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"WHICH DRUMMER? WHICH MUSIC? HOW MEASURE D?" 

APRIL 10, 1978 JOHN W. VESTER, M.D. 

The subject matter of this paper is, in 
~ very rea~ sense, a,direct consequence of y own 
~ntrospect~ve analys~s of the paper-writing pro
cess, as it applies to me. On review of my past 
performances, I find that the order of events is 
something like this: 

As the deadline approaches, I have one 
of two moods as I consider the subject, and both 
of these moods are dark and bleak. If the sub
ject of the paper is one to which I have previously 
agreed, I begin to experience increasing feelings 
of paranoia and a sense of having been trapped 
into an impossible assignment. If, on the other 
hand, the topic has been left to my own selection, 
my mood is invariably one of total dismay . This 
arises from the fact that I always find the well
springs of inspiration completely dry . The fields 
from which I hope to harvest a bountiful crop 
appear stark and barren, resembling a landscape 
from the American Dust Bowl of the 1930's. I am 
then beset with feelings of envy for those who 
are capable of producing a lively and entertain
ingmanuscript from a fiction plot of their own 
design. I stand in absolute awe of those ho are 
able to produce a poem. My own efforts a long this 
latter line have produced a wealth of Bu a-Shave 
Sign verse and nothing more. 

If, by chance, a potentially us e ful 
topic does present itself I am always startled 
and a little distrustful. This event then leads 
to a frenzied gathering of data , reference works 
and assorted other necessaries. If fort~e con
tinues to smile upon my efforts, the ass imi lation 
process begins, ultimately to produce the hoped-
for manuscript. 

It was in the initial stage of envy of 

t ' 't gl.'fted that the decision was made the crea l.Vl. Y 
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to follow the course herein. I found myself mull
ing over such common appellations as: "gifted," 
"intelligent," "smart," Hfirst-rate " and so on. 
I began to ask myself just what those terms really 
mean. We all use them in conversation all the 
time and yet there are probably very few of us 
capable of a precise and accurate definition of 
any of them. The wide range of productivity, as 
a consequence of intellectual effectiveness, 
among human beings brought to mind the very 
well known quotation from Thoreau, so often 
repeated as to be approaching the status of 
a cliche: "If a man does not keep pace with 
his companions, perhaps it is because he hears 
a different drummer. Let him step to the mus~c 
which he hears, however measured or far away. 
Since variation in degrees of ~n~ellige~ce is 
enerally assumed to be a sign1f1cant, 1ndeed, 

~ajor variable in determining the amount and 
quality of human productivity, it seemed a worth-
while effort to determine the meaning o~ the 
word intelligence insofar as it is poss1ble 
to do so. It is apparent, then, that my 
title is drawn from Thoreau's statement and 
applies to this quest. 

Most of us cling to the notion that 
there is a single answer to the question "What 
is intelligence?" that is acceptable to all. 
We tend to think that since the word "intelli
gence" exists and since it is used by psycho
logists and other scientists, as well as lay
men, there must be something in every human 
being which is intelligent. In fact, however, 
the word intelligence resembles the word 
"aggression" in one important aspect. Aggres
sion cannot be seen nor is it possible to 
point to any definite or indefinite border
line between aggression and any other human 
attribute. Aggression is a construct which 
corresponds to the expectations of other 
people. The statement "John is aggressive " 
means that "Tom, Dick and Harry believe that 
when John comes up against certain things 
he begins to hit out and attack them." The 
same is true of intelligence. The statement 



that, "Frank is very intelligent" means t hat 
"Gertrude, Charlie and Al know that if they 
give Frank a ce rtain t ype of problem, he will 
deal with it more effectively than most peop le ." 
The assumption that Frank possesses the attr i 
bute of intelligence i s based on the fact t hat 
other people have previously seen or heard Frank 
behave in certain ways. This means, then, t hat 
the question "What is intelligence?" can be re
phrased as "What is it that makes Frank behave 
in such a fashion t hat we call him intelligent? " 
Thus, the current approach to answering the 
question "What is intelligence?" is to turn 
it into the ques tion "What type of behavior 
do the people who measure behavior describe' 
as intelligent behavior?" Those people who 
measure behavior are psychologists. Before 
it becomes painfully obvious to all, let me 
hasten to assure you that I am not a psycho
logist. I am odd, even eccentric, in my own 
ways, but I am not a psychologist. 

