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Correlates of Some Curious Regressions
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In the course of a methodological investigation of regressions of means of selected
tests, computed in stratified levels of a general intelligence composite, on the mean
levels of intelligence within the strata we encountered curious phenomena at the low
end of the distribution of intelligence. At about ~2.00 SD units of that distribution,
the regressions of the vocabulary means for both boys and girls turned abruptly up-
wards, while those for mechanical reasoning dropped sharply. To investigate these
curious regressions, we formed high and low vocabulary groups for each sex within
the low-scoring subsample of general intelligence, and the means of the four groups
on a series of cognitive and self-report scales were obtained. In this sample the high
school boys and girls who are high in vocabulary relative to their low scores on the
intelligence composite have lower means than their low-low controls on a set of cogni-
tive tests epitomized by visualization in three dimensions, but the set also includes
verbal tests in which the tasks are ambiguous and require inference and hypothesis
formation in order to obtain a solution. Correct answers are not directly present in
long-term memory as they are for the academic (including mathematics) and nonaca-
demic information tests, on which the two high vocabulary groups are substantially
superior. The high and the low vocabulary groups also differ from each other in health
histories, personality traits, vocational interests, and biographical data scores, the high
groups being consistently closer to the norm for their high school class. Sex differences
are minimal in the incidence of the deficit and in its correlates. A genetic explanation
for the problem is plausible, but the locus is not on the 23rd pair of chromosomes.

In the course of computing correlations between distributions of sample
means (Lubinski & Humphreys, submitted for publication) of selected cogni-
tive tests from Project TALENT (Flanagan et al., 1962), we encountered some
unusual regressions of narrower tests on a measure of general intelligence in
the large national sample of 10th-grade high school students. The initial exam-

Editorial services for this contribution were carried out by Dr. Raymond S. Dean.

Received November 21, 1991; final revision received June 25, 1992,

Address correspondence and reprint requests to Lloyd G. Humphreys, Department of Psychol-
ogy, 603 East Daniel, Champaign, IL 61820 or to David Lubinski, Department of Psychology,
Iowa State University, Ames, IA 50011-3180.

385



386 Journal of School Psychology

ples that attracted our attention are shown in Figure 1. The sample size for
each sex is between 40,000 and 45,000, producing smooth data.

The intelligence measure is a composite of reading comprehension, arith-
metic reasoning, and abstract (figural) reasoning with effective weights of
approximately .50, .25, and .25, respectively (Wise, McLaughlin, & Steel,
1979). The Vocabulary test is a measure of general, as opposed to specialized,
knowledge of the meaning of words. The Mechanical Reasoning test is a
pictorial test of the operation of mechanical principles. It has been called a
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Figure 1. These scatter plots were based on standardized bivariate means. For each plot,
the Intelligence Composite was systematically parsed above and below the mean,
for each gender, by approximately 0.20 standard deviation units (raw score means
and standard deviations being 158.19 and 53.65 for the males, 158.55 and 52.22
for the females). The Y means were computed at each interval on the X axis for
Mechanical Reasoning and Vocabulary. Total sample sizes: females 43,165;
males, 43,629.
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measure of “barnyard” physics. The two tests are very different in content
and in the operations required of examinees. The anomalies in their regres-
sions are also very different and are highly significant statistically. The area
of the vocabulary anomaly in the scatter plot represents a negative correlation
with a typical measure of intelligence. This is surprising, because knowledge
of words has long been used in intelligence tests.

Our only theory at the outset was that psychological phenomena are lawful.
The regressions depart little from linearity through 98 % of the range of scores
on the predictor, but break sharply from the straight line at about —2.00 SD
units. This was entirely unexpected and aroused our curiosity. Serendipitous
findings that are highly replicable are always interesting and at times may be
quite important. A substantive a priori theory is not a requirement, and
research can be justified post hoc by the data (see Skinner, 1950). The devel-
opment of a theory requires as a first step a dependable, systematic description
of the correlates of the phenomenon.

It is significant for the regression of vocabulary on the measurc of intelli-
gence that the students who are below the inflection of the regression line
have variances in vocabulary that are three times those in the rest of the
distribution of intelligence. This suggests that there may be two quite different
groups represented in the lower 2% of the distribution of the composite.
The lower portion contains persons who represent the extension of the linear
regression, while the upper portion contains students who are not expected to
be so far below the mean in general intelligence. In what follows, we shall look
for clues concerning the source of the deficit of the aberrant cases on the
intelligence composite.

