city's average. 

W o n d e r f u l news , a n d a f ine boost to Binet 's or ig inal intentions. 
B u t I must object to the headl ine for this r e p o r t : " I n Def iance of 
D a r w i n , " a n d to the initial s tatement: " T o d a y , at 149th Street a n d 
the G r a n d C o n c o u r s e , a publ ic h i g h school for at-risk c h i l d r e n defies 
D a r w i n on a daily basis." 

W h y is D a r w i n the e n e m y a n d i m p e d i m e n t ? P e r h a p s Newsweek 
only i n t e n d e d the m e t a p h o r i c a l m e a n i n g of Darwinism (also a seri
o u s misconcept ion) as s t ruggle in a t o u g h wor ld , with most combat
ants w e e d e d out . B u t I think that the Newsweek editors used 
" D a r w i n " as a stand-in for a b l i n k e r e d view of " b i o l o g y " — i n tell ing 
us that this school re futes the idea of f ixed genetic limits. B io logy is 
not the e n e m y of h u m a n flexibility, b u t the source a n d potent iator 
(while genet ic d e t e r m i n i s m represents a false theory of biology) . 
D a r w i n i s m is not a s tatement a b o u t f ixed d i f ferences , but the central 
theory for a d i s c i p l i n e — e v o l u t i o n a r y b i o l o g y — t h a t has d iscovered 
the sources o f h u m a n unity i n minimal genet ic distances a m o n g o u r 
races a n d i n the geolog ica l yesterday o f o u r c o m m o n or ig in . 



Three Centuries' Perspectives 
on Race and Racism 

Age-Old Fallacies of Thinking and Stinking 
W e s h u d d e r a t the t h o u g h t o f r e p e a t i n g the initial sins o f o u r 

species. T h u s , Hamlet ' s uncle bewails his act of fratricide by recall
ing Cain 's s laying o f A b e l : 

O! my offense is rank, it smells to heaven; 
It hath the primal eldest curse upon't; 
A brother's murder! 

S u c h m e t a p h o r s o f u n s a v o r y o d o r are especially p o w e r f u l be
cause o u r sense of smell lies so d e e p in o u r evo lut ionary construc
tion, yet r e m a i n s ( p e r h a p s for this reason) so u n d e r v a l u e d a n d of ten 
u n m e n t i o n e d in o u r cul ture . A later seventeenth-century Engl ish 
writer r e c o g n i z e d this potency a n d part icularly w a r n e d his r e a d e r s 
against us ing o l factory m e t a p h o r s because c o m m o n p e o p l e will take 
them literally: 

Metaphorical expression did often proceed into a literal construction; but 
was fraudulent. . . . How dangerous it is in sensible things to use metaphori
cal expressions unto the people, and what absurd conceits they will swallow 
in their literals. 

T h i s quotat ion c o m e s f r o m a c h a p t e r in the 1646 w o r k of Sir 
T h o m a s B r o w n e : Pseudodoxia Epidemical or, Enquiries into Very Many 
Received Tenents [sic], and Commonly Presumed Truths. B r o w n e , a physi
cian f r o m N o r w i c h , is better k n o w n for his w o n d e r f u l a n d still 
widely read w o r k of 1642, the part autobiographica l , part phi lo-
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sophical , a n d part whimsical Religio Medici, or "Re l ig ion of a Doc
tor." T h e Pseudodoxia Epidemica (his Lat inized title for a p le thora 
of false truths) is the g r a n d d a d d y of a most h o n o r a b l e g e n r e still 
v igorously p u r s u e d — e x p o s e s o f c o m m o n e r r o r s a n d p o p u l a r igno
rance, part icularly the false beliefs most likely to cause social h a r m . 

I cited B r o w n e ' s s tatement f r o m the o n e c h a p t e r ( a m o n g m o r e 
than a h u n d r e d ) s u r e to send s h u d d e r s d o w n the spine of m o d e r n 
r e a d e r s — h i s d e b u n k i n g o f the c o m m o n bel ief "that Jews stink." 
B r o w n e , a l t h o u g h almost maximal ly phi lo-Semitic by the standards 
of his century , was not f ree of all prejudicial feel ings against Jews. 
H e attr ibuted the or ig in o f the c a n a r d a b o u t Jewish m a l o d o r — 
h e n c e , my earl ier q u o t a t i o n — t o a falsely literal r e a d i n g of a meta
p h o r legit imately a p p l i e d (or so he t h o u g h t ) to the de sc e nda nt s of 
p e o p l e w h o h a d a d v o c a t e d the cruci f ix ion o f Jesus. B r o w n e wrote: 
" N o w the g r o u n d that b e g a t or p r o p a g a t e d this assertion, m i g h t be 
the distasteful averseness o f the Christ ian f r o m the Jew, u p o n the 
villainy of that fact, which m a d e t h e m a b o m i n a b l e and stink in the 
nostrils o f all m e n . " ( M o d e r n apostles of political correctness should 
p o n d e r the noninclus iveness of B r o w n e ' s "all m e n " in this context.) 

As a rat ionale f o r d e b u n k i n g a c o m p e n d i u m of c o m m o n errors , 
B r o w n e correct ly notes that false beliefs arise f r o m incorrect theo
ries a b o u t n a t u r e a n d t h e r e f o r e serve as active i m p e d i m e n t s to 
k n o w l e d g e , not j u s t a s l a u g h a b l e signs o f primitivity: " T o purchase 
a clear a n d w a r r a n t a b l e b o d y of t ruth, we must f o r g e t a n d part with 
m u c h we k n o w . " M o r e o v e r , B r o w n e notes, t ruth is h a r d to ascertain 
a n d i g n o r a n c e is far m o r e c o m m o n than accuracy. W r i t i n g in the 
m i d - s e v e n t e e n t h c e n t u r y , B r o w n e uses " A m e r i c a " as a m e t a p h o r 
for d o m a i n s of u n c h a r t e d i g n o r a n c e , a n d he bewails o u r fai lure to 
use g o o d tools of r e a s o n as g u i d e s t h r o u g h this terra incognita: " W e 
find no o p e n tract. . . in this labyrinth; but are oft-times fain to 
w a n d e r i n the A m e r i c a a n d untrave l led parts o f t ruth ." 

T h e Pseudodoxia Epidemica, B r o w n e ' s p e r e g r i n a t i o n t h r o u g h the 
m a z e o f h u m a n i g n o r a n c e , contains 1 1 3 c h a p t e r s g a t h e r e d into 
seven b o o k s on such g e n e r a l topics as minera l a n d vegetable bodies, 
animals , h u m a n s , Bible tales, a n d g e o g r a p h i c a l a n d historical myths. 
B r o w n e d e b u n k s quite a n array o f c o m m o n opinions , including 
claims that e l e p h a n t s h a v e no jo ints , that the legs of b a d g e r s are 
shorter on o n e side than the other , a n d that ostriches can digest iron. 

A s a n e x a m p l e o f his style o f a r g u m e n t , c o n s i d e r B o o k 3 , Chap-
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ter 4: " T h a t a b e v e r [sic] to escape the h u n t e r , bites o f f his testicles 
or s t o n e s " — a h a r s h tactic that, a c c o r d i n g to l e g e n d , e i ther distracts 
the p u r s u e r or p e r s u a d e s him to settle for a meal smaller than an 
ent ire body. B r o w n e labels this bel ief as "a tenet very ancient; a n d 
hath h a d thereby a d v a n t a g e s of p r o p a g a t i o n . . . . T h e Egypt ians 
also failed in the g r o u n d of their h i e r o g l y p h i c k , w h e n they ex
pressed the p u n i s h m e n t o f adul tery by the b e v e r d e p r i v i n g h imsel f 
of his testicles, w h i c h was a m o n g s t t h e m the penalty of such inconti-
nency ." 

B r o w n e p r i d e d h i m s e l f on us ing a m i x t u r e of reason and obser
vation to achieve his d e b u n k i n g . He begins by try ing to identify the 
source of e r r o r — i n this case a false e tymologica l i n f e r e n c e f r o m the 
beaver 's Latin n a m e , Castor, which does not share the same root with 
"castration" (as the l e g e n d h a d assumed) b u t derives ult imately f r o m 
a Sanskrit w o r l d for " m u s k " ; a n d an incorrect interpretat ion of p u r 
poseful muti lat ion f r o m the internal posit ion, a n d t h e r e f o r e near 
invisibility, of the beaver 's testicles. He then cites the factual evi
d e n c e of intact males , a n d the r e a s o n e d a r g u m e n t that a b e a v e r 
couldn' t e v e n r e a c h his o w n testicles i f he w a n t e d to bite t h e m o f f 
(and thus, c leverly, the source o f c o m m o n e r r o r — t h e external invis
ibility of the t e s t i c l e s — b e c o m e s the p r o o f of falsity!). 

The testicles properly so called, are of a lesser magnitude, and seated in
wardly upon the loins: and therefore it were not only a fruitless attempt, 
but impossible act, to eunuchate or castrate themselves: and might be an 
hazardous practice of art, if at all attempted by others. 

B o o k 7, C h a p t e r 2 d e b u n k s the l e g e n d "that a m a n hath o n e rib 
less than a w o m a n " — " a c o m m o n concei t d e r i v e d f r o m the history 
of Genesis , w h e r e i n i t stands d e l i v e r e d , that Eve was f r a m e d out of 
a rib of A d a m . " (I r e g r e t to r e p o r t that this bit of nonsense still 
c o m m a n d s s o m e s u p p o r t . I recently a p p e a r e d on a nationally tele
vised call-in s h o w for h i g h school s tudents a n d o n e y o u n g w o m a n , 
a creationist, cited this "wel l -known fact" as p r o o f of the Bible's 
inerrancy a n d evolut ion's falsity.) A g a i n , B r o w n e opts for a m i x t u r e 
of logic a n d observat ion in stating: "this will not consist with reason 
or inspect ion." A s imple c o u n t on skeletons ( B r o w n e was a physician 
by trade) aff irms equality of n u m b e r b e t w e e n sexes. M o r e o v e r , rea
son provides no a r g u m e n t for a s s u m i n g that A d a m ' s single loss 
w o u l d b e p r o p a g a t e d t o f u t u r e m e m b e r s o f his sex: 
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Although we concede there wanted one rib in the sceleton of Adam, yet 
were it repugnant unto reason and common observation, that his posterity 
should want the same [in the old meaning of "want" as "lack"). For we 
observe that mutilations are not transmitted from father unto son; the blind 
begetting such as can see, men with one eye children with two, and cripples 
mutilate in their own persons do come out perfect in their generations. 

B o o k 4 , C h a p t e r 1 0 — " T h a t Jews S t i n k " — i s o n e o f the longest , 
a n d clearly he ld special i m p o r t a n c e for Dr . B r o w n e . His a r g u m e n t s 
are m o r e e laborate , b u t he fol lows the same p r o c e d u r e used to dis
pel less n o x i o u s m y t h s — c i t a t i o n of c o n t r a v e n i n g facts inter laced 
with m o r e g e n e r a l s u p p o r t f r o m logic a n d reason. 

B r o w n e begins with a s tatement of the fallacy: " T h a t J e w s stink 
natural ly , that is, that in their race a n d nation there is an evil savor, 
is a rece ived o p i n i o n . " B r o w n e then allows that species may have 
distinctive o d o r s , a n d that indiv idual m e n surely d o : "Aristot le says 
no animal smells sweet save the p a r d . We confess that bes ide the 
smell o f the species, there m a y be individual o d o r s , and e v e r y man 
m a y have a p r o p e r a n d pecul iar savor; w h i c h a l t h o u g h not percept i 
ble u n t o m a n , w h o hath this sense but weak, is yet sensible unto 
d o g s , w h o h e r e b y can single out their masters in the d a r k . " 

In pr inciple , t h e n , discrete g r o u p s o f h u m a n s m i g h t carry dis
tinctive o d o r s , b u t reason a n d observat ion permit no such attribu
tion to J e w s as a g r o u p : " T h a t an unsavory o d o r is genti l i tous or 
national u n t o the J e w s , i f r ightly u n d e r s t o o d , we c a n n o t well con
c e d e , n o r will the i n f o r m a t i o n of Reason or Sense i n d u c e it." 