The human attribute we call intelli
gence was crea ted by a giant of the past, Si r 
Francis Galton. He was a British scientist 
who was born in 1822 and died in 1911. He 
was a cousin of Char les Darwin and was h imself 
renowned for his research in meteorology, 
heredity and anthropology. Sir Francis was 
the youngest of a family of four sisters and 
three brothers in a well-to-do home. His 
father had inherited an armaments factory , 
a profitable banking business and t he Quaker 
faith. He left Francis with quite eno gh 
money to be able to do what he liked and , 
presumably, with the urge to find a natural 
law which would justify his socially privileged 
position. He accompl i shed much. He proved 
that human fingerprints are constant and unique 
throughout life and his research led to thei r 
adoption in identification. He made voyages 
of discovery to then unknown parts of the 
world. He int roduced the words "anti-cyc l one " 
and "high pressure" and gave meteorolo~y a 
distinct push forward. Above all, he.~~tro~ 
duced methods for the numerical class~f~cat~on 
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of various physiological and mental attributes. 
Most of the content of the modern concept of 
intelligence was pioneered by Galton. 

Galton originally planned to be a phy
sician and studied medicine. For various reasons , 
he abandoned his medical stUdies and traveled in 
eastern Europe and Turkey. On his return, he 
undertook the study of mathematics at Caniliridge. 
While here, he focused his attentions on the 
order in which students of mathematics at 
Cambridge were graded. He was struck by the 
fact that there was such a large gap between 
the higest and the lowest marks in examina-
tions. He became preoccupied with the contri
butions of heredity to the apparent ,wide range 
of scholastic effectiveness. He had a number 
of ideas on' heredity brewing in his mind be-
fore his cousin, Charles Darwin, published 
"Origin of the Species in 1859. Ten years 
later he, Sir Francis Galton, published his 
own book "Heredity Genius" in which he re-
ported the results of a study covering 977 
outstanding men from a total of 300 families. 
Were he ~o.publish that same study today, cer
tain act~V1st groups would attack him mercilessly 
because he included no women in this study 
His aim, in that study, was to prove that • 
genius is exclusively based on heredity in 
t~e human species in the same way as the 
d1fferen~es between species are the result 
~f her~d1t~. In his choice of subject for 
1nvest1gat10n, he proceeded on the assumption 
th~t.reputation is a measure of natural 
ab~l~ty: 

"By reputation I mean the opinion 
of contemporaries, revised by posterity __ 
t~e favorable result of a critical analysis 
o each man's character by many biographers. 

. "By natural ability I mean th qualit1es of . t 11 ose 
urge and qual~~yea ~ct ~nd dispOSition which 
lead to reputation. nan 0 perform acts that 



Tha circular nature of this definition 
is apparent to all. Parenthetically, this kind 
of re~olution about the axis of ability and ac
compl~shment is a recurring source of frustra tion 
in my attempts to identify intelligence as a 
distinct and definable attribute. 

Galton's belief in the importance of 
biological heredity was almost religious in 
character. This conviction of his is under
lined by his statement: "I am sure that no one 
who has had the privilege of mixing in the 
society of abler men •.. can doubt the existence 
of grand human animals, of nature's preeminently 
noble, of individuals born to be kings of men." 

Francis Galton also invented the con
cept of correlation, which is another of the 
corner stones of intelligence research and 
differential psychology in general. When he 
died, childless, in 1911, he left the whole 
of his fortune to establish a Chair in Eugenics 
and an Eugenic Institute at London University. 
The first holder of that Chair was Karl Pear
son, one of his pupils, now best known for 
the development and refinement of correlation 
statistics. 

Though Francis Galton was the real 
pioneer of the whole science which is now called 
intelligence research, it was not he who designed 
the first "intelligence test." The first test 
of this sort appeared in 1905, six years before 
Galton's death. Its originators were two French 
scientists, Dr. Alfred Binet and Dr. Theodore 
Simon. Extensions and variations of this kind 
of testing procedure remain in use at the pre
sent time. 