PROCEDURE
Subjects

The subjects were obtained from the Project TALENT Data Bank (Flanagan
et al., 1962; Wise et al., 1979). A nationwide probability sample of high
school students, Grades 9-12, with approximately 100,000 students in each
grade, were tested in 1960. TALENT is a well-known data bank containing a
large number of cognitive and self-report measures (see below). Data for the
present study were based primarily on the 10th-grade cohorts of boys and
girls.

In the first step, we selected everyone who fell below the point of inflection
of the vocabulary regression, which was approximately two standard devia-
tions below the mean of the intelligence composite. It so happens that this is
also the approximate point of inflection of the less dramatic regression of
mechanical reasoning, also previously shown in Figure 1. This decision pro-
duced 743 10th-grade boys and 826 girls.
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Defining the Groups

For purposes of dividing these groups into those who “belonged” low and
those who did not, we arbitrarily set the dividing score for low and high
vocabulary groups near the median. The cut was 8 and below for boys, 7 and
below for girls. Mean standard scores for the high and low groups of each sex
based on own-sex distributions in the full range of 10th-grade talent indicate
the heterogeneity of the vocabulary scores. These means and the sample sizes
on which they were based are, respectively, as follows: —0.63 and 329 for
high boys, —0.73 and 397 for high girls, —2.03 and 414 for low boys, and
—1.98 and 429 for low girls. Because sex differences in vocabulary are small,
the raw score equivalents of these own-sex standard scores are also closely
equivalent. Seemingly, the regression problem is not sex-linked.

Dependent Variables

With four groups defined, the next step involved obtaining means on other
variables in the Project TALENT Data Bank. There are more than 50 cognitive
tests, 10 personality and 17 interest self-report scores, and 18 scores developed
from biographical data items that make these data attractive as a resource for
descriptive purposes. We shall report practically all of these scores either indi-
vidually or in composites such as English (5 components) and nonacademic in-
formation (22 components). The small number of cognitive tests omitted were
redundant in outcome and characteristics with the ones reported.

RESULTS FROM COGNITIVE TEST DATA
Correlations Among the Defining Tests

The correlations in the full 10th-grade sample of Vocabulary and Mechanical
Reasoning measures with each other, with the components of the intelligence
composite, and with the composite itself represent background information
relevant to the analyses that follow. These correlations are shown in Table 1.
The boys’ sample is below the diagonal, the girls’ above.

There is a prominent general factor in the five experimentally independent
measures, Reading Comprehension having the most in common with the
rest. The weight given to reading in the composite seems appropriate. The
correlation of vocabulary with reading is quite high, given the relatively mod-
est reliabilities of the short tests administered in Project TALENT (Flanagan et
al., 1964) in spite of the reversal at the low end of the intelligence distribution.

Differences in Means

As we make the numerous comparisons of boys and girls as well as the high
and low vocabulary groups, we shall not report p values. All means will be in
standard scores obtained in the own-sex distributions of all 10th-grade boys
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and girls. Standard deviations of the selected groups are less than 1.00 and the
Ns of each group are approximately 400. Thus the standard error of a mean is
about 0.05 and the standard error of a difference between sexes within groups
or between groups within sexes is about 0.07. The same guidelines apply to
sex differences within groups, but interpretation of these differences requires
recognition of the own-sex metric. All that a reader has to do is divide a given
difference in means by 0.07 to obtain a basically accurate feel for the stability of
our findings. A ¢ accurate to two decimal places is not required.

Table 2 contains standard score means in the own-sex metric of the high
and low groups for each sex for selected cognitive tests. Use of the own-sex
metric allows boys and girls to be compared without assuming constancy of
means from 1960 to the present. We do assume that relations among psycho-
logical measures are more robust to cultural change and cultural differences
than mean levels of performance. Because the distributions of these tests are
not normal, comparison of the absolute size of the standard score means from
one test to another is not meaningful. Differences in standard scores between
high and low groups are more interpretable, and the signs of the differences
cannot be explained away by manipulation of the units of measurement.

Because the low and high vocabulary groups also had to be low on the
intelligence composite, the expectation is for low scores for both groups on
the components. The low vocabulary group has higher means than the high
group on Reading Comprehension and Abstract Reasoning, while Arithmetic
Reasoning shows a difference in the opposite direction. The weights of these
tests in the intelligence composite determine the means of the composite for
the vocabulary groups. Statistically significant differences in opposite direc-
tions almost precisely balance to produce approximately equal intelligence
test means.