O n factual g r o u n d s , d irect e x p e r i e n c e has p r o v i d e d n o ev idence 
for this n o x i o u s l e g e n d : " T h i s of fensive o d o r is no way discoverable 
in their S y n a g o g u e s w h e r e m a n y are , a n d by reason o f their n u m b e r 
c o u l d not be c o n c e a l e d : n o r is the same discernible in c o m m e r c e or 
conversat ion with such as are cleanly in a p p a r e l , a n d d e c e n t in their 
h o u s e s . " T h e "test case" o f Jewish converts t o Christ ianity proves 
the point , for e v e n the worst bigots do not accuse such p e o p l e o f 
smel l ing b a d : " U n t o c o n v e r t e d Jews w h o are o f the same seed, n o 
m a n i m p u t e t h this u n s a v o r y o d o r ; as t h o u g h a r o m a t i z e d by their 
c o n v e r s i o n , they lost their scent with their re l ig ion, a n d smelt no 
l o n g e r . " I f p e o p l e of Jewish l ineage c o u l d be identif ied by smell , the 
Inquisit ion w o u l d great ly benefit f r o m a suref ire g u i d e for identi
fy ing insincere converts : " T h e r e are a t present m a n y t h o u s a n d Jews 
in Spain . . . a n d s o m e d i s p e n s e d withal e v e n to the d e g r e e of Priest-
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h o o d ; it is a m a t t e r very considerable , a n d c o u l d they be smel led 
out , w o u l d m u c h a d v a n t a g e , not only the C h u r c h o f Christ , b u t also 
the C o f f e r s o f Pr inces ." 

T u r n i n g t o a r g u m e n t s f r o m reason, foul o d o r s m i g h t arise 
a m o n g g r o u p s o f p e o p l e f r o m u n h e a l t h y habits o f diet o r h y g i e n e . 
B u t Jewish d ietary laws g u a r a n t e e m o d e r a t i o n a n d g o o d sense, 
whi le d r i n k i n g habits tend to a b s t e m i o u s n e s s — " s e l d o m o f f e n d i n g 
in ebriety or excess of d r i n k , n o r e r r i n g in gulosity or superf luity of 
meats ; w h e r e b y they p r e v e n t indigest ion a n d crudit ies , a n d conse
q u e n t l y p u t r e s c e n c e o f h u m o r s . " 

I f no r e a s o n can t h e r e f o r e be f o u n d in Jewish habits o f life, the 
only conceivable rat ionale for a n o x i o u s racial o d o r w o u l d lie in a 
d iv ine "curse d e r i v e d u p o n t h e m by C h r i s t . . . as a b a d g e or b r a n d 
of a g e n e r a t i o n that cruci f ied their Salvator ." B u t B r o w n e rejects 
this p r o p o s a l e v e n m o r e forceful ly as a "conceit w i t h o u t all w a r r a n t ; 
a n d an easie way to take o f f d ispute in w h a t point of obscurity so
e v e r . " T h e invocat ion o f m i r a c u l o u s agency , w h e n n o natural expla
nation can be f o u n d , is a c o w a r d ' s or lazy man's escape f r o m fai lure. 
( B r o w n e d o e s not object to heavenly intervent ion for truly great 
events like N o a h ' s f lood or the p a r t i n g of the R e d Sea, but a re l iance 
u p o n miracles for small i tems, like the putat ive racial o d o r of u n 
fairly st igmatized p e o p l e , m a k e s a m o c k e r y of d iv ine g r a n d e u r . 
B r o w n e then h e a p s similar r idicule on the l e g e n d that I r e l a n d has 
no snakes because St. Patrick cast t h e m o u t with his rod . S u c h inap
propr ia te claims for a m y r i a d of m i n o r miracles only stifles discus
sion a b o u t the n a t u r e o f p h e n o m e n a a n d the w o r k i n g s o f g e n u i n e 
causes.) 

B u t B r o w n e then caps his case against the propos i t ion " that Jews 
stink" with a n e v e n s t r o n g e r a r g u m e n t based o n reason. T h e ent ire 
subject, he a r g u e s , m a k e s no sense because the category in ques
t i o n — t h e Jewish p e o p l e — d o e s not r e p r e s e n t the k ind o f entity that 
could bear such propert ies as a distinctive national o d o r . 

A m o n g the major fallacies o f h u m a n reason, such "category mis
takes" a r e especial ly c o m m o n in the identif ication o f g r o u p s a n d 
the definit ion of their c h a r a c t e r s — p r o b l e m s of special c o n c e r n to 
taxonomists like myself . M u c h of B r o w n e ' s text is archaic , a n d 
strangely fascinat ing t h e r e f o r e as a k ind of c o n c e p t u a l fossil. B u t his 
struggle with e r r o r s o f categor ies in d e b u n k i n g the proposi t ion 
"that Jews stink" interleaves a layer of m o d e r n re levance , a n d u n -
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covers a d i f f e r e n t k ind of reason for c o n t e m p o r a r y interest in the 
a r g u m e n t s of Pseudodoxia Epidemica. 

B r o w n e begins by n o t i n g that traits of individuals can't automati
cally be e x t e n d e d to propert ies o f g r o u p s . We do not d o u b t that 
individuals have distinctive o d o r s , but g r o u p s m i g h t span the full 
r a n g e of indiv idual d i f ferences , a n d thereby fail to maintain any 
special identity. W h a t kid of g r o u p m i g h t t h e r e f o r e qualify as a g o o d 
c a n d i d a t e f o r such distinctive propert ies? 

B r o w n e a r g u e s that such a g r o u p w o u l d have to be tightly de
f ined, e i ther by strict criteria of g e n e a l o g y (so that m e m b e r s might 
share propert ies by h e r e d i t y o f u n i q u e descent) or by c o m m o n hab
its a n d m o d e s of life not fo l lowed by o t h e r p e o p l e (but B r o w n e 
h a d a lready s h o w n that Jewish lifestyles o f m o d e r a t i o n a n d h y g i e n e 
d i s p r o v e any claim for u n s a v o r y national o d o r ) . 

B r o w n e then cl inches his case by a r g u i n g that the Jewish p e o p l e 
do not r e p r e s e n t a strict genealogica l g r o u p . J e w s have b e e n dis
persed t h r o u g h o u t the w o r l d , revi led a n d despised, e x p e l l e d and 
e x c l u d e d . M a n y s u b g r o u p s have b e e n lost by assimilation, others 
di luted by extens ive i n t e r m a r r i a g e . Most nations, in fact, are 
strongly c o m m i n g l e d a n d t h e r e f o r e d o not r e p r e s e n t discrete 
g r o u p s by genea log ica l def init ion; this c o m m o n t e n d e n c y has been 
e x a g g e r a t e d a m o n g the Jewish p e o p l e . J e w s are not a distinct hered
itary g r o u p , a n d t h e r e f o r e c a n n o t h a v e such propert ies as a na
tional o d o r : 

There will be found no easie assurance to fasten a material or temperamen
tal propriety upon any nation; . . . much more will it be difficult to make 
out this affection in the Jews; whose race however pretended to be pure, 
must needs have suffered inseparable commixtures with nations of all sorts. 
. . . It being therefore acknowledged that some [Jews] are lost, evident that 
others are mixed, and not assured that any are distinct, it will be hard to 
establish this quality [of national odor] upon the Jews. 

In m a n y years o f p o n d e r i n g o v e r fallacious theories o f biological 
d e t e r m i n i s m , a n d n o t i n g their e x t r a o r d i n a r y persistence a n d ten
d e n c y to r e e m e r g e after p r e s u m e d ext i rpat ion, I have b e e n struck 
by a p r o p e r t y that I call " s u r r o g a c y . " Specific a r g u m e n t s raise a 
definite c h a r g e against a part icular g r o u p — t h a t J e w s stink, that 
I r i s h m e n dr ink , that w o m e n love m i n k , that A f r i c a n s can't t h i n k — 
but each specific c laim acts as a s u r r o g a t e for any other . T h e general 
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f o r m of a r g u m e n t is always the same, a n d always p e r m e a t e d by 
identical fallacies o v e r the centuries . Scratch the a r g u m e n t that 
w o m e n , by their biological n a t u r e , c a n n o t be ef fect ive as h e a d s of 
state a n d y o u will u n c o v e r the same structure of bad i n f e r e n c e u n 
d e r l y i n g s o m e o n e else's c laim that A f r i c a n A m e r i c a n s will never 
f o r m a h i g h p e r c e n t a g e of the pool of P h . D . candidates . 

T h u s , B r o w n e ' s o ld refutat ion o f the m y t h "that J e w s stink" con
tinues to be re levant for o u r m o d e r n s t rugg le , since the f o r m of his 
a r g u m e n t appl ies t o o u r c u r r e n t d e v a l u i n g s o f p e o p l e for s u p p o s 
edly i n b o r n a n d unal terable defects o f intel l igence or m o r a l vision. 
Fortunate ly (since I b e l o n g to the g r o u p ) , J e w s are not taking m u c h 
heat these d a y s ( t h o u g h I n e e d hardly m e n t i o n the sear ing events of 
my parents ' g e n e r a t i o n to r e m i n d e v e r y o n e that c u r r e n t acceptance 
should b r e e d no c o m p l a c e n c y ) . T h i s season's favorite myth has re
called a n o t h e r v e n e r a b l e c h a p t e r in this genera l f o r m of i n f a m y — 
The Bell Curve's vers ion of the claim that p e o p l e of A f r i c a n descent 
have, on a v e r a g e , less innate intel l igence than all o t h e r folks. 

Fo l lowing B r o w n e ' s strategy, this c laim can be d e b u n k e d with a 
m i x t u r e of factual citation a n d logical a r g u m e n t . I shall not go 
t h r o u g h the full exerc ise h e r e , lest this essay b e c o m e a book, (see the 
first two essays of this section). B u t I do wish to e m p h a s i z e that 
Browne 's c r o w n i n g point in r e f u t i n g the l e g e n d "that Jews s t i n k " — 
his expl icat ion of c a t e g o r y mistakes in de f in ing Jews as a biological 
g r o u p — a l s o u n d e r m i n e s the m o d e r n m y t h o f black intellectual in
feriority, f r o m J e n s e n a n d Shockley in the 1960s to M u r r a y a n d 
Herrnste in today. 

T h e A f r i c a n A m e r i c a n p o p u l a t i o n o f the U n i t e d States today 
does not f o r m a genea log ica l unit in the same sense that B r o w n e ' s 
Jews lacked inclusive definit ion by descent . As a legacy of o u r ugly 
history of racism, a n y o n e with a visually ev ident c o m p o n e n t of Af
rica ancestry be longs to the category of "black" e v e n t h o u g h m a n y 
persons so d e s i g n a t e d have substantial , o f ten majoritarian C a u c a 
sian ancestry as well . ( A n old "tr ick" quest ion for baseball aficiona
dos asks: " W h a t Italian A m e r i c a n player hit m o r e than forty h o m e 
runs for the B r o o k l y n D o d g e r s in 1953"? T h e answer i s " R o y C a m -
panella," w h o h a d a Caucas ian Italian father a n d a black m o t h e r , 
but who, by o u r social convent ions , is always identif ied as black.) 

(As a footnote on the t h e m e of surrogacy , exp lanat ions of the 
same category mistake for blacks a n d Jews of ten take the same prej-
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udicial f o r m o f b l a m i n g the victim. B r o w n e , t h o u g h genera l ly a n d 
re f reshing ly free of anti-Jewish bias, cites a part icularly u g l y a r g u 
m e n t i n e x p l a i n i n g h i g h rates o f miscegenat ion b e t w e e n J e w s a n d 
C h r i s t i a n s — t h e s u p p o s e d lasciviousness o f Jewish w o m e n a n d their 
p r e f e r e n c e for b l o n d Chris t ian m e n o v e r swarthy a n d unattract ive 
Jews . B r o w n e writes: " N o r a r e fornicat ions i n f r e q u e n t between 
t h e m both [Jewish w o m e n a n d Christ ian m e n ] ; there c o m m o n l y 
passing opin ions o f invi tement , that their w o m e n desire copulat ion 
with t h e m rather t h a n their o w n nat ion, a n d affect Chr is t ian carnal
ity a b o v e c i rcumcised v e n e r y . " A m e r i c a n racists o f ten m a d e the 
same claim d u r i n g slavery d a y s — a particularly d isgracefu l lie in this 
case, for the a r g u m e n t w o r k s to e x c u s e rapists by b l a m i n g the truly 
powerless . For e x a m p l e , L o u i s Agass iz wrote in 1863: " A s soon as 
the sexual desires a r e a w a k e n i n g in the y o u n g m e n of the S o u t h , 
they find it easy to gratify themselves by the readiness with which 
they are m e t by c o l o r e d [half-breed] h o u s e servants. . . . T h i s blunts 
his better instincts in that direct ion a n d leads h i m gradual ly to seek 
m o r e spicy p a r t n e r s , as I h a v e h e a r d the full blacks called by fast 
y o u n g m e n . " ) 

Obvious ly , we c a n n o t m a k e a c o h e r e n t c laim for "blacks" b e i n g 
innately a n y t h i n g by heredi ty i f the p e o p l e so c a t e g o r i z e d do not 
f o r m a distinctive genea log ica l g r o u p i n g . B u t the category mistake 
g o e s far, far d e e p e r than di lut ion by extens ive i n t e r m i x t u r e with 
o t h e r populat ions . T h e most exc i t ing a n d still e m e r g i n g discovery 
in m o d e r n p a l e o a n t h r o p l o g y and h u m a n genetics will force us to 
rethink the ent ire quest ion of h u m a n categories in a radical way. We 
shall be c o m p e l l e d to r e c o g n i z e that " A f r i c a n black" c a n n o t rank as 
a racial g r o u p with such c o n v e n t i o n a l populat ions as " N a t i v e A m e r i 
c a n , " " E u r o p e a n C a u c a s i a n , " or "East A s i a n , " but must be v iewed as 
s o m e t h i n g m o r e inclusive than all the others c o m b i n e d , not really 
def inable as a discrete g r o u p , a n d t h e r e f o r e not available for such 
c a n a r d s as " A f r i c a n blacks are less intel l igent" or " A f r i c a n blacks 
sure can play basketbal l ." 

