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Means versus medians

Layzer complains about my use of the median (i.e., the middle value in a distribution)
for summarizing the correlations obtained in numerous studies of various kinship
groups (Jensen, 1969a, Table 2, p. 49). I had noted that these median correlations
between IQs for various degrees of kinship come very close to the values one should
expect from a polygenic model of inheritance, and they are the basis for the con-
clusion that genetic factors predominate as a cause of IQ differences in the popula-
tions in which these kinship correlations were obtained. Layzer believes that the
median is not the proper statistic for indicating the central tendency of a number of
correlations obtained in various studies. He suggests that instead of the median
one should use the mean of the various obtained correlations — a weighted mean,
with each correlation entering into it weighted inversely to its probable error.
This is a correct and standard way for combining statistics, and in general I agree
with it. Weighting the correlations by their standard error, SE, (or the probable
error, which is .67 SE) surely makes sense, since the SE indicates the precision or
reliability of the sample estimates of the population value, and of course we would
want to give more weight to the more reliable values. On the other hand, an argument
can be made in this particular case for using the median instead of a weighted mean.
The median, of course, is least affected by extreme or atypical values. Since the
kinship correlations reported in the literature are based on a variety of tests, some
of which are scholastic achievement tests or tests of very narrow and special abilities
rather than tests of general intelligence, a decision has to be made concerning which
tests to include in the collection of correlations of which we wish to represent the
central tendency. Errors of judgment on this point would little affect the median but
could markedly affect the weighted mean, particularly if the correlation for an
atypical test or population were based on a very large size sample. As an example,
one of the largest sets of twin data ever collected consists of a nationwide sample of
monozygotic (MZ) and dizygotic (DZ) twins who as high school seniors entered the
National Merit Scholarship competition and took the set of scholastic achievement
tests which serve as part of the basis, along with high school grades, for picking the
winners. In the first place, tests of scholastic achievement generally show much higher
correlations between any children reared together (even when they are genetically
unrelated) than do intelligence tests, and the difference between MZ and DZ twin
correlations is much less for scholastic tests than for IQ tests. This difference in the
case of the National Merit Scholarship data is further diminished by the fact that poor
students do not enter the competition, and since DZ twins are less likely to be alike
than MZ twins, there will be more instances where only one member of a DZ twin
pair will get into the National Merit Scholarship screening process than in the case
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of MZ twins. This differential selection bias in the MZ and DZ twin samples makes
the twin correlations (and consequently any estimates of heritability derived from
them) atypical. The probable error, however, is smaller than for any other study, so
a weighted mean including the National Merit Scholarship correlations could be
quite distorted. The median would be much less distorted.

Also when it comes to weighting the various entries, one could make a case for
weighting correlations in terms of more than just their probable error. Why not
weight the correlations or heritabilities derived from any given study in terms of the
degree to which the particular test used in the study is loaded with g, that is, the
extent to which the test, when factor analyzed with other tests of intelligence, shares
common variance with the other tests? Tests that have less in common with what we
are calling intelligence (viz., the g or general factor common to all complex mental
tests) would be given less weight in the composite weighted mean. Why not assign
weights according to the representativeness of the sample? Should a heritability
estimate based on college graduates be given as much weight as one based on a
representative sample of elementary school children? Should we weight in terms of
the degree to which the various sample means and variances approach the population
values for the tests used in the various studies? How about differentially weighting
studies that differ in the degree to which they meet certain assumptions that underlie
the methods for estimating heritability, such as equality of the total variances in
both the MZ and DZ twin samples? We can see that there can be many other criteria
for weighting besides just the probable error of the obtained correlations. I do not
advocate such elaborate weighting, because I believe it can introduce too much
subjectivity and, since many of the weights themselves are subject to error, would
tend to lower our confidence in the composite. (Weighting by the SE alone, however,
does not have this drawback.) All things considered, therefore, I feel that with these
data there is apt to be less risk of distortion in the median than for any other measure.