Binet and Simon were commissioned by 
a committee under the French Ministry of Educa
tion to devise a method of identifying those 
children whose mental defects wo~ld preve~t t~em 
trom making use of normal educat~onal fac~lit~es. 
A special school had recently been set up for 
them and the candidates for that school had to 
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~e properly selected. The . 
It necessary to devise ~~rcumstances that made 
to decide which child spec1al methods in order 
w~re societal and notr~~s:~r7ImentallY defective 
e u~ational controversies ~m~ ar to some of the 
obv~ous that teachers WOUld f to~ay. I~ was quite 
school those pupils who sen to th~s new 
with their classes Th were unable to keep up 

ing special method~ of ~e~~;;a~f~~O~a!~~ a~~Pt-
acc~pting t~e teachers' assessments of t~e1ran 
pup~ls lay ~n the fact that assignment to such 
a school bore a social stigma. It was felt that 
~he teachers d~d not have sufficient authority 
or the commun~ty to accept their judgment as 

to who should be exposed to this stigma. 

Thus, Galton had invented the concept 
of intelligence and had not defined it. He had 
simply stated that it was an attribute that would 
be mirrored in accomplishment and in favorable 
reputation. Binet and Simon were no more success
ful in defining it but they set about the busi
ness of testing for it. They drew up a series 
of tests which were tried out on a small group 
of children ranging in age from three to maturity. 
In their definition of normality, they announced 
that great weight was given to the power of 
judgment, whereas memory was regarded as less 
important. In effect, they devised a technique 
of establishing norms of intellectual achieve
ment for each age group. If a given child 
were able to accomplish the tasks appropriate 
for his age group, and only those tasks, then 
his chronological age equalled his intellectual 
age and his intelligence quotient was 100. 
Those of underdeveloped abilities would, of 
course, have quotients less than 100 and those 
of superior intellectual skills would have 
scores ranging above 100. After 1911, the 
further development of the concept of in
telligence lay almost entirely in the hands 
of American psychologists and does today. 
Important revisions and extensions of test-
ing procedures have been accomplished by such 
well known figures as Lewis Terman and Maude 
Merrill. During World War I, the first big 
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group tests were launched, the Army Alpha and Beta, 
and they were administered to almost two million 
men. During World War II a similar test battery, 
the Army General Classification Test, was admin
istered to almost twelve million soldiers. The 
huge amount of data collected in sampling processes 
such as these helps form the basis for present 
day assessments of intelligence. I remember vivid
ly taking such a test, myself. It was the second 
morning of my stay at Ft. homas when it was an 
induction center and I was routed out of bed at 
4:00 a.m. I was marched, double-time, through 
the very cold and dark morning to a cold barracks 
containing student-type desks. We took a timed 
test beginning at 5:00 a. m., of course without 
breakfast, and in a state of mind that included 
such feelings as lonely, frightened, confused, 
hungry, hostile and thoroughly pissed-off with 
the whole procedure, to use the popular parlance 
of the time and place. These circumstances are 
not conducive to maximum effectiveness, by any 
means. Since this was a common practice and 
the statistical impact of the data gathered 
enormous, I cannot escape the fear that American 
intelligence may forever after have been under
estimated by at least two standard deviations. 

It was about at this point in my quest 
tor some understanding of the concept "intelligence" 
that the whole problem began to come unstuck. 
True enough, I knew the origin of the term in
telligence and Galton's idea of it and its 
hereditary nature. I also now knew something 
of the genesis of IQ tests and their original 
meaning. My growing suspicion that I was no 
closer to a precise definition of the term in
telligence was given very strong impetus by 
the words of one writer who told me that "in
telligence" is that which is measured by in
telligence tests. That last statement ~eft 
me with the feeling that I was trapped 1n a 
turbine-powered revolving door whose speed 
of revolution was increasing so rapidly that 
I was very soon to be forcibly ejected. I 
then came on another paragraph that completely 
unhinged me. I quote it to you verbatim as a 
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partial explanation, if not an excuse, - for the con
f~sed state th~t characterizes my increasingly 
a1mless wander1ngs in this uncharted wilderness: 