T h e past d e c a d e of a n t h r o p o l o g y has f e a t u r e d a lively debate 
a b o u t the or ig in of the only l iving h u m a n species, Homo sapiens. Did 
o u r species e m e r g e separately on three cont inents (Afr ica, E u r o p e , 
a n d Asia) f r o m p r e c u r s o r p o p u l a t i o n s of Homo erectus inhabit ing all 
these a r e a s — t h e so-called mult iregional ist view? Or did Homo sapi
ens arise in o n e place, probably A f r i c a , f r o m j u s t o n e of these Homo 
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erectus p o p u l a t i o n s , a n d then s p r e a d o u t later to c o v e r the g l o b e — 
the so-called o u t - o f - A f r i c a view? 

T h e tides o f a r g u m e n t h a v e s w u n g back a n d for th , but r e c e n t 
e v i d e n c e seems t o b e cascading t o w a r d O u t o f Afr ica . A s m o r e a n d 
m o r e g e n e s a r e s e q u e n c e d a n d analyzed for their variation a m o n g 
h u m a n racial g r o u p s , a n d as we reconstruct genea log ica l trees based 
u p o n these genet ic d i f ferences , the same s t r o n g signal a n d pat tern 
s e e m to be e m e r g i n g : Homo sapiens arose in A f r i c a ; the m i g r a t i o n 
into the rest of the w o r l d did not beg in until 112 ,000 to 280,000 
years a g o , with the latest, m o r e technological ly sophisticated studies 
f a v o r i n g dates n e a r the y o u n g e r e n d o f this s p e c t r u m . 

In o t h e r w o r d s , all n o n - A f r i c a n racial d i v e r s i t y — w h i t e s , yel lows, 
reds , e v e r y o n e f r o m the H o p i to the N o r w e g i a n s , to the F i j i a n s — 
may not b e m u c h o l d e r than o n e h u n d r e d t h o u s a n d years. B y con
trast, Homo sapiens has l ived in A f r i c a for a l o n g e r t ime. C o n s e 
quently , since genet ic diversity r o u g h l y correlates with t ime 
available for e v o l u t i o n a r y c h a n g e , genet ic variety a m o n g A f r i c a n s 
a lone e x c e e d s the s u m total of genetic diversity for e v e r y o n e else in 
the rest o f the w o r l d c o m b i n e d ! H o w , t h e r e f o r e , can w e l u m p " A f r i 
can blacks" t o g e t h e r as a single g r o u p , a n d i m b u e t h e m with traits 
either favorable o r u n f a v o r a b l e , w h e n they r e p r e s e n t m o r e evo lu
tionary space a n d m o r e genetic variety than we find in all n o n -
Afr ican p e o p l e in all the rest of the w o r l d ? A f r i c a is most of h u m a n 
ity by any p r o p e r genea log ica l def init ion; all the rest of us o c c u p y a 
branch within the A f r i c a n tree. T h i s n o n - A f r i c a n b r a n c h has surely 
f lourished, b u t can n e v e r be topological ly m o r e than a subsection 
within an A f r i c a n s tructure . 

We will n e e d m a n y years , a n d m u c h p o n d e r i n g , to assimilate 
the theoretical , c o n c e p t u a l , a n d i c o n o g r a p h i c implications of this 
startling reor ientat ion in o u r views a b o u t the n a t u r e and m e a n i n g 
of h u m a n diversity. F o r starters, t h o u g h , I suggest that we f inal ly 
abandon such senseless statements as " A f r i c a n blacks have m o r e 
rhythm, less intel l igence, g r e a t e r athleticism." S u c h claims, apart 
from their social pernic iousness , have no m e a n i n g i f A f r i c a n s can
not be c o n s t r u e d as a c o h e r e n t g r o u p because they r e p r e s e n t m o r e 
diversity than all the rest of the w o r l d p u t t o g e t h e r . 

O u r greatest intel lectual a d v e n t u r e s of ten o c c u r within u s — n o t 
|n the restless search for n e w facts a n d n e w objects on the earth or 

the stars, b u t f r o m a n e e d to e x p u n g e old prejudices a n d bui ld 
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n e w c o n c e p t u a l s tructures . No h u n t can have a sweeter r e w a r d , a 
m o r e a d m i r a b l e goal , than the e x c i t e m e n t o f t h o r o u g h l y revised 
u n d e r s t a n d i n g — t h e i n w a r d j o u r n e y that thrills real scholars a n d 
scares the bejesus o u t o f the rest o f us. We n e e d to m a k e such an 
internal e x p e d i t i o n i n r e c o n c e p t u a l i z i n g o u r views o f h u m a n g e n e 
alogy and the m e a n i n g o f evo lut ionary diversity. T h o m a s B r o w n e — 
for we must a w a r d h i m the last w o r d — p r a i s e d such i n w a r d a d v e n 
tures above all o t h e r intellectual exc i tement . Interest ingly , in the 
same passage, he also i n v o k e d A f r i c a as a m e t a p h o r for u n k n o w n 
w o n d e r . H e c o u l d not have k n o w n the u n c a n n y literal accuracy o f 
his w o r d s ( f rom Religio Medici, B o o k 1, Section 15): 

I could never content my contemplation with those general pieces of won
der, the flux and reflux of the sea, the increase of Nile, the conversion of 
the [compass] needle to the north; and have studied to match and parallel 
those in the more obvious and neglected pieces of nature, which without 
further travel I can do in the cosmography of myself; we carry with us the 
wonders we seek without us: there is all Africa and her prodigies in us; we 
are that bold and adventurous piece of nature. 
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Racial Geometry 
Interest ing stories of ten lie e n c o d e d in n a m e s that seem ei ther 

capric ious or m i s c o n s t r u e d . W h y , f o r e x a m p l e , are political radicals 
cal led " left" a n d their conservat ive c o u n t e r p a r t s "r ight"? In most 
E u r o p e a n legislatures, maximal ly d is t inguished m e m b e r s sat at the 
chairman's r ight , f o l l o w i n g a c u s t o m of courtesy as old as all o u r 
prejudices for f a v o r i n g the d o m i n a n t h a n d o f most p e o p l e . ( T h e s e 
biases r u n d e e p , e x t e n d i n g well b e y o n d can o p e n e r s a n d wri t ing 
desks to l a n g u a g e itself, w h e r e " d e x t r o u s " c o m e s f r o m the Lat in for 
" r ight , " a n d "sinister" for "left.") Since these dist inguished nobles 
a n d m o g u l s t e n d e d to e s p o u s e conservat ive views, the r ight a n d left 
wings of the legis lature c a m e to def ine a g e o m e t r y of political views. 

A m o n g such a p p a r e n t l y capric ious n a m e s i n m y o w n f i e l d o f 
b io logy a n d e v o l u t i o n , n o n e seems m o r e cur ious , a n d n o n e elicits 
m o r e inquiry f r o m c o r r e s p o n d e n t s a n d quest ioners af ter lectures, 
than the official des ignat ion of l ight-skinned p e o p l e f r o m E u r o p e , 
western Asia , a n d N o r t h A f r i c a as C a u c a s i a n . W h y should this most 
c o m m o n racial g r o u p of the W e s t e r n wor ld be n a m e d for a r a n g e 
of m o u n t a i n s in Russia? J . F . B l u m e n b a c h (1752—1840) , the G e r m a n 
naturalist w h o established the most influential of all racial classifica
tions, invented this n a m e in 1 7 9 5 , in the third edit ion of his seminal 
w o r k , De generis humani varietate nativa (On the Natural Variety of Man
kind). B l u m e n b a c h ' s or ig inal definit ion cites two reasons for his 
c h o i c e — t h e m a x i m a l beauty o f p e o p l e f r o m this small r e g i o n , a n d 
the probabil i ty that h u m a n s h a d f irst b e e n created in this area. B lu
m e n b a c h w r o t e : 

Caucasian variety. I have taken the name of this variety from Mount Cauca
sus, both because its neighborhood, and especially its southern slope, pro
duces the most beautiful race of men, and because . . . in that region, if 
anywhere, we ought with the greatest probability to place the autochthones 
[original forms] of mankind. 

B l u m e n b a c h , o n e o f the greatest a n d most h o n o r e d naturalists 
of the E n l i g h t e n m e n t , spent his ent ire c a r e e r as a professor at the 
Universi ty of G o t t i n g e n in G e r m a n y . He f irst p r e s e n t e d his workDe 
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generis humani varietate nativa as a doctoral dissertation to the medical 
faculty o f G o t t i n g e n in 1 7 7 5 , as the m i n u t e m e n o f L e x i n g t o n and 
C o n c o r d b e g a n the A m e r i c a n Revolut ion . H e t h e n r e p u b l i s h e d the 
text for g e n e r a l distr ibut ion in 1 7 7 6 , as a fateful m e e t i n g in Philadel
phia p r o c l a i m e d o u r i n d e p e n d e n c e . T h e co inc idence o f three great 
d o c u m e n t s in 1776"—Jefferson's Declarat ion of I n d e p e n d e n c e (on 
the politics of l iberty), A d a m Smith's Wealth of Nations (on the eco
nomics of indiv idual ism), a n d B l u m e n b a c h ' s treatise on racial classi
fication (on the science of h u m a n d i v e r s i t y ) — r e c o r d s the social 
f e r m e n t of these d e c a d e s , a n d sets the wider context that m a k e s 
B l u m e n b a c h ' s t a x o n o m y , a n d his decision to call the E u r o p e a n race 
C a u c a s i a n , so i m p o r t a n t for o u r history a n d c u r r e n t concerns . 

T h e solution to b ig puzz les of ten hinges u p o n tiny curiosities, 
easy to miss or to pass o v e r . I suggest that the key to u n d e r s t a n d i n g 
B l u m e n b a c h ' s classification, the f o u n d a t i o n of so m u c h that contin
u e d to inf luence a n d dis turb us today, lies in a pecul iar criterion 
that he used to n a m e the E u r o p e a n race C a u c a s i a n — t h e s u p p o s e d 
m a x i m a l beauty o f p e o p l e f r o m this r e g i o n . W h y , first o f all, should 
a n y o n e attach such i m p o r t a n c e to an evident ly subjective assess
m e n t ; a n d why, secondly , s h o u l d an aesthetic cr i ter ion b e c o m e the 
basis for a scientific j u d g m e n t about place of or ig in? To answer 
these quest ions, we must t u r n to B l u m e n b a c h ' s or ig inal f o r m u l a t i o n 
o f 1 7 7 5 , a n d then m o v e t o the c h a n g e s h e i n t r o d u c e d i n 1 7 9 5 , w h e n 
Caucas ians rece ived their n a m e . 