Anyway, it should be interesting to see how much difference it would make if we
used weighted means instead of medians. Layzer’s readers may have been led to
believe that the weighted means would give a quite different picture from that pro-
vided by the medians. I have obtained both medians and weighted means of all the
reported kinship correlations that I can find in my reprint files which are based on
some kind of general intelligence test.! (I have excluded purely scholastic achieve-
ment tests.) The individual correlations were weighted by their standard errors. (In
accord with the standard statistical procedure for averaging correlations coefficients,

1. Tt would take up too much space to list the list of references, keyed to Table 1, to
here all of the published sources of these anyone requesting it.
kinship correlations. The writer will provide
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r, these were first transformed to Fisher’s Z, then weighted by the inverse of the SE,
then averaged, and finally, transformed from Z back to r.) Table 1 shows the results.
We see that the medians and weighted means are quite similar (in fact, they correlate
.995). Also shown is the standard deviation (SD) of the correlations from the various
studies. If all studies represented samples from the same population (of persons and
tests), we should expect the SD of the obtained correlations to be close to the stan-
dard error of the mean correlation. The fact that the SD is slightly larger than the SE
indicates that the correlations obtained in the various studies are more variable
than we should expect if all had used the same test and had sampled from the same
population.?

The last two columns in Table 1 show the correlations for physical measures. It
can be seen that they follow the same pattern as the correlations for the mental
tests. The fit of the data to the values expected according to a simple polygenic
model is remarkably close. It suggests that the heritabilities of measures of intel-
ligence and of body weight are very similar and consistent with a broad heritability
of between .70 and .80. I do not know of any strictly environmental theories that can
explain this pattern of correlations as well as does the polygenic model of inheritance.
These correlations substantiate the conclusion of a greater genetic than environ-
mental determination of individual differences in IQ. No geneticist who has studied
such evidence has, to my knowledge, drawn the opposite conclusion, and I have
searched all the up-to-date textbooks of genetics that deal with this subject. In regard
to this evidence, Layzer himself writes, ‘these findings show that IQ is strongly
influenced by both genetic and environmental factors’. Though the genetic factors
are in fact predominant, even if they were not, they eventually would become so as
we achieved more and more equality of environmental conditions, cultural and
educational opportunities, and the like, thereby reducing the environmental variance.

Twin differences and environmental differences

Iayzer points out that the IQ differences between MZ twins reared apart show a
fairly substantial correlation with ratings of the amount of difference in the en-
vironments in which they grew up. This point seems to be made with the idea that
it somehow contradicts the high heritability of IQ as indicated by the high correlation

2. Since the SE of the weighted mean cor- for single studies would be given by the value
relations shown in Table 1 is the SE for the of SE in Table 1 multiplied by VN, where N
total number of kinship pairs, the SE for any is the number of correlations. These values
one of the studies entering into the weighted of SE/VN, interestingly, differ but little
mean would of course be considerably larger. from the SD of the N correlations.

A rough approximation to the average SE
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between MZ twins reared apart. Since both members of a pair of MZ twins possess
exactly the same complement of genes, any difference between them must of neces-
sity be due to nongenetic causes. Thus it should not be at all surprising that the
magnitude of the difference between their 1Qs is correlated with differences in the
environmental conditions to which they were exposed. This fact in no way alters the
fact that the nongenetic variance is quite small (about .20 to .30 of the total IQ
variance). Moreover, by no means all of this nongenetic variance is attributable to
what we ordinarily think of as ‘environmental.” I have written in detail on this point
(Jensen, 1972). Had Layzer carefully read my article, I doubt that he would have
used the correlation between MZ twins’ TIQ differences and their environmental dif-
ferences as part of his argument because this evidence actually weakens the case
for the importance of social-psychological factors as a cause of IQ differences.

Information processing versus IQ

Layzer would prefer a measure of information processing capacity instead of the
traditional IQ. Quantity of information can be measured on an absolute scale in
terms of bits. (A bit [for binary digit] is the amount of information necessary to
resolve two equally probable alternatives; it is equivalent to the minimum number of
binary questions [answerable with Yes or No] needed to reduce uncertainty to zero.
The number of bits is the logarithm, to the base 2, of the number of alternatives.)
Such absolute measures have certain decided advantages in scientific research. Psy-
chologists surely would welcome an instrument that measured a person’s information
processing on an absolute scale. Intelligence tests that involve problem solving and
judgment are most likely measures of information processing capacity. The only
trouble is that the items or problems that comprise such tests are so complex that
we have no way, at least at present, of directly quantifying their informational con-
tent. The item difficulty of, say, Raven’s Progressive Matrices (a nonverbal reasoning
test) is probably highly correlated with the number of bits of information contained
in the items. If we could determine the bits for every Raven item, it would be a boon
to research in differential and developmental psychology. But would it change any
of our main conclusions about the heritability of individual differences in g (which
the Raven test largely measures)? T doubt it. T believe that information processing
capacity is the essence of g, the general intelligence factor.