"Many psychologists have come to doubt 
whether these laborious analyses have contributed 
anything fundamental to our understanding of in
telligence while others have come to the equally 
disturbing conclusion that the term intelligence, 
as now employed, is so ambiguous that it ought 
to be discarded altogether. Psychology now seems 
to find itself in the paradoxical position of 
devising and advocating tests for measuring in
telligence and then disclaiming responsibility 
for them by asserting that 'nobody knows what 
the word really means. ' " 

At this point I accepted the inescapable 
fact that my cause was lost, much as Brutus had 
walked on his sword. To be sure, more than a 
few authorities had taken a shot at defining 
intelligence and some of their definitions are 
worth reporting even though their lack of uni
versal applicability will he obvious to all. 
Colvin, for example, stated that an individual 
possesses intelligence insofar as he , has learned, 
or can learn, to adjust himself to his environ
ment. Binet, one of the founders of intelli
gence tests, defined intelligence as : "complete
ness of understanding, inventiveness, persistence 
in a given course and critical judgment." His 
successor, Terman, the American psychologist 
who contributed so much to recent studies of 
the matter, stated that an individual is in
telligent in proportion as he is able to carry 
on abstract thinking. 

Since I was now liberated from the 
need to find a definition of intelligence that 
is accurate, complete and agreed upon by all, 
because there is none, I could go on to other 
things. What are S0me of the things that have 
been, or are, thought about intelligence, what
ever that is, and the meaning of intelligence 
test scores, whatever they measure? First, 
some interesting thoughts about the similarity, 



or lack of it, between the brain and a computer 
nave been published. There are ~stimated to be 
about ten billion , neurons in the non-cerebellum 
part of the human brain. If a synapse is a po
tential on/off switch and the,refore capable of 
storing one bit of information, then the number 
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of bits which the human brain is capable of storing 
ranges between ten and one hundred trillion. The 
best modern computer would have to be about ten 
thousand times as large as the brain to store 
that amount of information and many of them are 
that, and more. On the other hand, the brain 
only seems to be able to process about one 
hundred bits per second while modern computers 
are ct~able of processing information at a rate 
of 10 bits per second, about t~n billion times 
faster. It remains beyond modern understanding 
how the human brain with such a comparatively 
small total information content and so low a 
processing rate is able to accomplish many signi
ficant tasks so much better than the best com
puter. 

Factors affecting intelligence or factors 
that are thought to affect intelligence have been 
a matter of concern since Galton firs~ coined 
the term and concept. It was almost unavoid-
able that an observer committed to the concept 
of intelligence as a totally hereditary attri-
bute would express strong feelings about the 
relationship of race an<;1 intelligence, however 
erroneous and/or unfounded these concepts may 
be. Quite predictably, he place9 Blacks and 
Anglo-Saxon Caucasians at opposite ends of the 
intelligence scales., Wi thin this spectrum, he 
also had strong feelings about group differences 
and he voiced these feelings with some for~e. 
He felt that the lowland Scottish and the Engl~sh
men of the North Country were distinctly super~or 
to the ordinary English. He spoke of the latter 
as follows: "It is perfectly distressing to 
me to witness the draggled, drudged, mean look 
of the mass of individuals, especially of , the 
women that one meets in the street~ of London 
and other purely English towns." He thought 
extremely highly of the ancient Greeks and felt 
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that the Athenians we th fl 
He felt that the Ath rie e ower,of , civilization. 