B l u m e n b a c h ' s final t a x o n o m y of 1 7 9 5 d iv ided all h u m a n s into 
f ive g r o u p s def ined by b o t h g e o g r a p h y a n d a p p e a r a n c e — i n his or
d e r , the " C a u c a s i a n var iety" for l ight-skinned p e o p l e o f E u r o p e and 
adjacent areas; the " M o n g o l i a n variety" for inhabitants o f eastern 
Asia , i n c l u d i n g C h i n a a n d J a p a n ; the " E t h i o p i a n variety" for dark-
sk inned p e o p l e o f A f r i c a ; the " A m e r i c a n variety" f o r native popula
tions o f the N e w W o r l d ; a n d the " M a l a y variety" for Polynesians 
a n d Melanes ians o f Pacific islands, a n d for the abor ig ines o f Austra
lia. B u t B l u m e n b a c h ' s or iginal classification of 1 7 7 5 r e c o g n i z e d only 
the f i rs t f o u r o f these five, a n d uni ted m e m b e r s o f the "Malay vari
ety" with the o t h e r p e o p l e o f Asia w h o m B l u m e n b a c h later n a m e d 
" M o n g o l i a n . " 

W e n o w e n c o u n t e r the p a r a d o x o f B l u m e n b a c h ' s reputat ion a s 
the i n v e n t o r o f m o d e r n racial classification. T h e or ig inal four-race 
system, as I shall i l lustrate in a m o m e n t , d i d not arise f r o m B l u m e n -
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bach's observat ions or theor iz ing , b u t only represents , as B l u m e n 
bach readily admits , the classification a d o p t e d and p r o m o t e d by his 
g u r u C a r o l u s L i n n a e u s i n the f o u n d i n g d o c u m e n t o f t a x o n o m y , the 
Systema naturae of 1 7 5 8 . T h e r e f o r e , the later addit ion of a " M a l a y 
variety" for s o m e Pacific peoples original ly i n c l u d e d in a b r o a d e r 
A s i a n g r o u p , r e p r e s e n t s B l u m e n b a c h ' s only or ig inal contr ibut ion to 
racial classification. T h i s c h a n g e seems s o minor . W h y , then, d o w e 
credit B l u m e n b a c h , r a t h e r than L i n n a e u s , as the f o u n d e r of racial 
classification? ( O n e m i g h t p r e f e r to say "discredit ," as the enterpr ise 
d o e s not, f o r g o o d reason, enjoy h i g h r e p u t e these days.) I wish to 
a r g u e that B l u m e n b a c h ' s a p p a r e n t l y small c h a n g e actually r e c o r d s 
a theoret ical shift that c o u l d not h a v e b e e n b r o a d e r , or m o r e por
tentous , in scope . T h i s c h a n g e has b e e n missed or misconstrued in 
most c o m m e n t a r i e s because later scientists have not g r a s p e d the 
vital historical a n d phi losophica l pr inc ip le that theories are m o d e l s 
subject to visual r e p r e s e n t a t i o n , usually in clearly def inable g e o m e t 
ric terms. 

By m o v i n g f r o m the L i n n a e a n four-race system to his o w n f ive-
race s c h e m e , B l u m e n b a c h radically c h a n g e d the g e o m e t r y o f h u 
m a n o r d e r f r o m a g e o g r a p h i c a l l y based m o d e l wi thout explicit 
r a n k i n g to a d o u b l e h ierarchy o f w o r t h , o d d l y based u p o n p e r c e i v e d 
beauty a n d f a n n i n g o u t in two direct ions f r o m a Caucas ian ideal . 
T h e addit ion of a Malay category , as we shall see, was crucial to 
this g e o m e t r i c r e f o r m u l a t i o n — a n d B l u m e n b a c h ' s " m i n o r " c h a n g e 
between 1 7 7 5 a n d 1 7 9 5 t h e r e f o r e b e c o m e s the key to a c o n c e p t u a l 
t ransformat ion r a t h e r than a s imple r e f i n e m e n t of factual i n f o r m a 
tion within an o ld s c h e m e . (For the insight that scientific revolut ions 
e m b o d y such g e o m e t r i c shifts, I am grate fu l to my wife , R h o n d a 
Roland S h e a r e r , w h o portrays these t h e m e s in h e r sculptures and 
in her f o r t h c o m i n g b o o k , The Flatland Hypothesis, n a m e d for Abbott ' s 
great science f ic t ion w o r k of 1884 on the limitations i m p o s e d by 
g e o m e t r y u p o n o u r g e n e r a l t h o u g h t s a n d social theories.) 

B l u m e n b a c h idol ized his teacher L i n n a e u s . O n the f i r s t p a g e o f 
the 1795 edi t ion of his racial classification, B l u m e n b a c h hai led " the 
immortal L i n n a e u s , a m a n quite created for invest igat ing the char
acteristics o f the w o r k s o f nature , a n d a r r a n g i n g t h e m in systematic 
order . " B l u m e n b a c h also a c k n o w l e d g e d L i n n a e u s as the source of 
his or iginal f o u r f o l d classification: "I have fo l lowed L i n n a e u s in the 
n u m b e r , b u t h a v e d e f i n e d my varieties by o t h e r b o u n d a r i e s " ( 1 7 7 5 
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edit ion) . L a t e r , in a d d i n g his "Malay variety," B l u m e n b a c h identi
f ied his c h a n g e as a d e p a r t u r e f r o m his old g u r u L i n n a e u s : "I t be
c a m e very c lear that the L i n n a e a n division o f m a n k i n d c o u l d n o 
l o n g e r be a d h e r e d to; for w h i c h reason I , in this little w o r k , ceased 
like others to fol low that i l lustrious m a n . " 

L i n n a e u s d i v i d e d his species Homo sapiens into f o u r varieties, 
de f ined pr imari ly by g e o g r a p h y a n d secondari ly by three w o r d s 
indicat ing color , t e m p e r a m e n t , and stance. (L innaeus also i n c l u d e d 
t w o o t h e r false or fanciful varieties within Homo sapiens—ferns for 
"wild b o y s " occasionally d iscovered in the w o o d s a n d possibly raised 
by animals [most t u r n e d out to be r e t a r d e d or mental ly ill y o u n g s t e r s 
a b a n d o n e d by their parents] ; a n d monstrosus for travelers ' tales of 
hairy p e o p l e with tails, a n d o t h e r assorted fables.) 

L i n n a e u s then p r e s e n t e d the f o u r major varieties a r r a n g e d by 
g e o g r a p h y a n d , interest ingly, not in the r a n k e d o r d e r f a v o r e d by 
most E u r o p e a n s in the racist tradit ion. He discussed, in sequence , 
Americanos, Europeus, Asiaticus, and Afer (or A f r i c a n ) . In so d o i n g , 

L i n n a e u s p r e s e n t e d n o t h i n g at all or ig inal , b u t mere ly m a p p e d hu
mans o n t o the f o u r g e o g r a p h i c reg ions o f convent ional cartog
r a p h y . 

In the f irst line of his descr ipt ions, L i n n a e u s character ized each 
g r o u p by three w o r d s for color , t e m p e r a m e n t , a n d posture in that 
o r d e r . A g a i n , n o n e o f these three categories implies any r a n k i n g 
by w o r t h . M o r e o v e r , L i n n a e u s again b o w e d to classical taxonomic 
theories r a t h e r than his o w n observat ions in m a k i n g these decisions. 
F o r e x a m p l e , his separat ions by t e m p e r a m e n t (or " h u m o r " ) record 
the ancient and m e d i e v a l t h e o r y that a persons ' m o o d arises f rom a 
balance of f o u r fluids (humor is Lat in for " m o i s t u r e " ) — b l o o d , 
p h l e g m , c h o l e r (or yel low bile), and m e l a n c h o l y (or black bile). O n e 
of the f o u r substances w o u l d d o m i n a t e , and a person w o u l d there
fore be s a n g u i n e (the c h e e r f u l rea lm of b lood) , p h l e g m a t i c (slug
gish), choler ic ( p r o n e to a n g e r ) , or melanchol ic (sad). Four 
g e o g r a p h i c reg ions , f o u r h u m o r s , f o u r races. 

F o r the A m e r i c a n variety, L i n n a e u s w r o t e "rufus, cholericus, rec
tus" (red, choler ic , u p r i g h t ) ; f o r the E u r o p e a n , "albus, sanguineus, 
torosus" (white, s a n g u i n e , muscular) ; for the A s i a n , "luridus, melan-
cholicus, rigidus" (pale-yellow, melancholy , stiff); a n d for the Afr ican, 
" n i g e r , p h l e g m a t i c u s , l a x u s " (black, phlegmat ic , r e l a xe d) . 

I don ' t m e a n to d e n y that L i n n a e u s held convent ional beliefs 
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a b o u t the super ior i ty of his o w n E u r o p e a n variety o v e r all o thers . 
He surely m a i n t a i n e d the almost universal racism of his t i m e — a n d 
b e i n g s a n g u i n e a n d m u s c u l a r as a E u r o p e a n surely s o u n d s better 
than b e i n g m e l a n c h o l y a n d stiff as an A s i a n . M o r e o v e r , L i n n a e u s 
i n c l u d e d a m o r e overt ly racist label in his last line of descr ipt ion for 
each variety. H e r e he tries to e p i t o m i z e s u p p o s e d b e h a v i o r in a 
single w o r d fo l lowing the s tatement "regitur" ( r u l e d ) — f o r the A m e r 
ican, consuetudine (by habit) ; for the E u r o p e a n , ritibus (by custom); 
for the As ian , opinionibus (by bel ief); a n d for the A f r i c a n , arbitrio (by 
caprice) . Sure ly , r e g u l a t i o n by established a n d c o n s i d e r e d c u s t o m 
beats the u n t h i n k i n g rule of habit or belief, a n d all these are supe
rior to c a p r i c e — t h u s l e a d i n g to the impl ied a n d convent ional racist 
r a n k i n g o f E u r o p e a n s f i r s t , As ians a n d A m e r i c a n s i n the m i d d l e , 
and A f r i c a n s at the b o t t o m . 

N o n e t h e l e s s , a n d despi te these implications, the overt g e o m e t r y 
o f L innaeus ' s m o d e l i s not l inear or hierarchical . W h e n we e p i t o m i z e 
his s c h e m e as an essential p ic ture in o u r m i n d , we see a m a p of the 
world d i v i d e d into f o u r r e g i o n s , with the p e o p l e in each r e g i o n 
character ized by a list of d i f f e r e n t traits. In short , L i n n a e u s uses 
c a r t o g r a p h y as a p r i m a r y principle for h u m a n o r d e r i n g ; i f he h a d 
wished to p u s h r a n k i n g as the essential p icture of h u m a n variety, he 
would surely h a v e listed E u r o p e a n s first a n d A f r i c a n s last, b u t he 
started with Nat ive A m e r i c a n s instead. 

T h e shift f r o m a g e o g r a p h i c to a hierarchical o r d e r i n g of h u m a n 
diversity m a r k s a fateful transition in the history of W e s t e r n sci
e n c e — f o r what , short o f rai lroads a n d nuc lear b o m b s , h a d m o r e 
practical impact , in this case a lmost entirely negat ive , u p o n o u r col
lective lives a n d nationalities. Ironical ly, J. F. B l u m e n b a c h is the 
focus of this s h i f t — f o r his f ive-race s c h e m e b e c a m e canonical , a n d 
h e c h a n g e d the g e o m e t r y o f h u m a n o r d e r f r o m L i n n a e a n cartogra
phy to l inear r a n k i n g by putat ive w o r t h . 

I say ironic because B l u m e n b a c h was the least racist, most egali-
rian, a n d most genial of all E n l i g h t e n m e n t writers on the subject 

f h u m a n diversity. H o w pecul iar that the m a n most c o m m i t t e d to 
u m a n unity, a n d to inconsequent ia l m o r a l a n d intellectual di f fer-
nces a m o n g g r o u p s , should h a v e c h a n g e d the mental g e o m e t r y o f 

h u m a n o r d e r to a s c h e m e that has p r o m o t e d convent ional racism 
e v e r since. Y e t , on second t h o u g h t , this situation is really not so 
peculiar or u n u s u a l — f o r most scientists have always b e e n u n a w a r e 
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of the menta l m a c h i n e r y , a n d part icularly o f the visual or g e o m e t r i c 
implications, b e h i n d all theor iz ing . 

An o ld tradit ion in science proc la ims that c h a n g e s in t h e o r y must 
be d r i v e n by observat ion. Since most scientists bel ieve this simplistic 
f o r m u l a , they a s s u m e that their o w n shifts in interpretat ion only 
r e c o r d their bet ter u n d e r s t a n d i n g of newly d iscovered facts. Scien
tists t h e r e f o r e tend to be u n a w a r e of their o w n mental imposit ions 
u p o n the world 's messy a n d a m b i g u o u s factuality. S u c h mental im
positions arise f r o m a variety of sources , i n c l u d i n g psychological 
predisposi t ion a n d social context . B l u m e n b a c h l ived in an a g e w h e n 
ideas o f p r o g r e s s , a n d o f the cultural superior i ty o f E u r o p e a n life, 
d o m i n a t e d the political a n d social w o r l d of his c o n t e m p o r a r i e s . Im
plicit a n d loosely f o r m u l a t e d (or e v e n unconscious) not ions of racial 
r a n k i n g fit well with such a w o r l d view; a lmost any o t h e r t a x o n o m i c 
s c h e m e w o u l d h a v e b e e n a n o m a l o u s . I n c h a n g i n g the g e o m e t r y o f 
h u m a n o r d e r to a system of r a n k i n g by w o r t h , I d o u b t that B l u m e n 
bach did a n y t h i n g consciously in the overt service of racism. I think 
that he was only, a n d largely passively, r e c o r d i n g the pervasive social 
view of his t ime. B u t ideas h a v e c o n s e q u e n c e s , w h a t e v e r the motives 
or intentions o f their p r o m o t e r s . 