Layzer points to Piaget’s conceptions of mental development and intelligence as
being consistent with his idea of information processing. I agree. But let it be noted
that Piaget has devised various special tests with which to study this information
processing capacity, and when these Piagetian tests are given to large samples of
children and are factor analyzed along with conventional tests of intelligence (e.g.,
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the Stanford-Binet, the Wechsler tests, Raven’s matrices, Kohs block designs, etc.),
the Piagetian tests show high correlations with the other tests and are most highly
loaded on the g factor; they tap little if any other source of variance not found in the
conventional tests (Vernon, 1956). Moreover, the Piagetian tests show about the
same magnitude of average differences between social classes and racial groups in
California school children as are found with conventional IQ tests (Tuddenham,
1970).

When laboratory techniques have been specially devised to permit the actual
measurement of information processing capacity in terms of time per bits, as in
highly precise measures of visual information processing and of choice reaction time
to differing amounts of information, quite striking social class and Negro-white
differences have been found in the expected direction (Bosco, 1970; Noble, 1969;
studies reviewed by Jensen, 1973, pp. 322-329).

The current denigration of the standard intelligence tests is a part of the attempt
to minimize the significance of the evidence for a substantial genetic component in
the variance on such tests; the scores on these tests are known to be correlated with
educationally, occupationally, and socially significant criteria to about the same
degree in different racial groups in the U.S.

Contrary to the popular mythology in this field, it is very difficult to find any
objective evidence of culture bias that could account for social class and racial
differences in performance on current standard tests of intelligence, even those, like
the Peabody Picture Vocabulary Test (PPVT), which give the appearance of being
highly culture-loaded. They may be culture-loaded, but there is no evidence we have
been able to find that the culture-loading is what differentially affects the performance
of Negro and white children. Difference in mean score cannot be a criterion of
culture bias. One must seek other evidence. We have examined several types of
evidence of culture-bias in the PPVT and Raven’s Progressive Matrices. These stu-
dies have involved very large samples of Negro and white children in several Cali-
fornia school districts.

We find that the rank order of the percent, p, passing each item is virtually the
same for Negroes and whites. The correlations between the p values of Negroes and
whites on these tests are all above .95, averaging .97. In this respect, the two racial
groups are more alike than are boys and girls within each race. In other words, the
cultural biases in the test are more apparent with respect to sex differences than with
respect to race differences. (The sexes do not differ appreciably in mean score,
however, while the racial groups differ about one standard deviation, or 15 IQ
points, on the average.)

The matrix of item intercorrelations and the factor structure of these tests is not
significantly different for white and Negro samples when these are roughly matched
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for mental age or total score. These properties of the data, for example, do not in
the least distinguish between 4th grade white children and 6th grade Negro children.
Yet they distinguish between 5th grade and 6th grade Negro children, and between
5th grade and 6th grade white children. A culture-bias hypothesis would predict
greater Negro-white differences than adjacent grade differences in item intercorrela-
tions. The findings, on the other hand, are more consistent with a developmental
lag hypothesis.

In multiple-choice tests, such as the PPVT and Raven, there is no systematic or
significant racial difference in the choice of distractors on those items that are an-
swered ‘wrong’. A special scoring key was made up so as to score as correct whatever
response is given by the largest number of children in the Negro sample. When the
tests are scored by this key, the Negro sample still averages lower than the white
sample.

Scales based on subgroups of items which discriminate either least between
Negroes and whites or discriminate most are correlated with each other over .90
(approximately the reliability of the test), showing that the two types of items are
measuring the same ability.

The intelligence tests show essentially the same size of correlation with scholastic
achievement in Negro and white samples. When scholastic achievement is ‘predicted’
by a multiple regression equation comprised of several intelligence tests, adding race
(white vs. Negro) to the multiple prediction equation does not increase the multiple
correlation with scholastic achievement. The predictive validity of the IQ test
is the same for Negroes and whites. Negroes and whites with the same IQ perform
equally well in school.