en ans, at the~r peak were 
several classes of excellence above the finest 
levels of , intelligence of his own time. On the 
oth~r hand, he had nothing but disdain for the 
soc~al arrangements in Sparta. He spoke of the 
latter thus, "They are so alien and repulsive to 
modern feelings that it is useless to say anything 
ab0':lt them." His view of the cause of the deterio
rat~on of the Athenians, whom he esteemed so high
ly, was wholly judgmental : "social morality grew 
exceedingly lax; marriage became unfashionable 
and was avoided; many of the more ambitious and 
accomplished women were avowed courtesans and con
sequently infertile and the mothers of the in
coming population were of a heterogenous Class." 
The outcome of the battle of Hastings seemed to 
rankle in his soul, and he commented, "It is 
curious to remark how unimportant to modern 
civilization has become the once famous and 
thorough-bred looking Norman. The type of 
his fea t ures, which is, probably, in some de-
gree correlated with his peculiar form of ad
venturous disposition, is no ~onger character
istic of our rulers, and is rarely found among 
celebrities of the present day; it is more 
often met with among the undistinguished mem-
bers of highly-b9rn families, and especially 
among the 'less conspicuous officers of the 
Army. " The Teutonic populations did not es-
cape his notice either. "Such also is the case 
as regards the German portion of the Austr'ian 
nation; they are far more high caste in appear
ance than the Prussians, who are so plain that 
it is disag,reeable to travel northwards from 
Vienna and ,watch the change; yet the Prussians 
appear possessed of the greater moral and 
physical stamina." Galton also h'ad some strong 
feelings about where the blame lay for 'the Dark 
Ages of Europe. He depicted the Church as 
wielding a two-edged sword that "brutalized 
the breed for our fore fathe'rs. 'IOn the one 
hand, "Whenever a man or woman was possessed 
of a gentle nature that fitted him or her to 
deeds of charity, to meditati'on, to literature, 
or to art, the social condition of the time 



was such that they had no refuge elsewhere than 
in the bosom of the Church. But the Church chose 
to preach and exact celibacy." On the other 
hand: " •.. pe~secutions brought thousands of 
the foremost thinkers and men of political apti
tudes .to the scaffold or imprisoned th~m during 
a large p~rt of their manhood, or drove them as 
emigrants into other lands. In everyone of 
these cases, the check upon their leaving issue 
was very considerable." Thus, the Church "brutal
ized human nature by her system of celibacy 
applied to the gentle and demoralized it by her 
system o~ persecution of the intelligent, the 
sincere and .the free." The net result was that 
the Church reserved, as the breeders of the 
future generations, lithe servile, the indifferent 
and the stupid." . 

The controversy begun by Galton's 
single-minded view of the importance of here-
dity as a determiner of intelligence continues 
to rage. Differences among races and/or ethnic 
groups in regard to testing procedures, scholastic 
effectiveness; .creative achievement, .etc., do 
exist and have been defined. How much of the 
phenotype is due to the genotype i9 not at all 
known. Different groups in our population differ 
by more than just the gene pool. Cultural and 
environmental differences are vast and difficult 
to measure. As nearly as I can tell, it is not 
currently possible to determine, with any degree 
of certainty, whether the wide variations in 
effectiveness, scholastic aptitude, productivity, 
etc., that .can be demonstrated among individuals 
and gro~ps are due to environment, culture or 
true genetic transmission. I do ot intend to 
be further directly involved in this nature
nurture controversy. 

As for the other trait of human beings, 
there is some effect of heredity . The only con
vincing data of this fact are derived from twin 
studies. From this point on I will use the 1Q 
as though it has been proved to be a valid measure 
of intelligence. Since r have done my best to 
outline the doubts about this concept, I hope 
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I will be forgiven. The correlation between the 
IQ's of siblings who have grown up in the same home 
is a~out 0:52. ,The correlation between the IQ's 
of d~7ygot~c tw~ns who have grown up in the same 
home 1S about 0.63, not strikingly different 
The,corr:lation between the IQ's of monozygotic, 
or ~d~nt1cal twins who have grown up ' in the same 
hom7 ~S,O.89. If these monozygotic twins grow 
up ~n d~fferent homes, the correlation is still 
0.76. 

There are sex differences in IQ's. The 
differences are sliqht but appear to be statis
tically significant. What they mean, or if they 
mean anything, I cannot say. If I did have an 
opinion on this matter, I most certainly would 
not say it. Making much of a statistic of this 
sort, in this day and time, is the equal in 
discretion of singing the "Horst Wessel Song" 
in Trafalgar Square immediately after the 
conclusion of the Battle of Dunkirk in World 
War II. 