B l u m e n b a c h certainly t h o u g h t that his switch f r o m the L i n n a e a n 
four-race system to his o w n f ive-race s c h e m e — t h e basis for his fate
ful g e o m e t r i c shift, as we shall see, f r o m c a r t o g r a p h y to h i e r a r c h y — 
arose only f r o m his i m p r o v e d u n d e r s t a n d i n g of nature 's factuality. 
He so stated in the second ( 1 7 8 1 ) edit ion of his treatise, w h e n he 
a n n o u n c e d his c h a n g e : " F o r m e r l y in the first edit ion of his work , I 
d iv ided all m a n k i n d into f o u r varieties; but after I h a d m o r e actively 
invest igated the d i f f e r e n t nations o f Eastern Asia a n d A m e r i c a , and, 
so to speak, l o o k e d at t h e m m o r e closely, I was c o m p e l l e d to give up 
that division, a n d to place in its stead the fo l lowing five varieties, as 
m o r e c o n s o n a n t to n a t u r e . " A n d , in the p r e f a c e to the third edition 
of 1 7 9 5 , B l u m e n b a c h states that he g a v e up the L i n n a e a n s c h e m e in 
o r d e r to a r r a n g e " the varieties o f m a n a c c o r d i n g to the truth of 
n a t u r e . " W h e n scientists a d o p t the myth that theories arise solely 
f r o m observat ion, a n d do not scrutinize the personal a n d social in
fluences e m e r g i n g f r o m their o w n psyches, they not only miss the 
causes of their c h a n g e d o p i n i o n s , b u t may also fail to c o m p r e h e n d 
the d e e p a n d pervas ive menta l shift e n c o d e d by their o w n new 
theory. 
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B l u m e n b a c h strongly u p h e l d the unity o f the h u m a n species 
against an al ternat ive view, then g r o w i n g in popular i ty (and surely 
m o r e c o n d u c i v e to c o n v e n t i o n a l f o r m s of racism), that each major 
race h a d b e e n separately created. He e n d e d the third edit ion o f his 
treatise by wri t ing: " N o d o u b t can any l o n g e r r e m a i n but that we a r e 
with great probabil i ty r ight in r e f e r r i n g all varieties o f m a n . . . to 
o n e and the same species ." 

As his major a r g u m e n t for unity, B l u m e n b a c h notes that all 
s u p p o s e d racial characters g r a d e cont inuous ly f r o m o n e p e o p l e to 
a n o t h e r , a n d c a n n o t def ine any separate a n d b o u n d e d g r o u p . 

For although there seems to be so great a difference between widely sepa
rate nations, that you might easily take the inhabitants of the Cape of Good 
Hope , the Greenlanders, and the Circassians for so many different species 
of man, yet when the matter is thoroughly considered, you see that all do so 
run into one another, and that one variety of mankind does so sensibly pass 
into the other, that you cannot mark out the limits between them. 

He part icularly refutes the c o m m o n claim that black A f r i c a n s , as 
lowest on the c o n v e n t i o n a l racist ladder , bear u n i q u e features o f 
their inferiority: " T h e r e is no single character so pecul iar a n d so 
universal a m o n g the Ethiopians , but what i t may be o b s e r v e d on the 
o n e h a n d e v e r y w h e r e i n o t h e r varieties o f m e n . " 

B l u m e n b a c h bel ieved that Homo sapiens h a d b e e n created in a 
single r e g i o n and h a d then s p r e a d out o v e r the g lobe . O u r racial 
diversity, he then a r g u e d , arose as a result of o u r m o v e m e n t to 
o t h e r cl imates a n d t o p o g r a p h i e s , and o u r c o n s e q u e n t a d o p t i o n o f 
d i f ferent habits a n d m o d e s of life in these var ious regions . Follow
ing the t e r m i n o l o g y of his t ime, B l u m e n b a c h r e f e r r e d to these 
c h a n g e s as " d e g e n e r a t i o n s " — n o t i n t e n d i n g , by this w o r d , the m o d 
ern sense o f deter iorat ion, but the literal m e a n i n g o f d e p a r t u r e 
f r o m an initial f o r m of h u m a n i t y at the creat ion (de m e a n s " f r o m " 
and genus re fers to o u r original stock). 

Most o f these d e g e n e r a t i o n s , B l u m e n b a c h a r g u e s , arise directly 
f rom di f ferences in c l i m a t e — r a n g i n g f r o m such b r o a d patterns as 
the correlat ion of d a r k skin with tropical e n v i r o n m e n t s , to m o r e 
particular (and fanciful) attr ibutions, i n c l u d i n g a speculat ion that 
the narrow e y e slits of some Austra l ian p e o p l e may have arisen as 
their r e s p o n s e to "constant c louds of gnats . . . contract ing the natu
ral face of the inhabitants ." O t h e r c h a n g e s then or ig inate as a conse-
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q u e n c e o f v a r y i n g m o d e s o f life a d o p t e d i n these d i f f e r e n t reg ions . 
F o r e x a m p l e , nat ions that c o m p r e s s the h e a d s of babies by swad
d l i n g b o a r d s o r p a p o o s e carr iers e n d u p with relatively l o n g skulls. 
B l u m e n b a c h holds that "a lmost all the diversity o f the f o r m of the 
h e a d in d i f f e r e n t nations is to be attr ibuted to the m o d e of life and 
to art ." 

B l u m e n b a c h d o e s not d e n y that such c h a n g e s , p r o m o t e d over 
m a n y g e n e r a t i o n s , m a y eventual ly b e c o m e heredi tary (by a process 
genera l ly cal led " L a m a r c k i s m , " or " inher i tance o f a c q u i r e d charac
ters" today, b u t s e r v i n g as the folk w i s d o m of the late e i g h t e e n t h 
c e n t u r y , a n d as n o t h i n g pecul iar to L a m a r c k , as B l u m e n b a c h ' s sup
p o r t illustrates). " W i t h the p r o g r e s s o f t ime," B l u m e n b a c h writes, 
"art m a y d e g e n e r a t e into a second n a t u r e . " 

B u t B l u m e n b a c h strongly he ld that most racial variat ion, as su
perficial imposit ions of c l imate a n d m o d e of life, c o u l d be easily 
a l tered or r e v e r s e d by m o v i n g to a n e w r e g i o n or by a d o p t i n g new 
styles of b e h a v i o r . W h i t e E u r o p e a n s l iving for g e n e r a t i o n s in the 
tropics m a y b e c o m e d a r k - s k i n n e d , whi le A f r i c a n s t ransported as 
slaves to h i g h lat itudes m a y eventual ly b e c o m e white: " C o l o r , what
e v e r be its cause, be i t bile, or the inf luence of the sun, the air, or the 
c l imate, is, at all events , an advent i t ious a n d easily c h a n g e a b l e thing, 
a n d can n e v e r consti tute a diversity of species ." 

B a c k e d by these views on the superficiality of racial variation, 
B l u m e n b a c h stoutly d e f e n d e d the mental a n d m o r a l unity of all 
p e o p l e s . He held part icular ly s t r o n g opinions on the equal status o f 
black A f r i c a n s a n d white E u r o p e a n s — p e r h a p s because Afr icans 
h a d b e e n most s t igmatized by convent ional racist beliefs. 

B l u m e n b a c h established a special l ibrary in his h o u s e devoted 
exclusively to wri t ings by black authors . He may h a v e b e e n patroniz
i n g in pra is ing " the g o o d disposit ion a n d faculties of these o u r black 
b r e t h r e n , " but paternal i sm is better than c o n t e m p t . He c a m p a i g n e d 
f o r the abolit ion of slavery w h e n such views did not enjoy wide
s p r e a d assent, a n d he asserted the m o r a l superior i ty of slaves to 
their captors , s p e a k i n g of a "natura l tenderness of heart , which has 
n e v e r b e e n b e n u m b e d or ext i rpated on b o a r d the transport vessels 
or on the W e s t India s u g a r plantat ions by the brutal ity of their white 
e x e c u t i o n e r s . " 

B l u m e n b a c h a f f i r m e d "the perfectibil ity o f the mental faculties 
a n d the talents of the N e g r o , " a n d he listed the f ine w o r k s of his 
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l ibrary, o f f e r i n g special praise for the poetry of Phillis Wheat ley , a 
B o s t o n slave whose writ ings h a v e only recently b e e n rediscovered 
a n d r e p r i n t e d in A m e r i c a : "I possess Engl ish, D u t c h , a n d Latin 
p o e m s by several [black authors] , a m o n g s t which h o w e v e r a b o v e all, 
those of Phillis W h e a t l e y of B o s t o n , w h o is just ly f a m o u s for t h e m , 
deserves m e n t i o n h e r e . " Finally, B l u m e n b a c h noted that m a n y C a u 
casian nations c o u l d not boast so f ine a set of a u t h o r s a n d scholars 
as black A f r i c a has p r o d u c e d u n d e r the most d e p r e s s i n g c ircum
stances of pre judice a n d slavery: "It w o u l d not be difficult to m e n 
tion ent ire w e l l - k n o w n provinces o f E u r o p e , f r o m o u t o f w h i c h y o u 
w o u l d not easily e x p e c t to obtain o f f - h a n d such g o o d a u t h o r s , poets , 
p h i l o s o p h e r s , a n d c o r r e s p o n d e n t s o f the Paris A c a d e m y . " 

N o n e t h e l e s s , w h e n B l u m e n b a c h p r e s e n t e d his impl ied mental 
p icture o f h u m a n d i v e r s i t y — h i s transposit ion f r o m L i n n a e a n g e o g 
r a p h y to hierarchical r a n k i n g — h e chose to identify a central g r o u p 
as closest to the created ideal , a n d then to character ize o t h e r g r o u p s 
b y relative d e g r e e s o f d e p a r t u r e f r o m this archetypal s tandard . H e 
e n d e d up with a system (see the a c c o m p a n y i n g il lustration f r o m his 
treatise) that p laced a single race at the pinnacle of closest a p p r o a c h 
to the or ig inal creat ion, a n d then envis ioned t w o symmetr ica l lines 
o f d e p a r t u r e f r o m this ideal t o w a r d g r e a t e r a n d g r e a t e r d e g e n e r 
ation. 

We m a y now r e t u r n to the r iddle o f the n a m e Caucas ian , a n d to 
the significance of B l u m e n b a c h ' s addit ion of a f i f th race, the Malay 
variety. B l u m e n b a c h chose to r e g a r d his o w n E u r o p e a n variety as 
closest to the created ideal , a n d he then searched within the variety 
o f E u r o p e a n s for a smaller g r o u p of greatest p e r f e c t i o n — t h e high
est of the highest , so to speak. As we have seen, he identif ied the 
p e o p l e a r o u n d M o u n t C a u c a s u s as the closest e m b o d i m e n t s o f an 
or ig inal ideal , a n d he then n a m e d the entire E u r o p e a n race for their 
f inest representat ives . 

B u t B l u m e n b a c h now faced a d i l e m m a . He h a d a lready af f i rmed 
the menta l and m o r a l equality o f all peoples . He t h e r e f o r e could 
not use these c o n v e n t i o n a l s tandards of racist r a n k i n g to establish 
d e g r e e s o f relative d e p a r t u r e f r o m the Caucas ian ideal . Instead, and 
h o w e v e r subjective (and e v e n risible) we view the cri terion today, 
B l u m e n b a c h chose physical beauty as his g u i d e to r a n k i n g . He sim
ply a f f i rmed that E u r o p e a n s w e r e most beauti ful , with p e o p l e of the 
C a u c a s u s on the h ighest p innacle of comel iness (hence his l inking, 
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in the quotat ion p r e s e n t e d at the b e g i n n i n g of this article, of m a x i 
mal beauty with place o f h u m a n o r i g i n — f o r B l u m e n b a c h v i e w e d 
all s u b s e q u e n t variat ion as d e p a r t u r e f r o m a created ideal , a n d 
the most beaut i ful p e o p l e must t h e r e f o r e live closest to o u r pr imal 
h o m e ) . 