High group superiority is shown in academic and nonacademic information
tests, and in English mechanics, Mechanical Information, two verbal memory
tests, and two mathematics tests. All of these tests contain items that have
straightforward answers with a minimum of ambiguity. Examinees merely
have to know the answer. Minimal inference is required.

In contrast, the cognitive tests on which the low vocabulary groups are
superior require inference and perception of relations among novel stimuli.
The last three tests in the list contain figural stimuli. The three preceding are
answered by words, but in the Disguised Words and Creativity tests the words
have to be inferred or hypothesized and compared in order to answer choices
that provide minimal cues. Word Functions in Sentences requires examinees
to recognize similar functions served by designated words in different senten-
ces that have no overlapping content or meaning.

A Possible Confound

There is complete consistency with respect to sign for the results for the two
sexes, and numerical differences are small. Interpretation of the size of the
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differences is ambiguous without confidence in the equality of the units of
measurement, but there is another, more troubling sense in which there is
also complete consistency. All of the tests with negative signs for differences
were printed in the same test booklet administered in a half-day session of the
two days of test administration. This possible confound was discovered just
prior to formation of a confident conclusion, but there was a logical basis for
the confound that blunts its importance at the outset. There were valid a
priori reasons for assigning tests to booklets and half-day sessions. They were
not placed at random.

Academic information tests were assigned to one booklet in which the many
different items were scattered at random in a “test” administered under a
single time limit. The nonacademic information tests were assigned to a sec-
ond booklet, similarly arranged and administered. A third booklet contained
two tests of immediate memory, numerical and mathematics tests, and the
tests of English mechanics, each independently timed. Nothing in these three
booklets required elaborate directions or numerous practice problems. Two
of the three contained no graphics, while graphics were both simple and trivial
in amount in the third. No test posing a problem in printing appeared in the
first three booklets. A fourth booklet contained the tests that were most diffi-
cult to print and to administer. They had complex directions, multiple prac-
tice problems, and much graphical material. Some of the tests were entirely
figural in content. However, outcome data to which we now turn will allow a
more definitive evaluation of the confound hypothesis.

Speeded Tests

There were also three highly speeded tests, all composed of relatively simple
items, that were included in the same test booklet with the “low group superi-
ority” tests. A fourth speeded test, a measure of speed of numerical operations,
appeared in the booklet with the mathematics tests. None of these speeded
tests were included in the initial analyses because the problem appeared to be
highly cognitive, and these tests were known to have small correlations with
tests highly loaded on the general factor of intelligence.

The mean correlations in Table 3 show that there is indeed little general
intelligence variance in the four speeded tests. Based on the data in Table 2,
this table substitutes Three-Dimensional Spatial Visualization for Mechanical
Comprehension as the key test for the high vocabulary groups. The score on
the four tests that penalized wrong answers has the highest mean correlation
with the two cognitive tests, while number of attempts is almost completely
independent. Object Identification has somewhat higher correlations with Vi-
sualization than with Vocabulary, while Numerical Operations has the re-
verse pattern. All correlations, however, are small. These speeded tests mea-
sure primarily other characteristics of examinees than general intelligence.

Table 4 contains the relations of each of the three scores on the four tests
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with the vocabulary groups. The Numerical Operations test shows differences
favoring the high vocabulary group in the number of right answers scores
that are of approximately the same size as those for Introductory Mathematics
in Table 2, while Table Reading, Name Checking, and Object Identification
show, in that order, increasing superiority of the low vocabulary groups.

The formula score that best measures the general factor of intelligence
among these four groups shows the largest advantage of the high groups to lie
in Numerical Operations and the smallest disadvantage in speed to lie in
Object Identification. The other two tests are neutral with respect to group
differences on the score that penalizes incorrect answers.

Number of attempted items represents the purest measure of speed. The
differences between the high and the low vocabulary groups are of the same
sign and in the same rank order as for the number of correct answers. Also,
the advantage of the high group on Numerical Operations is smallest and
their disadvantage on Object Identification is greatest.

The differences between the two vocabulary groups for Name Checking
and Object Identification are greater for all three scores than for the cognitive
tests in Table 2. This is the result primarily of the performance of the low
vocabulary group on these tests, as they are only about as far below the mean
of the norm group as one might expect from the low cognitive content of the
tests. In contrast, the means of the high group remain at about the size of
their means in Table 2.

