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In his article "How much can we boost IQ 
and scholastic achievements ?" (1) 

Arthur Jensen implies that the observed 
difference in IQ test scores between the 
black population and the white population 
is due primarily to genetic effects. 
Discussants of this paper have stated 
that determining the genetic and environ- 
mental contributions to this difference 
is a difficult problem (2). With the 
presently available techniques and the 
available data, this not a difficult 
problem - it is an impossible problem. 

IQ studies show that the black popula- 
tion's IQ test scores are about 15 
points lower than the test scores of the 
white population. Even when the popula- 
tions are matched for environmental 
variables such as socioeconomic status, 
the black population scores lower, 
though the differences are only about 
half as great (3). There is no doubt 
that differences in IQ test scores exist; 
the only question is to their cause. 

We will follow a regression model- 
building approach to study this question. 
We will show what happens when we try to 
estimate genetic effects and certain 
environmental effects. Let us first 
examine the problem of estimating the 
effects of genetic differences between a 
black population and a white population. 
The data consist of IQ measurements and 
other measurements such as socioeconomic 
indices for the individuals being 
studied. The effects of genetic differ- 
ences between the two populations can be 
modeled by an indicator variable which 
is assigned one of two values - for 
example, zero for a member of the white 
population and one for a member of the 
black population. A regression model 
can be fitted to the data containing 
this indicator variable by the method of 
least squares. The regression coeffici- 
ent calculated for the indicator variable 
can be considered to be an estimate of 
the effect of genetic differences 
between the two populations. The 
regression coefficient for the indicator 
variable will be approximately -15 if it 
is the only variable in the model; it 
will be about half as large if environ- 
mental variables such as socioeconomic 
status are included. The above state- 
ments summarize the studies that have 
been run to this time (3). 

Now consider the problem of estimating 
IQ difference caused by certain environ- 
mental differences between the black 
population and the white population. We . 
will consider modeling the total effect 
of such environmental variables as caste, 
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prejudice, and differential expectations. 
The difference in IQ test scores between 
the black population and the white popu- 
lation caused by these environmental 
variables can be modeled by an indicator 
variable which has two values - for 
example, zero for a member of the white 
population and one for a member of the 
black population. The regression 
coefficient calculated for the indicator 
variable, in this case, can be considmed 
to be an estimate of the sum of the 
effects of such environmental variables 
as caste, prejudice, and differential 
expectations. 

For both the genetic model and the 
environmental model the indicator vari- 
able will take on exactly the same 
values, and the calculated regression 
coefficient will be exactly the same. 
That is, if the indicator variable, 
which in the environmental model 
accounts for the sum of the effects of 
certain environmental variables, is the 
only variable in the model, its regres- 
sion coefficient will be about -15. If 

other environmental variables are 
included, the regression coefficient for 
the indicator environmental variable 
will be, about half as large. 

The effects of the environmental vari- 
ables accounted for by the indicator 
variable and the effects of genetic 
differences accounted for by the indi- 
cator variable are exactly "confounded ". 
There is no way of disentangling the 
relative contributions of genetic 
variables and the effect of certain 
environmental variables on observed 
differences in IQ test scores between 
the black population and the white popu- 
lation. We can measure the sum of the 
contributions of the genetic and 
environmental variables, but we cannot 
measure either the genetic effects or 
the environmental effects separately. 

Because of the confounding of genetic 
effects and certain environmental 
effects, the following three mutually 
contradictory hypotheses (among others) 
are consistent with the observed data: 

Hypothesis A: 

The genetic difference between the black 
population and the white population 
causes abouta 15 -point difference in IQ 
test scores. The effect of environ- 
mental variables on IQ test scores is 
negligible. 

Hypothesis B: 

Environmental variables tend to depress 



the black population's IQ test scores by 
about 15 points. The genetic effect is 
negligible. 

Hypothesis C: 

The environmental variables tend to 
depress the black population's IQ test 
scores by about 30 points. The genetic 
variable favors the black population by 
about 15 points. 

Generally, some combination of Hypotheses 
A and B is believed; however, because of 
the confounding, Hypothesis C is not 
rejected by the data. 

The Problem of Confounded Data 

The above problem is caused purely by 
the kind of data that can be obtained. 
There is no statistical technique that 
can resolve the problem without different 
kinds of data. Standard regression 
"corrections" for environmental variables 
such as socioeconomic status give a 
better analysis than an analysis that 
makes no environmental correction; 
however, such an analysis cannot correct 
for environmental effects due to vari- 
ables such as caste, prejudice, and 
differential expectations. 

We can design a "thought" experiment that 
would enable us to measure unambiguously 
the contribution of environmental and 
genetic differences to the observed dif- 
ference in IQ test scores between the 
black population and the white population. 
The experiment will take 2N families; N 
black families and N white families. The 
families should have at least two 
children. Pair a black family and a 
white family whose children are born on 
the same day and switch children at birth. 
The parents should not be told of the 
switch. The white children should 
receive injections to make them appear 
black, and the black children treatments 
to make them appear white. With such an 
experiment the genetic contribution and 
the environmental contribution to 
observed IQ test differences could be 
estimated unambiguously. Such an experi- 
ment is clearly impossible in our society. 