B l u m e n b a c h ' s descr ipt ions a r e p e r v a d e d by his personal sense 
of relative beauty , p r e s e n t e d as t h o u g h he w e r e discussing an objec
tive a n d quantif iable p r o p e r t y , not subject to d o u b t or d isagree
m e n t . He describes a G e o r g i a n f e m a l e skull ( from closest to M o u n t 
Caucasus) in his col lect ion as "really the most beaut i ful f o r m of skull 
w h i c h . . . a lways of itself attracts every eye , h o w e v e r little obser
vant . " H e then d e f e n d s his E u r o p e a n s tandard o n aesthetic 
g r o u n d s : 

In the first place, that stock displays . . . the most beautiful form of the skull, 
from which, as from a mean and primeval type, the others diverge by most 
easy gradations. . . . Besides, it is white in color, which we may fairly assume 
to have been the primitive color of mankind, since . . . it is very easy for 
that to degenerate into brown, but very much more difficult for dark to 
become white. 

B l u m e n b a c h then p r e s e n t e d all h u m a n variety on two lines o f 
successive d e p a r t u r e f r o m this Caucas ian ideal , e n d i n g in the two 
most d e g e n e r a t e (least attractive, not moral ly u n w o r t h y or mental ly 
obtuse) f o r m s o f h u m a n i t y — A s i a n s o n o n e side, a n d A f r i c a n s o n 
the o ther . B u t B l u m e n b a c h also w a n t e d to des ignate i n t e r m e d i a r y 
f o r m s b e t w e e n ideal a n d most d e g e n e r a t e — e s p e c i a l l y since e v e n 
g r a d a t i o n f o r m e d his p r i m a r y a r g u m e n t for h u m a n unity. In his 
or ig inal f o u r - r a c e system, he c o u l d identify Nat ive A m e r i c a n s as 
i n t e r m e d i a r y b e t w e e n E u r o p e a n s a n d As ians , but w h o w o u l d serve 
as the transnational f o r m b e t w e e n E u r o p e a n s a n d Afr icans? 

T h e f o u r - r a c e system c o n t a i n e d n o a p p r o p r i a t e g r o u p , a n d 
could t h e r e f o r e not be t r a n s f o r m e d into the new g e o m e t r y of a 
p innacle with t w o symmetr ica l l imbs l e a d i n g to m a x i m a l d e p a r t u r e 
f r o m ideal f o r m . B u t invent ion of a f i f th racial c a t e g o r y for f o r m s 
intermediate b e t w e e n E u r o p e a n s a n d A f r i c a n s w o u l d c o m p l e t e the 
new g e o m e t r y — a n d B l u m e n b a c h t h e r e f o r e a d d e d the Malay race, 
not as a m i n o r factual re f inement , b u t as the e n a b l e r of a t h o r o u g h 
g e o m e t r i c t r a n s f o r m a t i o n in theories (mental pictures) a b o u t 
h u m a n diversity. A s a n i n t e r m e d i a r y b e t w e e n E u r o p e a n s a n d 
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A f r i c a n s , the Malay variety p r o v i d e d crucial s y m m e t r y for B l u m e n 
bach's hierarchical t a x o n o m y . T h i s Malay addit ion t h e r e f o r e c o m 
pleted the g e o m e t r i c t rans format ion f r o m a n u n r a n k e d g e o g r a p h i c 
m o d e l to the c o n v e n t i o n a l h ierarchy of impl ied w o r t h that has fos
tered so m u c h social g r i e f e v e r since. B l u m e n b a c h e p i t o m i z e d his 
system in this g e o m e t r i c m a n n e r , a n d explicit ly d e f e n d e d the neces
sary role of his Malay addi t ion: 

I have allotted the first place to the Caucasian . . . which makes me esteem it 
the primeval one. This diverges in both directions into two, most remote 
and very different from each other; on the one side, namely, into the Ethio
pian, and on the other into the Mongolian. T h e remaining two occupy the 
intermediate positions between that primeval one and these two extreme 
varieties; that is, the American between the Caucasian and Mongolian; the 
Malay between the same Caucasian and Ethiopian. 

Scholars of ten s u p p o s e that a c a d e m i c ideas must r e m a i n , at 
worst , harmless a n d , at best, mildly a m u s i n g or e v e n instructive. B u t 
ideas do not reside in the ivory tower of o u r usual m e t a p h o r a b o u t 
academic i rre levancy. P e o p l e are , as Pascal said, th inking r e e d s , a n d 
ideas motivate h u m a n history. W h e r e w o u l d Hit ler have b e e n with
o u t racism, J e f f e r s o n wi thout liberty? B l u m e n b a c h lived as a clois
tered professor all his life, b u t his ideas r e v e r b e r a t e t h r o u g h o u r 
wars , o u r conquests , o u r suf fer ings , a n d o u r h o p e s . I t h e r e f o r e e n d 
by r e t u r n i n g to the co inc idence of 1 7 7 6 , as J e f f e r s o n wrote the 
Dec larat ion o f I n d e p e n d e n c e while B l u m e n b a c h publ ished the f i r s t 
edit ion of his treatise in Lat in . C o n s i d e r the w o r d s of L o r d A c t o n 
on the p o w e r of ideas to p r o p e l history, as i l lustrated by potential 
passage f r o m Latin to action: 

It was from America that . . . ideas long locked in the breast of solitary 
thinkers, and hidden among Latin folios—burst forth like a conqueror 
upon the world they were destined to transform, under the title of the 
Rights of Man. 
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The Moral State of Tahiti—and of Darwin 

C h i l d h o o d precocity is an eer ie a n d fascinat ing p h e n o m e n o n . 
B u t let us not f o r g e t the limits; a g e a n d e x p e r i e n c e c o n f e r s o m e 
blessing. T h e c o m p o s i t i o n s that M o z a r t w r o t e a t f o u r a n d f i v e are 
not e n d u r i n g masterpieces , h o w e v e r sweet. We e v e n have a w o r d 
for such "l i terary or artistic w o r k s p r o d u c e d in the author 's y o u t h " 
(Oxford English Dictionary)—-juvenilia. T h e t e r m has always b o r n e a 
d e r o g a t o r y t inge; artists certainly h o p e for substantial o n t o g e n e t i c 
i m p r o v e m e n t ! J o h n D o n n e , i n the second r e c o r d e d use o f the w o r d 
(1633) entit led his early w o r k s : " Iuueni l ia : or certaine p a r a d o x e s 
a n d p r o b l e m e s . " 

I shouldn ' t place myse l f in such a u g u s t c o m p a n y , b u t I do feel 
the n e e d to confess . My f irst w o r k was a p o e m a b o u t d inosaurs , 
writ ten at a g e e ight . I c r i n g e to r e m e m b e r its f irst verse: 

Once there was a Triceratops 
With his horns he gave big bops 
He gave them to an allosaur 
Who went away without a roar. 

(I c r i n g e e v e n m o r e to recall its eventual disposit ion. I sent the 
p o e m t o m y b o y h o o d h e r o , N e d Colber t , c u r a t o r o f d inosaurs a t the 
A m e r i c a n M u s e u m of N a t u r a l History. Fi f teen years later, w h e n I 
was tak ing his c o u r s e as a g r a d u a t e student , C o l b e r t h a p p e n e d to 
c lean out his o ld files, f o u n d the p o e m , a n d gleeful ly shared i t with 
all my classmates o n e a f ternoon.) 

N o w , a trivia quest ion on the same t h e m e : W h a t was C h a r l e s 
Darwin 's f irst p u b l i s h e d w o r k ? A speculat ion on evolut ion? P e r h a p s 
a narrat ive of scientific d iscovery on the Beagle? N o , this greatest a n d 
most revo lut ionary of all biologists, this inverter of the established 
o r d e r , publ ished his first w o r k in the South African Christian Recorder 
for 1 8 3 6 — a j o i n t article with Beagle s k i p p e r R o b e r t FitzRoy on " T h e 
M o r a l State o f T a h i t i . " ( T h e s tandard cata logue o f Darwin 's publica
tions lists o n e p r i o r i t e m — a booklet of Beagle letters a d d r e s s e d to 
Professor H e n s l o w a n d p r i n t e d by the C a m b r i d g e Phi losophical So
ciety in 1835. B u t this p a m p h l e t was issued only for private distribu
tion a m o n g m e m b e r s — t h e equiva lent o f a n i n f o r m a l m o d e r n 
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X e r o x i n g . " T h e M o r a l State o f T a h i t i " represents Darwin 's f i r s t 
public a p p e a r a n c e in pr int , a n d b i o g r a p h e r s r e c o r d this article as 
his f irst p u b l i c a t i o n — e v e n t h o u g h the wri t ing is mostly FitzRoy's, 
with l o n g e x c e r p t s f r o m Darwin 's diaries p a t c h e d in a n d p r o p e r l y 
a c k n o w l e d g e d . ) 

T h e great Russian e x p l o r e r O t t o von K o t z e b u e h a d p o u r e d fuel 
on an o ld a n d w o r l d w i d e d i s p u t e by a r g u i n g that Christ ian mission
aries h a d p e r p e t r a t e d far m o r e h a r m than g o o d in d e s t r o y i n g native 
cul tures (while o f ten cynically f r o n t i n g for colonial p o w e r ) u n d e r 
the guise o f " i m p r o v e m e n t . " FitzRoy a n d D a r w i n w r o t e their article 
to attack K o t z e b u e a n d to d e f e n d the g o o d w o r k of Engl ish mission
aries in T a h i t i a n d N e w Z e a l a n d . 

T h e two shipmates b e g a n by not ing with sorrow the s t r o n g anti-
missionary sent iments that they h a d e n c o u n t e r e d w h e n the Beagle 
called a t C a p e T o w n : 

A very short stay at the Cape of Good H o p e is sufficient to convince even a 
passing stranger, that a strong feeling against the Missionaries in South 
Africa is there very prevalent. From what cause a feeling so much to be 
lamented has arisen, is probably well known to residents at the Cape. We 
can only notice the fact: and feel sorrow. 

F o l l o w i n g a g e n e r a l d e f e n s e of missionary activity, FitzRoy a n d 
D a r w i n m o v e to specific cases of their o w n pr ior observat ion, partic
ularly to the i m p r o v e d " m o r a l state" o f T a h i t i : 

Quitting opinions . . . it may be desirable to see what has been doing at 
Otaheite (now called Tahiti) and at New Zealand, towards reclaiming the 
"barbarians." . . . T h e Beagle passed a part of last November at Otaheite or 
Tahiti. A more orderly, quiet, inoffensive community I have not seen in any 
other part of the world. Every one of the Tahitians appeared anxious to 
oblige, and naturally good tempered and cheerful. They showed great 
respect for, and a thorough good will towards, the missionaries; . . . and 
most deserving of such a feeling did those persons appear to be. 

FitzRoy a n d D a r w i n w e r e , obviously, attentive to a possible 
c o u n t e r a r g u m e n t — t h a t the T a h i t i a n s have always b e e n so decent , 
a n d that missionary activity h a d b e e n irre levant to their g o o d quali
ties by E u r o p e a n taste. T h e article is largely an a r g u m e n t against 
this interpretat ion a n d a d e f e n s e for direct a n d substantial " im
p r o v e m e n t " by missionaries. D a r w i n , in part icular , presents two ar-
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g u m e n t s , b o t h q u o t e d directly f r o m his j o u r n a l s . First, T a h i t i a n 
Christ ianity seems d e e p a n d g e n u i n e , not " for s h o w " a n d only in the 
p r e s e n c e of missionaries. D a r w i n cites an incident f r o m his travels 
with native T a h i t i a n s into the island's interior, far f r o m scrutiny. 
(This e v e n t m u s t have impressed D a r w i n powerfu l ly , for he told the 
tale in several letters to family m e m b e r s back h o m e a n d i n c l u d e d an 
a c c o u n t in his Voyage of the Beagle): 

Before we laid ourselves down to sleep, the elder Tahitian fell on his knees, 
and repeated a long prayer. He seemed to pray as a christian should, with 
fitting reverence to his God, without ostentatious piety, or fear of ridicule. 
At daylight, after their morning prayer, my companions prepared an excel
lent breakfast of bananas and fish. Neither of them would taste food without 
saying a short grace. Those travellers, who hint that a Tahitian prays only 
when the eyes of the missionaries are fixed on him, might have profited by 
similar evidence. 

S e c o n d , a n d m o r e i m p o r t a n t , T a h i t i a n g o o d qualities have b e e n 
created , or substantially fostered, by missionary activity. T h e y w e r e 
a d u b i o u s lot, D a r w i n asserts, b e f o r e W e s t e r n civilization arr ived . 

On the whole, it is my opinion that the state of morality and religion in 
Tahiti is highly creditable. . . . Human sacrifices,—the bloodiest warfare,— 
parricide,—and infanticide,—the power of an idolatrous priesthood,—and 
a system of profligacy unparalleled in the annals of the world,—have been 
abolished,—and dishonesty, licentiousness, and intemperance have been 
greatly reduced, by the introduction of Christianity. 