An Attribute 1s Added

If we tentatively accept the possibility that the results in Table 2 are not
artifacts (by some unknown mechanism) of placement in separate test book-
lets, it becomes necessary to add another attribute to those that separated the
high and low groups on the highly cognitive measures: The high group cannot
perform rapidly when stimuli require fine perceptual discrimination, even
when discriminations can be made with little error, given unlimited time. A
deficit in immediate visual memory may be involved. We believe that, on a
priori grounds, judges would select Object Identification as the speeded test
most likely to show a deficit in the high vocabulary group similar to that of
Three-Dimensional Visualization and that Numerical Operations would have
the opposite pattern. The evidence seems quite compelling that more is in-
volved than test booklet placement, but additional checks can be made on the
confounding hypothesis.

Additional Checks on the Confounding

Did something unique occur during the 10th-grade administration that led to
these results? No, the regressions are highly similar in the 12th-grade cohort
of Project TALENT. Was careless test administration at a small number of
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sites responsible? No, the members of the high and low groups are widely
scattered in terms of identification number, state of residence, rural-urban
location, community size and ethnicity. The proportions in the high and low
groups do differ significantly from one variable to another, but the differences
are supported by other data. For example, the groups that are low in both
vocabulary and intelligence are disproportionately Southern and black—a
typical test outcome. Finally, did a small proportion of students in many
different high schools in both the 10th and 12th grades, with approximately
equal proportions of both sexes, simply decide not to work at capacity on one
test booklet? This is highly doubtful. One would expect to find a sex difference
if there were rebellion against the testing and the test administrator. Girls in
Project TALENT also had a consistently lower rate of omitted items than the
boys.

Our conclusion to this section of our report is that the confound with the
test booklets was coincidental, that other spurious explanations are of low
probability, and that the performance differences are real.

RESULTS FROM SELF-REPORT QUESTIONNAIRES

If the cognitive differences are indeed real, analysis of the self-report measures
available in TALENT may provide some insights. The two vocabulary groups
can be compared with the entire 10th-grade sample as a baseline. This is
accomplished again where applicable with the use of own-sex standard scores.
There are, of course, large sex differences on many of the measures to be
reported, but means of most self-report scores are a good deal more labile
with cultural change than are the means on tests of abilities. There has been
ample occasion for change in means since 1960, but relations involving self-
report scores are also much more robust to cultural change than are the mean
levels.

Health Questionnaire

There are 43 questions concerning health, physical well-being, and physical
wholeness in TALENT’s Student Information Blank. Based on the evidence
presented thus far, the high group might have had severe visual problems,
but this is not the case. These groups report about the same incidence of
visual problems, including myopia, of 10th-grade students in general and are
well below a mathematically gifted group in this regard (Lubinski & Hum-
phreys, 1992). Nothing stands out on the remaining self-report items, includ-
ing hearing problems and inabilities to use arms, hands, and legs fully. The
high group has a failure to answer rate somewhat greater than the norm (20%
vs. 10%) but rate of failure to respond is inversely correlated with intelligence
(Humphreys, Davey, & Kashima, 1986).

In contrast to the high group, the low vocabulary group responds to these
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questions at a substantially lower rate, about 50% on average. Although
Lubinski and Humphreys (1992) corrected data for differences in response
rate, their mathematically gifted and socially privileged groups required little
correction. Correcting proportions for the present groups is questionable.
One can conclude that the low and high groups are composed, at the very
least, of different kinds of people. One can also conclude, if there is organic
involvement in the performance of the high group, that the test performance
is more symptomatic than any item or combination of items in TALENT’s
health questionnaire.

Personality

Table 5 contains a comparison for the high and low groups of scores from the
personality questionnaire. It is significant in the interpretation of these data
that the measuring instrument did not have a forced-choice format, and the
intercorrelations define a general factor. The high group of boys has average
to slightly below average scores on these scales, but the low group is substan-
tially below the mean on most. The median difference between the groups is
a third of a standard deviation, and the low group is slightly higher on only
one scale, Leadership. The results are similar for the girls. The high group
tends to be slightly below average, and the low group is even lower than the
low group of boys. The median difference for the girls is almost half a standard
deviation, but again the low girls have a Leadership mean slightly above the
norm and superior to that of the high group. The high vocabulary groups are
close to the norm on everything, but the low groups are near normal on only
two scores. To use a currently popular concept, high and low vocabulary
groups have distinctly different self-concepts.

Interest Tests

The outcomes for the interest inventory scores in Table 6 are a little unex-
pected after the data in Table 5. The high group of boys is close to the mean
in everything other than a small elevation in trades and labor. The low group
expresses more interest than the highs in everything except sports, hunting-
fishing, and farming. The low group shows the pattern of unrealistic interests
typically found in students of low intelligence. The pattern of interests for the
girls in the high group is similar to that for the high boys, but there is little
similarity of the sexes in the low group. For several categories expected scores
based on sex differences in the normative population are reversed. Thus low
boys are relatively high in literary-linguistic, social service, and office work,
while girls are relatively high in physical science, public service, and mechani-
cal-technical occupations.