Indirect Approaches 

Since it is impossible to find the reason 
for differences in IQ test scores between 
the black population and the white popu- 
lation directly, indirect approaches have 
been tried. One approach is to attempt 
to discredit studies that show environ- 
mental effects due to caste, prejudice, 
or differential expectations. Discredit- 
ing these studies would indicate that 
these environmental effects cause small, 
if any, changes in IQ test scores. 
Jensen (1) used this approach in his 
article when he attacked the study by 
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Rosenthal and Jacobson, "Pygmalion in 
the Classroom" (4). 

Finding areas where the environmental 
effects are small is a second indirect 
approach. Kleinberg (5) cites a study 
by Clark (6), of Los Angeles, on Negroes 
in 1923. In five elementary schools the 
average black IQ test score was 104.7, 
while for all elementary pupils the 
average IQ test score was 106. Clark 
indicated that he felt the IQ scores 
were about 5% too high but that there 
were no significant differences in IQ 
test scores between the black population 
and the white population. Clark's study 
indicates that in parts of southern 
California in the 1920s there were only 
small IQ and environmental differences 
between the black population and the 
white population. In the same article 
Kleinberg, who lived in Canada for 25 
years, expressed doubts that Tanser (7), 
in his Canadian study, had really found 
an area where environmental effects were 
small. 

Tanser found IQ differences of around 15 
points between the black population and 
the white population in an area where 
there was little overt prejudice. Table 
XXIII from Tanser is reproduced as Table 
I. 

TABLE I 

Median IQs and Percentiles of White and 
Negro Pupils on the National Intelligence 
Test According to Rural or Urban Environ- 
ment 

Whites Negroes 

No. PupilsUrban Rural 
339 
47 

43 
60 

Median IQ 
Urban 
Rural 

104.68 
96.29 

89.08 
90.06 

Median Urban 57.16 27.0 
Percentile Rural 40.75 27.83 

In the Urban population the blacks were 
of a lower socioeconomic class than the 
whites. The rural populations consisted 
mainly of farmers who owned their own 
farms, so the blacks and whites were much 
more closely matched in background. 
Shuey (3) excused the poor performance of 
rural whites. She explained that most of 
the rural whites had migrated to Canada 
within the last two generations, so their 
children were not as familiar with 
standard English as were urban whites. 
Recent linguistic work (8) has shown that 
blacks learn an English that is different 
from standard English. This tends to 
lower their IQ test scores, since most IQ 
tests are based on standard English. 
Thus, in Table XXIII the IQ scores of all 
blacks, as well as rural whites, are 
probably depressed from their true 



potential scores. Tanser's table does 
show that in matched populations, such 
as the rural black -white population, IQ 
test scores differences do tend to be 
significantly smaller than 15 points. 

Since the difference in IQ test scores 
between the black population and the 
white population may contain both 
environmental effects and genetic 
effects, a single large study, such as 
Clark's, which found less than a two - 
point spread in IQ test scores, can be 
used to place an upper limit on the 
possible genetic effect (9),while 
studies such as Tanser's, which find the 
usual difference in IQ test scores, 
indicate that the usual combination of 
environmental and genetic variables is 
having its effect. 

Estimating Heritability 

Estimating the genetic and environmental 
components of the observed difference 
in IQ test scores between the black 
population and the white population is 
impossible. Estimating the genetic 
components and the environmental compo- 
nents of the variability in IQ test 
scores in a white population (the only 
ones on which heritability studies have 
been made)(10) is difficult because of 
high correlations between environmental 
variables and genetic variables. With 
the available data, slight changes in 
the estimation technique can lead to 
large changes in the estimates. For 
example, using the data from Jensen, 
Light (11) obtained an estimate for 
heritability of .63 which is appreciably 
lower than Jensen's estimate of herita- 
bility of .75 which was obtained from 
the same data. 

Light used a more complete breakdown of 
the environmental variability. He 
considered as a separate environmental 
component a covariance term which 
measured such things as a tendency of 
adoption agencies to match children to 
foster parents. Including this effect 
as part of the environment component 
reduced the estimate of the genetic 
component. 

Heritability estimates apply only to the 
population being studied. The study by 
Burt and Howard (12), which estimated 
environmental and genetic components for 
a homogeneous white population (London 
school children), makes the disclaimer 
"we should like to insist on the very 
limited nature of the problems we have 
tried to solve. Neither here nor else- 
where have we attempted to reach any 
overall statement about the relative 
contributions of heredity and environment . 
to mental efficiency or 'intelligence' 
manifested in ordinary everyday life or 
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among all classes and conditions of men." 
A bias in the Jensen article is the fact 
that he carefully makes a similar state- 
ment (p. 47), while on a different page 
he uses heritability estimates obtained 
from a small population for a larger 
population which would be expected to 
have more environmental variation (p. 36). 