( O n the subject of sexual f r e e d o m in w o m e n , so l o n g an issue 
and l e g e n d f o r T a h i t i a n travelers f r o m C a p t a i n C o o k t o Fletcher 
Chris t ian, Fi tzRoy r e m a r k e d : "I w o u l d scarcely v e n t u r e to g ive a 
g e n e r a l o p i n i o n , after only so short an acquaintance; but I may say 
that I witnessed no i m p r o p r i e t i e s . " N o n e t h e l e s s , Fi tzRoy did a d m i t 
that " h u m a n n a t u r e in T a h i t i c a n n o t be s u p p o s e d s u p e r i o r to e r r i n g 
h u m a n n a t u r e in o t h e r parts of the w o r l d . " D a r w i n then a d d e d a 
keen observat ion on hypocrisy in W e s t e r n male travelers w h o do 
not sufficiently credit missionaries as a result of their pr ivate frustra
tion on this issue: "I do bel ieve that, d i s a p p o i n t e d in not f inding the 
f ie ld of l icentiousness so o p e n as f o r m e r l y , a n d as was e x p e c t e d , they 
will not g ive credit to a moral i ty which they do not wish to practise.") 

M a n y a r g u m e n t s float back a n d forth t h r o u g h this interest ing 
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article, b u t the d o m i n a n t t h e m e can surely be s u m m a r i z e d in a single 
w o r d : paternal ism. We k n o w what i s g o o d for the p r i m i t i v e s — a n d 
thank G o d they a r e r e s p o n d i n g a n d i m p r o v i n g o n T a h i t i b y b e c o m 
i n g m o r e E u r o p e a n in their customs a n d actions. Praise the mission
aries for this e x e m p l a r y work . O n e c o m m e n t , again by FitzRoy, 
c a p t u r e s this t h e m e with special d iscomfort (to m o d e r n eyes) for its 
p a t r o n i z i n g a p p r o a c h , e v e n to royalty: 

T h e Queen , and a large party, passed some hours on board the Beagle. 
Their behavior was extremely correct, and their manners were inoffensive. 
Judging from former accounts, and what we witnessed, I should think that 
they are improving yearly. 

T h u s , w e may r e t u r n t o m y o p e n i n g i s s u e — t h e t h e m e o f j u v e 
nilia. Shall we place this article on the " M o r a l State of T a h i t i , " Dar
win's very f i rs t , into the category of severe later embarrassments? 
Did D a r w i n great ly revise his views on n o n - W e s t e r n p e o p l e s a n d 
civilizations, a n d c o m e to r e g a r d his early paternal ism as a folly of 
y o u t h f u l i n e x p e r i e n c e ? M u c h tradit ional c o m m e n t a r y in the hagio-
graphica l m o d e w o u l d say s o — a n d isolated quotat ions can be cited 
f r o m h e r e a n d t h e r e to s u p p o r t such an interpretat ion (for Darwin 
was a c o m p l e x m a n w h o wrest led with d e e p issues, somet imes in 
contradic tory ways , t h r o u g h o u t his life). 

B u t I w o u l d a d v a n c e the oppos i te claim as a general i ty . I don't 
think that D a r w i n e v e r substantially revised his anthropolog ica l 
views. His basic att i tude r e m a i n e d : " they" are infer ior b u t r e d e e m 
able. His m o d e o f a r g u m e n t c h a n g e d in later life. He w o u l d no 
l o n g e r f r a m e his att i tude in terms of tradit ional Christ ianity and 
missionary w o r k . He w o u l d t e m p e r his s trongest paternalistic en
thusiasm with a g r o w i n g u n d e r s t a n d i n g (cynicism w o u l d be too 
s t r o n g a w o r d ) of the foibles o f human nature in all cul tures , includ
i n g his o w n . (We see the f irst fruits of such w i s d o m in his c o m m e n t , 
cited previously , on why sexual ly f rustrated travelers fail to credit 
T a h i t i a n missionaries.) B u t his basic bel ief in a h ierarchy of cultural 
a d v a n c e , with white E u r o p e a n s on top a n d natives o f d i f ferent col
ors on the b o t t o m , did not c h a n g e . 

T u r n i n g to the major w o r k of Darwin 's maturi ty , The Descent of 
Man ( 1 8 7 1 ) , D a r w i n writes in s u m m a r y : 

T h e races differ also in constitution, in acclimatisation, and in liability to 
certain diseases. Their mental characteristics are likewise very distinct; 
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chiefly as it would appear in their emotional, but partly in their intellectual 
faculties. Every one who has had the opportunity of comparison, must have 
been struck with the contrast between the taciturn, even morose, aborigines 
of S. America and the lighthearted, talkative negroes. 

T h e most str iking passage occurs in a d i f f e r e n t context . D a r w i n is 
a r g u i n g that discontinuit ies in n a t u r e do not speak against evolu
tion, because most i n t e r m e d i a t e f o r m s are n o w ext inct . Just think, 
h e tells us, h o w m u c h g r e a t e r the g a p b e t w e e n apes a n d h u m a n s 
will b e c o m e w h e n b o t h the h ighest apes a n d the lowest p e o p l e are 
e x t e r m i n a t e d : 

At some future period, not very distant as measured by centuries, the civi
lized races of man will almost certainly exterminate and replace throughout 
the world the savage races. At the same time the anthropomorphous apes 
. . . will no doubt be exterminated. T h e break will then be rendered wider, 
for it will intervene between man in a more civilized state, as we may hope, 
than the Caucasian, and some ape as low as a baboon, instead of as at present 
between the negro or Australian and the gorilla. 

T h e c o m m o n (and false) impress ion o f Darwin 's egal i tarianism 
arises largely f r o m selective quotat ion. D a r w i n was strongly at
tracted to certain p e o p l e s of ten despised by E u r o p e a n s , a n d s o m e 
later writers h a v e falsely e x t r a p o l a t e d to a p r e s u m e d g e n e r a l atti
tude . On the Beagle v o y a g e , for e x a m p l e , he s p o k e highly o f A f r i c a n 
blacks ens laved in Brazi l : 

It is impossible to see a negro and not feel kindly towards him; such cheer
ful, open, honest expressions and such fine muscular bodies; I never saw 
any of the diminutive Portuguese with their murderous countenances, with
out almost wishing for Brazil to follow the example of Hayti. 

But toward o t h e r p e o p l e s , part icularly the F u e g i a n s o f southern
most South A m e r i c a , D a r w i n felt c o n t e m p t : "I bel ieve i f the w o r l d 
was searched, n o l o w e r g r a d e o f m a n c o u l d b e f o u n d . " E laborat ing 
later on the v o y a g e , D a r w i n writes: 

Their red skins filthy and greasy, their hair entangled, their voices discor
dant, their gesticulation violent and without any dignity. Viewing such men, 
one can hardly make oneself believe that they are fellow creatures placed in 
the same world. . . . It is a common subject of conjecture, what pleasure in 
life some of the less gifted animals can enjoy? How much more reasonably 
it may be asked with respect to these men. 
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On the subject of sexual d i f ferences , so o f ten a s u r r o g a t e for 
racial att i tudes, D a r w i n writes in The Descent of Man (and with direct 
a n a l o g y to cul tural variat ion): 

It is generally admitted that with woman the powers of intuition, of rapid 
perception, and perhaps of imitation, are more strongly marked than in 
man; but some, at least, of these faculties are characteristic of the lower 
races, and therefore of a past and lower state of civilization. T h e chief 
distinction in the intellectual powers of the two sexes is shown by man 
attaining to a higher eminence, in whatever he takes up, than woman can 
attain—whether requiring deep thought, reason, or imagination, or merely 
the use of the senses and hands. 

D a r w i n attributes these d i f ferences to the e v o l u t i o n a r y s t ruggle 
that males must p u r s u e for success in m a t i n g : " T h e s e var ious facul
ties will thus h a v e b e e n continual ly put to the test, a n d selected 
d u r i n g m a n h o o d . " In a r e m a r k a b l e passage, he t h e n expresses 
thanks that evo lut ionary innovat ions of e i ther sex tend to pass, by 
inher i tance , to b o t h s e x e s — l e s t the disparity b e t w e e n m e n a n d 
w o m e n b e c o m e e v e r g r e a t e r b y virtue o f exclusively male a c c o m 
pl ishment : 

It is, indeed, fortunate that the law of the equal transmission of characters 
to both sexes has commonly prevailed throughout the whole class of mam
mals; otherwise it is probable that man would have become as superior in 
mental endowment to woman, as the peacock is in ornamental plumage to 
the peahen. 

Shall we then simply label D a r w i n as a constant racist a n d sexist 
all the way f r o m y o u t h f u l folly to m a t u r e reflection? S u c h a stiff-
n e c k e d a n d unchar i tab le att i tude will not h e l p us i f we wish to u n 
d e r s t a n d a n d seek e n l i g h t e n m e n t f r o m o u r past. Instead I will p lead 
for D a r w i n o n two g r o u n d s , o n e g e n e r a l , the o t h e r personal . 

T h e g e n e r a l a r g u m e n t i s obvious a n d easy to m a k e . H o w can we 
castigate s o m e o n e f o r r e p e a t i n g a s t a n d a r d assumpt ion of his a g e , 
h o w e v e r m u c h w e m a y legit imately d e p l o r e that att i tude today? B e 
lief in racial a n d sexual inequality was u n q u e s t i o n e d a n d canonical 
a m o n g upper-c lass V i c t o r i a n m a l e s — p r o b a b l y a b o u t a s controver
sial as the P y t h a g o r e a n t h e o r e m . D a r w i n did construct a d i f ferent 
rat ionale for a s h a r e d c e r t a i n t y — a n d for this we may exact some 
j u d g m e n t . B u t I see no p u r p o s e in s t r o n g criticism for a largely 
passive a c c e p t a n c e o f c o m m o n w i s d o m . Let u s r a t h e r analyze why 
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such potent a n d evil nonsense then passed for certain k n o w l e d g e . 
If I c h o o s e to i m p o s e indiv idual b l a m e for all past social ills, 

t h e r e will be no o n e left to like in some of the most fascinating 
p e r i o d s of o u r history. For e x a m p l e , a n d s p e a k i n g personal ly , i f I 
p lace every V i c t o r i a n anti-Semite b e y o n d the pale of my attention, 
my c o m p a s s of available music a n d l i terature will be pitifully small. 
T h o u g h I h o l d no s h r e d of s y m p a t h y for active persecutors , I can
n o t excor ia te individuals w h o acquiesced passively in a s t a n d a r d 
societal j u d g m e n t . Rail instead against the j u d g m e n t , a n d try to 
u n d e r s t a n d what motivates m e n o f d e c e n t will. 

T h e personal a r g u m e n t i s m o r e difficult a n d requires substantial 
b iographica l k n o w l e d g e . At t i tudes are o n e thing, actions a n o t h e r — 
a n d by their fruits ye shall k n o w t h e m . W h a t d id D a r w i n do with his 
racial att i tudes, a n d h o w do his actions stack up against the m o r e s of 
his c o n t e m p o r a r i e s ? By this p r o p e r cr i ter ion, D a r w i n merits o u r ad
mirat ion. 

D a r w i n was a meliorist in the paternalistic tradit ion, not a be
l iever in biological ly f ixed a n d ineradicable inequality. E i ther atti
t u d e can lead to ug ly statements a b o u t despised peoples , b u t 
practical c o n s e q u e n c e s are so d i f ferent . T h e meliorist may wish to 
e l iminate cul tura l practices, a n d may be vicious a n d u n c o m p r o m i s 
i n g in his lack of s y m p a t h y for d i f ferences , but he does view "sav
a g e s " (Darwin's w o r d ) as "pr imit ive" by social c i rcumstance a n d 
biologically capable o f " i m p r o v e m e n t " (read "Westernizat ion") . B u t 
the determinist r e g a r d s "pr imit ive" c u l t u r e as a reflection of unal
terable biological inferiority , a n d what social policy must t h e n follow 
in an era of colonial e x p a n s i o n : e l imination, slavery, p e r m a n e n t 
d o m i n a t i o n ? 

E v e n f o r his most despised F u e g i a n s , D a r w i n u n d e r s t o o d the 
small intrinsic d i f f e r e n c e b e t w e e n t h e m in their nakedness a n d h i m 
in his regal ia . He attr ibuted their limits to a h a r s h s u r r o u n d i n g 
cl imate a n d h o p e d , in his usual paternalistic way, for their eventual 
i m p r o v e m e n t . He wrote in his Beagle d iary for F e b r u a r y 24, 1834: 

Their country is a broken mass of wild rocks, lofty hills and useless forests, 
and these are viewed through mists and endless storms. . . . How little can 
the higher powers of the mind come into play: what is there for imagination 
to paint, for reason to compare, for judgment to decide upon? To knock a 
limpet from the rock does not even require cunning, that lowest power of 
the mind. . . . Although essentially the same creature, how little must the 
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mind of one of these beings resemble that of an educated man. What a scale 
of improvement is comprehended between the faculties of a Fuegian savage 
and a Sir Isaac Newton! 