IQ seems to bear little relationship 
to brain size, within the range of normal varia
tion. The normal brain weighs about 1,400 
grams. Lord Byron had an exceptionally large 
brain that weighed 2,200 grams, while another 
literary giant, -Anatole France, had- a brain 
that weighed 1,100 grams. Outside the range 
of normal, of course, microcephaly is associated 
with the mental defects. 

Some characteristics of gifted children 
are known to all. They tend to be somewhat 
heavie'r at birth' and they are larger than the 
average, at any given age, in arm span, width 
of shoulders and strength of grip~ T'ime of 
learning to talk and walk usually does not 
differ between normal and superior. Pubescence 
appears to come earlier for gifted children 
of both sexes than for the avera~e. 

Sadly enough, a significant percentage 
of those who are judged by' tests tO , be of superior 
intelligence are not recognized as such on the 



basis of academic performance. Studies of today 
seem to ndicate that somewhere between one-fourth 
and one-fifth of high IQ-scoring students are felt 
to be average or below average by their teachers. 
One investigator wrote of discussing intelligence
testing with the principal of a certain elementary 
school. During the discussion, a child came in 
for some reason or another, and after he had left, 
was described by the principal to the psychologist 
as the brightest boy in the school. He was then 
tested and found to be quite dull. Further in
vestigation brought out the fact that instead 
of being the brightest boy in school, he was 
the politest boy in school. Thomas Edison's 
school training was limited to three months in 
the public school of Port Huron and he was re
garded as well-nigh uneducable. Napoleon, 
though he led his classes in mathematics, was 
called a dunce by his German professor and made 
it plain to all of his professors that he was 
not fundamentally interested in the existing 
course of studies. Oliver Goldsmith was des
cribed by his instructors as dull or stupid 
and left an exceedingly poor academic record. 
Charles Darwin had so little interest in the 
school work which was assigned to him that, 
though he could and, usually did, learn it, 
he found it impossible to retain for longer 
than forty-eight hours. The transcendent genius, 
Sir Issac Newton, stood near the foot of his 
class in school. 

There are a number of factors that 
have been found to relate to effectiveness 
in IQ tests. Social standing is one of them 
and the differences are great. The average 
gap between unskilled artisans and professional 
men and business leaders is about thirty IQ 
points. The factors contributing to this 
difference are so many as to defy total analysis. 
On the other hand, some of the influences that 
contribute to IQ score effecti eness are of 
interest. There appears to be a very strong 
connection between the parents' behavior toward 
their children and the child's • A swedish 
study showed that those school c ildren who had 
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a harmonious home and school situation tend to 
sco:e the higest .. An American study found that 
anx~ety as a prom~nent part of a child's atti
tude toward life seems to correlate with diffi
C~lty in learning words and concepts. This neg a
t1ve effec~ seems to be self-perpetuating, as 
well. Those children who grow up in an environ
ffi7nt where t~ey have reason for anxiety, or emo
t~ona1 secur~ty is lacking and rigorous demands 
are made, coupled with threats of punishment for 
failure, generally find it more difficult to 
learn. This, in turn, leads to less appreciation 
on the part of the parents, diminished self
confidence, poor school results and lower IQ 
score. 

Another aspect of familial effect on 
childhood intellectual development is the am
bition of the parent for the child. An American 
study of adopted primary school children in the 
1950's showed a relatively high correlation be
tween the children's IQ and the ambition of the 
adoptive parent for the child. The way that this 
factor is supposed to relate to the effect of 
social standing on IQ test performance is as 
follows: The higher the social status of the 
parents, the higher their expectations for 
their children; the higher their expectations 
for their children, the higher the IQ test per
formance. If valid, such an influence may help 
to account for the upward mobility that is said 
to be a characteristic of American social 
structure. 