In short, none of our analyses reveals any racial differences other than the number
of items gotten right. There seems to be no good reason to believe that these tests
behave any differently for Negroes than for whites.

The sibling correlations on 16 ability tests were examined in large Negro and
white samples. They are very similar, as indicated by a correlation of .71 between
the sibling correlations on each test for Negroes and whites. The average difference
between siblings on each test does not differ significantly for Negroes and whites.

When estimates of the heritability (i.e., the proportion of genetic variance in test
scores) of the various tests are correlated with the magnitude of the mean white-
Negro difference on the tests, the correlation is positive (.80 for whites, .61 for
Negroes). In other words, those tests which are least sensitive to environmental in-
fluences (i.e., high heritability) in general show the largest white-Negro differences,
and those tests which are most sensitive to environmental influences (i.e., low heri-
tability) show the smallest Negro-white differences. This outcome is just the opposite
of what one would expect from a culture-bias or environmental hypothesis of the
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cause of the racial difference. This study has been repeated by other investigators
using a different set of tests, and the results are essentially the same, i.e., a strong
positive correlation between tests’ heritability and the magnitude of the white-Negro
difference (for details see Jensen, 1973).

Those who claim culture bias in current widely used tests, it seems to me, are
obligated to produce some objective evidence that such bias in fact exists. I have
found no evidence that it does, at least in the well-known tests we have studied.

Misinterpretation of Skodak and Skeels

Layzer cites the famous study by Skodak and Skeels (1949) as if it contradicted
my position regarding the heritability of IQ. For readers who might be misled into
believing that the findings of this study are inconsistent with a genetic theory of
intelligence and with the evidence on heritability, a brief review of it is in order.
Layzer’s use of the Skodak and Skeels study is typical. The study is often held up
by ‘environmentalists’ as an example of evidence which supposedly contradicts the
high heritability of intelligence. The fact that the adopted children turned out to
have considerably higher IQs than their biological mothers is thought to constitute
a disproof of the conclusion from many heritability studies that genetic factors are
more important than environmental factors (in the ratio of about 2 to 1) in the cau-
sation of individual differences in IQ. If about 80 percent of the IQ variance is
attributable to genetic factors, the 20 percent of the variance due to environmental
differences can be thought of as a more or less normal distribution of all the effects
of environment on 1Q, including prenatal and postnatal influences. This distribution
of environmental effects would have a standard deviation of about 7 IQ points, since
the total variance of IQ in the population is 152 = 225 and the 20 percent of this
which is attributable to environment is .20 (225) == 45, the square root of which
gives SD = 6.71. Is there anything in the Skodak and Skeels data that would con-
tradict this conclusion? Skodak and Skeels based their study on 100 children born
to mothers with rather low IQs (a range from 53 to 128, with a mean of 85.7, SD
of 15.8). The children were adopted into what Skodak and Skeels described as ex-
ceptionally good, upper-middle class families selected by the adoption agency for
their superior qualities. Of the 100 true mothers, 63 were given the 1916 form of
the Stanford-Binet IQ test at the time of the adoption. Their children, who had been
reared in adoptive homes, were given the same test as adolescents. The correlation
between the mothers’ and children’s IQs was .38. Layzer notes that the IQs of the
adopted children average about 20 points higher than the 1Qs of their true mothers.
However, the difference between the mothers’ and children’s IQs is not really the
relevant question. It is on this point that the interpretation of this study has so often
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been misleading. What we really want to know is, how much do the children differ
from the IQs we would predict from a genetic model?® Using a simple model (pro-
vided by Crow, 1971, p. 157), which assumes that the children represent a random
selection of the offspring of mothers with a mean IQ of 85.7 and that the children
are reared in a random sample of homes in the general population, the children’s
average predicted IQ should be 95. In fact, however, their average 1Q turns out to
be 106, or 11 points higher than the predicted IQ. If 20 percent of the IQ variance
is environmental, and if one standard deviation of environmental influence is equi-~
valent to about 7 IQ points, then it might be said the Skodak and Skeels children
were reared in environments which averaged 11/7ths or about 1.6 standard devia-
tions above the average environment of randomly selected families in the population.
This would be about what one should expect if the adoption agency placed children
only in homes they judged to be about one standard deviation or more above the
average of the general population in the desirability of the environment they could
provide. From what Skodak and Skeels say in their description of the adoptive
families, they were at least one standard deviation above the general average in
socioeconomic status and were probably even higher in other qualities deemed
desirable in adoptive parents. So an eleven-point IQ gain over the average environ-
ment falls well within what we should expect, even if environmental factors contri-
bute only 20 % of the IQ variance. In other words, this 11 points is well within the
reaction range of phyotypic IQ, given a broad heritability of .80. But this 11 IQ
points of apparent gain is more likely to be an overestimate to some extent, since
these children, it should be remembered, were selected by the agency as suitable for
adoption. They were not a random selection of children born to low IQ mothers.
Many such children are never put out for adoption. (Most of the children were
illegitimate, and as indicated in Leahy’s, 1935, study, illegitimate children who be-
come adopted have a higher average 1Q than illegitimate children in general or than
legitimate children placed for adoption.) Even so, it is interesting that Skodak and
Skeels found that the 11 adopted children whose true mothers had IQs below 70
averaged 25 points lower than the 8 adopted children whose true mothers had IQs
above 105. There are also certain technical, methodological deficiencies of the