Since heritability is the variability 
that can be accounted for by genetic com- 
ponents divided by the total variability, 
large populations such as the total popu- 
lation of the US have a lower heritability 
than the heritability estimates obtained 
from the small homogeneous populations on 
which heritability studies have been 
made (13). 

Combining the data from the subpopulation 
studies, which have been made in an 
attempt to obtain an overall heritability 
estimate for the population in the United 
States, involves many methodological dif- 
ficulties. Jencks (14) discusses these 
in detail and obtains an estimate of 
heritability as .45 for the US population. 
The remaining variability is broken down 
into environmental effects (35 %) and 
genetic -environmental interactions (20%). 
This is significantly lower than the .80 
heritability usually claimed by Jensen. 
Jensen's estimate is an average of sub - 
population estimates, so it cannot 
contain all the environmental variability. 

Jensen's heritability discussion makes 
few explicit statements. The implication 
is that if heritability is very high, 
environmental effects are small; so 
observed differences in IQ test scores 
between the black population and the 
white population must be due to genetic 
effects. Small changes in heritability 
estimates can cause large changes in the 
inferences that are made. The difference 
in heritability between the two models - 

a) Genetic effects cause all the differ- 
ence in IQ test scores between the 
black population and the white, 

b) Genetic effects cause none of the 
difference in IQ test scores between 
the black population and the white, 

- is only 10%: This is shown in 
(15); it is discussed further in the 
next paragraph. 

Since the proportion of blacks in the US 
population is small, the difference in 
the mean between the black population and 
the white population accounts for a small 
percentage of the total variance (which 
is about 225) . Jensen [ (2) page 817 
states, "In terms of proportions of vari- 
ance, if the number of Negroes and whites 
were equal, the differences between 
racial groups would account for 23% of 
the total variance, but - an important 



point - the differences. within groups 
would account for 77% of the total vari- 
ance." Jensen's statement is misleading; 
it overestimates the variance caused by 
black -white differences. Since the black 
population is only 11.2% of the total 
population, the difference between racial 
group means accounts for only 10% of the 
total variance; thus, the differences 
within the black and white populations 
account for 90% of the total variance 
(15) . 

Related Results 

We should note that a large heritability 
for IQ test scores does not imply that 
there will not be large differences in 
IQ test scores when environmental differ- 
ences are large. Deutsch (16) examined 
the intra -pair differences for IQ test 
scores of identical twins reared apart. 
In the studies he cited the maximum 
within -pair difference ranges from 14 to 
30 points. The IQ differences were 
correlated with differences in environ- 
ment. Where large IQ differences were 
found, there tended to be large environ- 
mental differences, and large differences 
were rare when environmental differences 
were small. Reducing environmental deprt 
v tion can have good effects regardless 

the heritability (1 

Wheeler (18) studied 3,000 Tennessee 
mountain children between the ages of 6 
and 16 whose average IQ was 82 in 1930. 
After improvements in environment, the 
average IQ had increased to 92 by 1940. 
If one is to claim that most of the 
observed difference in IQ test scores 
between the black population and the 
white population is caused by genetic 
effects, one must argue that the isola- 
tion effects suffered by the Tennessee 
mountain children are much greater than 
the environmental effects that adversely 
affect the black population's IQ test 
scores. 

Measuring Environmental Effects 

The direct measurements of environmental 
effects discussed by Jensen (pp. 52 -54) 
will tend to underestimate the environ- 
mental effects. The method used is to 
obtain environmental indices, then to 
perform a multiple regression using 
these indices as the independent variable 
with IQ measurements as the dependent 
variable (19). The variability accounted 
for by these indices is taken to be the 
environmental effect. Few researchers 
would claim that their indices could 
account for all the sources of environ- 
mental variability; thus, these studies 
tend to underestimate the variability in 
IQ test scores accounted for by the 
environment. 
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Conclusion 

We have shown that the complete confound- 
ing of genetic effects and certain 
environmental effects makes it impossible 
to determine their relative contribution 
to observed differences in black -white IQ 
test scores. The type of data that can 
be obtained from large scale studies of 
IQ test scores cannot resolve the ques- 
tion of the cause of IQ test score 
differences between the black population 
and the white population. If such 
studies are to be made, they must be 
justified on other grounds. 

Since black -white IQ test score differ- 
ences account for only ten percent of the 
variability in IQ test scores, and since 
the heritability for IQ in the US popula- 
tion must be less than the .80 estimate 
Jensen obtains from subpopulation studies 
(Jencks .45 heritability estimate is more 
consistent with all the data), an envirar 
mental model for observed differences in 

black -white IQ test scores is very 
feasible. Policy decisions should not 
be governed by the assumption of a 
genetic cause for IQ differences between 
blacks and whites. 
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