Social structure is also said to 
affect the IQ of children indirectly, through 
its impact on the nutrition of mothers during 
gestation. A study in 1955 confirmed that 
the nutritional status of pregnant women of 
a lower social group was distinctly inferior 
to that of members of higher orders. Some of 
these women of the lower social order were 
given vitamin supplementation while others 
were given placebos. IQ tests on the children 
at the ages of three and four showed that those 
mothers who had received supplementary vitamins 
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had a significantly higher IQ score than those 
whose mothers had received the placebo. Another 
report in a Swedish pUblication indicts nutritional 
status in a rather oblique fashion. The thrust 
of the article was that the very low income groups 
do not have enough money to afford candy for the 
children, but they have a craving for sweets 
like all other children. In these circumstances, 
this unsatisfied craving leads them to eat the 
paint flaking from the walls of their dwellings. 
Most of these dwellings are old and the walls are 
painted with lead paint. This leads to a high 
incidence of lead poisoning in the lower social 
groups with a predictable negative effect on in
tellectual development and, hence, IQ scores. 

Another factor that has been shown to 
have an effect on IQ test scores is place of 
residence. Even Galton was aware of a different 
level of intellectual function in city dwellers 
as compared to rural populations. With the 
advent of test scores, measurable differences 
became obvious. At the present time, it appears 
that city children test roughly ten points higher 
than do country children. Galton, in character
istic fashion, had a simplistic and cavalier 
answer to the problem. He stated that the 
brightest people were attracted toward the 
cities and the congenitally dimmest stayed 
in the country out of sheer stupidity. Need
less to say, that sweeping generalization is 
no longer held, but the factors res~onsib~e 
for such a significant and reproduc~ble d~f
ference have not been completely ~dentified. 
Probably the whole spectrum of stLmUlus for 
intellectual development is different f~r the 
two groups and no single factor can be 1solated 
or identified. 

Family effects are also very well 
known. Lower social classes who, as stated 
earlier, tend to score lower have larger fami
lies. At any given level of society, children 
from larger families tend t~ test lower th~~th 
children from smaller famil~es. R~nk.oflb ff t 
also has been shown to have a stat~st~ca e ec. 
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Within a given family, the eldest child tends to 
be more intelligent and/or score higher on IQ 
tests than the second child, he more so than the 
third, etc. The American astronauts who went into 
space were very highly selected. Of the first 
twenty-three, twenty-one were either first-born 
or an only child. 

Training does have an effect on intelli
~en~e. Many stUdies have shown that education can 
~ncrease the scores on IQ tests. There is serious 
doubt, however, that improvement of scores as a 
consequence of education really means an improve
ment in overall total intelligence. Effects of 
this sort are most noted for obviou~ reasons in 
children coming from deprived backgrounds. ~ll 
the data really seem to show is that an atmos
phere of intellectual stimulus will improve 
eff~ctiveness in test-taking. 

, 
The effect of age on intelligence is 

a mat ter of more than passing interest. The 
data seem to indicate that, at least as re
flected by IQ scores, intelligence, like most 
other human abilities, reaches its peak between 
the ages of fifteen and . twenty-five and there
after declines progressively. This fact is 
at variance with the gener~l experience that 
indicates that the effectiveness of a person 
increases as he ages until such time as true 
senescence and organic deterioration of brain 
function occurs. Here again, the real and 
philosophical differences among intelligence, 
ability and wisdom become apparent but diffi
cult to define. 

At attempt has been made to identify 
the characteristics of those who score high 
on an intelligence t est and those who do not. 
Those who are high-scorers and, therefore, 
said to be of superior intel~igence, demo~
strate a number of character1stics that d1s
tinguish them from others. Power of concentra
tion short and long-term memory span, positive 
attitude toward the undertaking of tasks, . 
flexibility of outlook as opposed to rigid1ty, 
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persistence in problem solving and speed in problem 
solving -- these are the characteristics of the 
high scorers. Most authorities agree that memory 
and speed of problem solving are most likely to 
be inherited characteristics. All the others 
probably are much more strongly affected by environ
ment and training. 