3. This genetic prediction is sometimes made
incorrectly by basing it on all 100 children,
while actually we can make a prediction on-
ly for the 63 children whose true mothers’
1Qs were known. The model assumes (a) test
reliability of .90; (b) an ‘age attenuation’ of
.95 (due to the fact that the mothers and
children are widely separated in age and the
correlation between the IQs of the same per-

sons tested that many years apart is .95 after
correction for immediate test-retest unreli-
ability); (c¢) narrow heritability of .71 (the
estimate of Jinks and Fuiker, 1970, p. 342);
the narrow heritability is used when predicting
offsprings’ values from parents’ values; (d)
random mating (since the mothers were un-
married and nothing is known about the IQs
of the true fathers).
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Skodak and Skeels study which make the basic data questionable; these deficiencies
were trenchantly pointed out many years ago in critiques by Terman (1940, pp. 462-
467) and McNemar (1940). But the Skodak and Skeels study, such as it is, can be
seen to be not at all inconsistent with a heritability of .80 for intelligence.

To assume that the same 11-point IQ gain over the predicted value would have
occurred if the biological mothers had been Negro instead of being white (but with
exactly the same 1Qs) would be an unwarranted inference. It is unwarranted be-
cause according to the genetic model or prediction equation the Negro children
would regress toward the Negro population mean 1Q of about 85, rather than toward
the white mean IQ of 100. Thus the predicted IQ gain of the adopted Negro children
under the same environmental conditions would be some 10 IQ points less than the
11 IQ points gain for white children. If the Negro-white population difference in I1Q
is largely genetic, then a genetic model with dominance will predict regression of
individual 1Qs to different population means for Negro and white children. The
truth or falsity of this prediction is what we would like to know. The study of cross-
racial adoptions might help to elucidate the matter. Since cross-racial adoptions are
not hard to find, it is interesting that the environmentalists who go on citing the
rather weak Skodak and Skeels study have never investigated similar data based on
Negro children. It would be considerably more relevant.

A one-sided critical stance

As I noted earlier, Layzer suspends his critical judgment when citing those studies
which he apparently believes support his position. There are many examples of this
in his article, but at least three instances merit some comment, since they involve
relatively recent publications which readers may not have had the chance to evaluate
for themselves.

Layzer, being as methodologically puritan as possible in judging the evidence for
the heritability of IQ, states °. .. measurements unaccompanied by error estimates
have no scientific value’. If he had determined the error estimates of the data so
which he was referring, he would have found the inferences based thereon to be
highly significant (e.g., Jensen, 1967; 1972, pp. 294-306; Jinks and Fulker, 1970).
On the other hand, all the points Layzer refers to in Scarr-Salapatek’s study were
presented by Scarr-Salapatek (1971) without any error estimates or tests of statistical
significance. Furthermore, when the proper error estimates are made, it turns out
that all the ‘evidence’ in Scarr-Salapatek’s study regarding the comparative herita-
bilities of intelligence test scores in white and Negro samples, and in lower- and
middle-class groups, is completely lacking in significance. The study has been sub-
jected to a detailed examination by two leading quantitative geneticists (Eaves and
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Jinks, 1972). Here is what they conclude about this study: ‘On purely theoretical
grounds, therefore, we suggest that this particular experimental design, with the
small samples available, could not be expected to lead to the conclusions which were
drawn and indeed could only be drawn from it by omitting proper tests of signi-
ficance.” So large are the standard errors in Scarr-Salapatek’s study that, as Eaves
and Jinks point out, ‘... the data cannot even support the well-established con-
clusion that there is a genetical component of individual differences in intelligence’.
Also, “. . . there is no evidence that the size of any heritable component depends on
race or social advantage. This finding contradicts the main conclusion of Dr. Scarr-
Salapatek’s analysis which is based on a comparison of the numerical values of the
correlations’. Finally, ‘there is certainly no evidence in Scarr-Salapatek’s studies
that the proportion of genetical variation in either verbal or nonverbal IQ depends
on race or social class’.