Darwin 's final line on the F u e g i a n s (in the Voyage of the Beagle) 
uses an interest ing a n d r e v e a l i n g p h r a s e in s u m m a r y : "I bel ieve, in 
this e x t r e m e part of S o u t h A m e r i c a , m a n exists in a lower state of 
i m p r o v e m e n t than i n any o t h e r part o f the w o r l d . " Y o u may c r i n g e 
at the paternal ism, b u t " l o w e r state of i m p r o v e m e n t " does at least 
stake a claim for potential b r o t h e r h o o d . A n d D a r w i n did r e c o g n i z e 
the b e a m in his o w n shipmates ' eyes in wri t ing of their c o m p a r a b l e 
irrationalisms: 

Each [Fuegian] family or tribe has a wizard or conjuring doctor. . . . [Yet] I 
do not think that our Fuegians were much more superstitious than some of 
the sailors; for an old quartermaster firmly believed that the successive 
heavy gales, which we encountered off Cape Horn, were caused by our 
having the Fuegians on board. 

I must note a prec ious i rony and s u m m a r i z e (all too briefly) a 
b izarre a n d w o n d e r f u l story. W e r e it not for paternal ism, the Beagle 
m i g h t n e v e r have sailed, a n d D a r w i n w o u l d probably have lost his 
d a t e with history. R e g r e t paternal ism, l a u g h at it, c r i n g e m i g h t i l y — 
b u t g r a n t this most salutary, i f indirect , benefit for D a r w i n . C a p t a i n 
Fi tzRoy h a d m a d e a p r e v i o u s v o y a g e to T i e r r a del F u e g o . T h e r e he 
" a c q u i r e d , " t h r o u g h r a n s o m a n d p u r c h a s e , f o u r F u e g i a n natives, 
w h o m he b r o u g h t to E n g l a n d for a h a r e b r a i n e d e x p e r i m e n t in the 
" i m p r o v e m e n t " o f "savages . " T h e y arr ived a t P l y m o u t h i n O c t o b e r 
1830 and r e m a i n e d until the Beagle set sail again in D e c e m b e r 1 8 3 1 . 

O n e o f the f o u r soon died o f smal lpox , but the others l ived a t 
W a l t h a m s t o w a n d rece ived instruction in English m a n n e r s , lan
g u a g e , a n d re l ig ion. T h e y attracted w i d e s p r e a d attention, i n c l u d i n g 
an official s u m m o n s f o r a visit with K i n g Wil l iam IV . FitzRoy, 
f iercely c o m m i t t e d to his paternalistic e x p e r i m e n t , p l a n n e d the next 
Beagle v o y a g e pr imari ly to r e t u r n the three Fuegians , a l o n g with an 
Engl ish missionary a n d a large c a r g o of totally i n c o n g r u o u s a n d 
useless g o o d s ( inc luding tea trays a n d sets of fine china) d o n a t e d , 
with the wor ld 's best will a n d d e e p e s t naivete, by w o m e n of the 
parish. T h e r e on the tip o f S o u t h A m e r i c a , FitzRoy p l a n n e d to es
tablish a mission to b e g i n the g r e a t task of i m p r o v e m e n t for the 
earth's most lowly creatures . 
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FitzRoy w o u l d have c h a r t e r e d a boat at his o w n e x p e n s e to re
t u r n Y o r k Minster , J e m m y B u t t o n , a n d Fuegia Basket t o their 
h o m e s . (Fitzroy's n a m e s for his c h a r g e s also reek with paternalistic 
der is ion. H o w w o u l d y o u like t o b e n a m e d C h r y s l e r B u i l d i n g — t h e 
secular m o d e r n A m e r i c a n c o u n t e r p a r t t o Y o r k Minster?) B u t the 
A d m i r a l t y , p r e s s u r e d by FitzRoy's p o w e r f u l relatives, f inal ly outfit
ted the Beagle a n d sent Fi tzRoy forth again , this t ime with Darwin 's 
c o m p a n y . D a r w i n l iked the three F u e g i a n s , a n d his l o n g contact in 
close q u a r t e r s h e l p e d to c o n v i n c e h i m that all p e o p l e share a c o m 
m o n biology, w h a t e v e r their cul tural disparity. L a t e in life, he re
cal led in the Descent of Man ( 1 8 7 1 ) : 

T h e American aborigines, Negroes and Europeans differ as much from 
each other in mind as any three races that can be named; yet I was inces
santly struck, whilst living with the Fuegians on board the "Beagle," with 
the many little traits of character, showing how similar their minds were 
to ours. 

FitzRoy's noble e x p e r i m e n t e n d e d i n predictable disaster. T h e y 
d o c k e d n e a r J e m m y Button 's h o m e , built huts for a mission station, 
p lanted E u r o p e a n vegetables , a n d l a n d e d Mr. Matthews, avatar o f 
Chr is t a m o n g the h e a t h e n , a l o n g with the three Fuegians . Mat thews 
lasted a b o u t t w o weeks . His ch ina s m a s h e d , his vegetables t r a m p l e d , 
FitzRoy o r d e r e d h i m back to the Beagle a n d eventual ly left h i m in 
N e w Z e a l a n d with his missionary b r o t h e r . 

FitzRoy r e t u r n e d a y e a r a n d a m o n t h later. He met J e m m y B u t 
ton, w h o told h i m that Y o r k a n d F u e g i a h a d r o b b e d him of all his 
clothes a n d tools, a n d left by c a n o e for their o w n nearby r e g i o n . 
J e m m y , m e a n w h i l e , h a d " r e v e r t e d " complete ly t o his f o r m e r m o d e 
o f life, t h o u g h h e r e m e m b e r e d s o m e Engl ish, e x p r e s s e d m u c h grati
t u d e to FitzRoy, a n d asked the captain to take s o m e presents to his 
special f r i e n d s — " a bow a n d q u i v e r full o f arrows to the schoolmas
ter of W a l t h a m s t o w . . . a n d two s p e a r h e a d s m a d e express ly for Mr . 
D a r w i n . " In a r e m a r k a b l e e x a m p l e of stiff u p p e r lip in the face of 
adversity, Fi tzRoy p u t the best possible spin u p o n a personal disas
ter. He w r o t e in conc lus ion: 

Perhaps a ship-wrecked seaman may hereafter receive help and kind treat
ment from Jemmy Button's children; prompted, as they can hardly fail to 
be, by the traditions they will have heard of men of other lands; and by an 
idea, however faint, of their duty to God as well as their neighbor. 



422 T H R E E C E N T U R I E S ' P E R S P E C T I V E S 

B u t the strongest a r g u m e n t for a d m i r i n g D a r w i n lies not in the 
relatively benef icent character of his belief, but in his chosen f o r m 
of action u p o n these convict ions. We c a n n o t use a m o d e r n political 
classification as termini o f an old s p e c t r u m . T h e egal i tarian e n d did 
not exist f o r the p o l i c y m a k e r s of Darwin 's day. Al l w e r e racists by 
m o d e r n s tandards . O n that s p e c t r u m , those w e n o w j u d g e most 
harshly u r g e d that inferiori ty be used as an excuse for dispossession 
a n d slavery, while those we most a d m i r e in retrospect u r g e d a m o r a l 
pr inciple o f equal r ights a n d nonexplo i ta t ion , w h a t e v e r the biologi
cal status of p e o p l e . 

D a r w i n held this second position a l o n g with the two A m e r i c a n s 
best r e g a r d e d by later history: T h o m a s J e f f e r s o n a n d Darwin's soul-
mate (for they shared the same birthdate) A b r a h a m Lincoln . Je f fer
son, t h o u g h e x p r e s s i n g h i m s e l f tentatively, wrote : "I a d v a n c e it, 
t h e r e f o r e , as a suspicion only, that the blacks . . . a r e infer ior to the 
whites i n the e n d o w m e n t both o f b o d y a n d o f m i n d . " B u t h e wished 
no policy of f o r c e d social inequality to flow f r o m this suspicion: 
" W h a t e v e r be their d e g r e e of talents, i t i s no m e a s u r e of their 
r ights . " As for L i n c o l n , m a n y sources have col lected his chi l l ing (and 
f requent) statements a b o u t black inferiority. Y e t he is national h e r o 
n u m e r o u n o for his separat ion o f biological assessment f r o m j u d g 
m e n t s a b o u t m o r a l issues a n d social policies. 

D a r w i n , too, was a fervent a n d active abolitionist. S o m e of the 
most m o v i n g passages e v e r writ ten against the slave t rade o c c u r in 
the last c h a p t e r of the Voyage of the Beagle. Darwin's ship, after cal l ing 
a t T a h i t i , N e w Z e a l a n d , Austra l ia , a n d S o u t h A f r i c a (where FitzRoy 
a n d D a r w i n submitted their bit of j u v e n i l i a to a local p a p e r ) , s t o p p e d 
f o r a last visit in Brazi l , b e f o r e setting a straight c o u r s e to E n g l a n d . 
D a r w i n w r o t e : 

On the 19th of August we finally left the shores of Brazil. I thank God I shall 
never again visit a slave-country. . . . Near Rio de Janeiro I lived opposite to 
an old lady, who kept screws to crush the fingers of her female slaves. I have 
stayed in a house where a young household mulatto, daily and hourly, was 
reviled, beaten, and persecuted enough to break the spirit of the lowest 
animal. I have seen a little boy, six or seven years old, struck thrice with a 
horse-whip (before I could interfere) on his naked head, for having handed 
me a glass of water not quite clean. . . . I was present when a kind-hearted 
man was on the point of separating forever the men, women, and little 
children of a large number of families who had long lived together. 
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In the n e x t l ine, D a r w i n m o v e s f r o m descr ipt ion to refutat ion 
a n d a plea for act ion: 

I will not even allude to the many heart-sickening atrocities which I authen
tically heard of;—nor would I have mentioned the above revolting details, 
had I not met with several people so blinded by the constitutional gaiety of 
the negro as to speak of slavery as a tolerable evil. 

R e f u t i n g the s t a n d a r d a r g u m e n t for b e n e v o l e n t t r e a t m e n t with a 
tel l ing a n a l o g y f r o m his o w n land, D a r w i n cont inues : 

It is argued that self-interest will prevent excessive cruelty; as if self-interest 
protected our domestic animals, which are far less likely than degraded 
slaves to stir up the rage of their savage masters. 

T h o u g h I h a v e r e a d t h e m a h u n d r e d t imes, I still c a n n o t e n c o u n 
ter Darwin 's c losing lines wi thout e x p e r i e n c i n g a spinal shiver for 
the p o w e r o f his p r o s e — a n d wi thout fee l ing g r e a t p r i d e in h a v i n g 
an intellectual h e r o with such a d m i r a b l e h u m a n qualities as well (the 
two don ' t m e s h very of ten) : 

Those who look tenderly at the slave owner and with a cold heart at the 
slave, never seem to put themselves into the position of the latter; what a 
cheerless prospect, with not even a hope of change! Picture to yourself the 
chance, ever hanging over you, of your wife and your little children—those 
objects which nature urges even the slave to call his own—-being torn from 
you and sold like beasts to the first bidder! And these deeds are done and 
palliated by men, who profess to love their neighbors as themselves, who 
believe in God, and pray that his Will be done on earth! It makes one's blood 
boil, yet heart tremble, to think that we Englishmen and our American 
descendants, with their boastful cry of liberty, have been and are so guilty. 

T h u s , i f we must c o n v e n e a c o u r t m o r e than 150 years after the 
e v e n t — a r a t h e r foolish not ion in any case, t h o u g h we seem d r i v e n 
to such a n a c h r o n i s m — I think that D a r w i n will pass t h r o u g h the 
pear ly gates , with p e r h a p s a short stay in p u r g a t o r y to think a b o u t 
paternal ism. W h a t then is the ant idote to paternal ism a n d its m o d 
e r n versions o f insufficient apprec ia t ion for h u m a n di f ferences 
(combined with too easy an equat ion o f one 's o w n part icular a n d 
largely accidental way with universal r ighteousness)? W h a t else but 
the direct a n d sympathet ic study o f cul tura l d i v e r s i t y — t h e wor ld 's 
most fascinating subject in any case, w h a t e v e r its virtues in m o r a l 
e d u c a t i o n . T h i s i s the g e n u i n e t h e m e b e h i n d o u r valuable m o d e r n 