Lewis Terman, the authoritative figure 
in American psychological evaluation of intelli
gen~e, c~nducted a prospective study of 1,500 
Cal~forn~a students with an IQ of 140 or above 
to determine what they were like and what would 
happen to them. For openers, it was observed 
that thirty-one percent of the children in this 
group had parents from the highest social group 
(academicians, directors of companies, large 
land owners, etc.). This high social group actually 
represented only five to ten percent of the whole 
population so this was a skewed incidence, in-
deed. Only seven percent of the hyper-intelligent 
children had fathers who were completely unskilled 
laborers and yet at the time that the study was 
begun, the unskilled labor category made up 
forty percent of the whole California popula-
tion. The homes of the hyper-intelligent children, 
on the average, had many more books than in 
those of students not so distinguished. Another 
difference in this select group was that the 
parents had four to five more years of school-
ing than the parents of average children. An 
unusually high percentage of the group were 
first-born or only children, they had been 
breast fed to a much larger extent than the 
average and their mothers had been healthier 
during pregnancy. They learned to speak and 
walk somewhat earlier than the average, had 
better health, were stronger and taller than 
other children. They generally slept longer 
by an hour or two than the average child .. A 
striking characteristic is that the super~or 
children read roughly twice as much as their 
contemporaries. This same group was then 
followed every fifth year ~or progress and 
given an IQ test every tenth year. The IQ. 
scores showed a consistent drop. Twenty-f~ve 
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years after the initial t 
inclusion into the study e~~ that determined their 
dropped seventeen points' T~ average XQ Score had 
reasons for this includ1: ere,are many possible 
it h ld ' ng age 1tself Howeve s ou be rememberd that th . r, 
population itself did i e overall IQ of the 
the passage of ears ncrease as a consequence of 
Scores of worldYwar II Th~d~arked improvement in 
of World War I attests ~~ t~7rs as compared to those 

r~~e;e~:c!:~ea~=ea;~~a;=er:~:~!~:!~!~:!~~i~~s;~~:e 
wh~ch one hundred is set So i eve at 
part of th' d·' n a very real sense 

1S rop in IQ as a fUnction of age is ' 
due t~ the fact that the general population is 
c~tch~ng up with them. The group tended to secure 
h1gher levels of education than the remainder of 
the population. Five times as many of these 
students took a doctoral degree than college 
students in general. Among the group, there 
were more doctors of law than doctors of philo
sophy or medicine. The children of these superior 
persons had superior IQ's as well. Interestingly 
enough, their IQ averaged 133 which was identical 
with that of their parents at the age of forty
five. The group was divided into least success-
ful and most successful. "Successful" is for 
the purpose of this study, defined as "having 
a profession with high status," "having pro-
duced books or works of art that were generally 
admired," etc. The IQ difference between these 
two groups was too small to be statistically 
significant. The overall average initial score 
in the successful group was 155 and, in the 
less successful group, 150. The more success-
ful group was characterized by more stable 
family groups in its own childhood and fewer 
marital separa~ions in its adulthood. 

A brief word or two about genius 
would not be amiss here, inasmuch as it is a 
natural extrapolation from the gifted group 
alluded to above. "Genius" is one of those 
intoxicating words which inflame men's minds 
and disturb t~e emotions. If intelligence, 
itself, is difficult to define, then genius 
is impossible. Galton, whose landmark work 



really invented the concept of intel l igence, de
fined a genius as folIo s: "When I speak of an 
eminent man, I mean one who has achieved a posi
tion that is attained by only 250 persons in each 
million or by one person in each 4,000." Terman, 
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on the other hand, simply drew a line at an IQ of 
140 and stated that those above this level were 
geniuses, by definition. paper on the matter 
written in 1933 estimated that , by this criterion, 
there should have been 47,000 geniuses in the united 
States of America at that time. Such a plethora 
of exceptional aohievers has not been recognized 
by any manner of means in the ordinary walks of 
life. 

I do not know what genius is. I have 
a great deal of difficulty being certain that I 
am sure what intelligence is. One definition 
of the latter that seems to be close is: "A 
capacity of the individual which is manifested 
through his ability to adapt to and reconstruct 
the factors of his environment in accordance 
with the . most fundamental needs of himself and 
his group." 

Some of the characteristics of intelli
gence and of the intelligent have been related 
here. We have looked at some of the factors 
that contribute to intellectual development with
out coming to any conclusions. I hope that my 
brother-laborers in the vineyard of science, 
the psychologists, will f orgive my jests at 
their expense, for they were delivered with 
a sly wink of complicity. The tasks of identify
ing the stuff of greatness and discovering the 
best ways to nurture and encourage it remain 
before us. 

FINIS 
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