Layzer refers to Heber’s Milwaukee Project as an example of the extreme plastic-
ity of intelligence. He quotes Scarr-Salapatek’s description of it, to the effect that
1Qs of ghetto children born to especially low-IQ mothers showed an enormous IQ
gain of 37 points over a control group as a result of environmental intervention.
It is unlikely that Layzer has critically examined this study, for there have been no
published reports of it except for stories in the popular press, and the authors of
the study have apparently not been willing to make technical reports of it available
to other researchers in this field who have requested it, myself included.* However,
Professor Ellis B. Page, an expert in psychometrics and research methodology.
managed to secure a detailed report of this study from the agency which funded it
(and which no longer makes the report available). Page has subjected this report of
the Milwaukee Study to detailed scrutiny (1972), and his findings should be
of interest to anyone who, with Layzer, claims to insist upon methodological purity.
Page’s critique certainly leaves one with a markedly different impression of the
study, and with a much greater skepticism, than is prompted by the sensationally
optimistic reports appearing in the popular press. Page concludes: ‘The Milwaukee
Project, then, is here viewed as deficient on three counts: biased selection of treat-
ment groups, contamination of criterion tests; and failure to specify the treatments.
Any one of these would largely invalidate a study. Together, they destroy it.’

Layzer uncritically refers to an ‘incisive critique of Jensen’s [HER] article’ by
Deutsch (1969). In this ‘critique’ Deutsch claimed that some 17 errors were turned
up in a casual perusal of my article (p. 524), and elsewhere he claimed that my
article contained °. . . fifty-three major errors or misinterpretations, all of them uni-

4. Since this article went to press, I have, office, some nine months after requesting it.
received a copy of the report from Dr, Heber’s
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dimensional and all of them anti-black’. This claim is baseless and defamatory.
It took 22 months of repeated prodding by the American Psychological Association’s
Committee on Scientific and Professional Ethics and Conduct to extract an itemized
list of these 53 purported ‘errors’ from Deutsch. In view of all the efforts by ideo-
logical environmentalists to discredit my HER article, one wonders why Deutsch’s
list of 53 ‘major errors’ has not gotten beyond the Ethics Committee and found its
way into print. Considering the extreme pressure Deutsch was under from the
Ethics Committee either to make a retraction of his defamatory claim or to produce
a list of the ‘53 errors’, it is most instructive, and I might add most flattering to my
HER article, to see what Deutsch’s list of ‘53 errors’ actually consists of. It utterly
fails to support his claim. I wish it were published, but since it is not, I will gladly
send it to all who request it. Readers can judge for themselves the quality of Deutsch’s
‘incisive critique’, to use Layzer’s words.

One could go on noting other deficiencies in Layzer’s critique, but many of his
points are long since discredited arguments that would be apparent to most readers
familiar with this literature; most of the issues are treated in more general terms in
my other writings (see References). As to Layzer’s ideological-political brand of
environmentalism, I will make no comment here. My own position concerning the
broader educational, societal, and ethical aspects of the genetical study of human
differences has been amply expressed in numerous other articles (for a complete
bibliography, see Jensen, 1972c¢, pp. 365-369).

The overwhelming fact is that the scientific world no longer presents a consensus
of environmentalism to the public,’ and articles such as Layzer’s will do nothing to
restore the appearance of consensus which Layzer and his likes are so disturbed to
see undone.

5. See the resolution on behavior and gene- tics in the Amer. Psychol., 1972, 27, 660-661.
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