It appears that the high vocabulary boys and girls who were at the low
end of the distribution of the Intelligence Composite have expressed interests
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reasonably in line with their measured abilities. Although they felt better
about themselves, as pictured by their personality scores, they are not san-
guine about their vocational prospects.

Background Scores

Biographical information scores are presented in Table 7. Both groups and
both sexes are below average in socioeconomic status, but the low groups are
substantially lower. As a matter of fact, their means are about what one would
expect from a group selected to be more than two standard deviations below
the mean in intelligence. There is little difference between highs and lows in
their high school curriculum, and the high groups report fewer solid courses
and lower grades. The low groups received less guidance from out-of-school
sources, which is in line with their lower socioeconomic status. Somewhat
surprisingly, the high groups evaluated reading competence at a somewhat
higher level, but this might be true when they have unlimited time. The data
in Table 4 showed that, in general, they did not work as fast as the low groups.
The largest difference between the groups occurs in number of organizational
memberships. Both compensate for low scores in abilities and grades by par-
ticipating in organizations, but this tendency is substantially more marked in
the low groups. Differences between the high and the low groups occur in
both directions and are similar for the two sexes. The swings in signs of
differences, however, are almost entirely a function of the reports made by
the two low groups. High groups again tend to have means close to the norm.
They are more nearly average in all of their self-report scores, which is more
in line with their vocabularies than with their Intelligence Composite results.

DISCUSSION

Several sources of evidence indicate that the unusual regressions of vocabulary
and mechanical reasoning that initiated this investigation are psychologically
important phenomena. Parallel results have also been reported in the learning
disability literature for verbal and spatial tests for two groups defined by a
completely different set of operations. These are the data of Dean, Schwartz,
and Smith (1981).

A Different Route to Similar Results

Dean et al. (1981) divided their subjects into learning disabled-bilateral and
learning disabled-coherent (their terms) patterns, with 38 preadolescent males
in each group. The tests used were the Wide Range Vocabulary Test and the
Raven Matrices (most similar to TALENT’s abstract reasoning). The so-called
normally lateralized group was approximately 1.5 standard deviations lower
than the bilateral group on the verbal measure, but was about 0.5 standard
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deviation higher on the spatial measure. The interaction was significant at
well below the .05 level in spite of the small samples.

The measures that separated the laterality groups had been validated in a
previous study involving independent samples of learning disabled and nor-
mal children. Lateral preference patterns were obtained on the Dean Lateral-
ity Preference Schedule (Dean, 1978). A low score on an item in the schedule
indicates right preference, a high score left preference. The items were factor-
analyzed, and item scores were summed for all items that loaded on a given
rotated factor, of which there were six. Three scores separated the groups
significantly in univariate analysis. These were visually guided fine motor-
hand, fine motor-foot, and ear preference. When the six scores were used in
a multivariate analysis, substantial group separation was obtained on a single
dimension defined by positive weights for fine motor-hand and ear and by
negative weights for general handedness and eyedness. Intercorrelations of
the six scores were not reported, but it is clear from their near-zero validities
that general handedness and eyedness suppressed common variance in the six
scores.

Dean et al. (1981) described their discriminant score as a measure of mixed
dominance or bilaterality. It does describe a mix, but it is a special kind of
mix. Their maximum bilaterality is found only when visually guided fine
motor and ear preferences are for the left and general handedness and eyed-
ness are for the right. The opposite pattern, which is equally bilateral, pro-
duces a minimal score on their discriminant scale. (A negative weight is given
to the high score, a positive weight to the low, in the reverse pattern of factor
scores.) This would seem to require that a more specific name be assigned to
the function measured by their discriminant.

The Contribution of Our Data

Our data could not be related to the laterality issue, but they do provide a
great deal of dependable information that paints a consistent picture of two
kinds of low-achieving children. These two groups of children differ substan-
tially from each other in many more ways than in their performance on
vocabulary and spatial visualization tests. High vocabulary groups perform
relatively well on a gamut of unspeeded cognitive tests that require retrieving
from memory definitive answers to unambiguous questions. They perform
more poorly than low vocabulary groups on a gamut of unspeeded cognitive
tests that require inferences from or about complex, novel, ambiguous ques-
tions or problems. Although tests of spatial visualization are prominent in
this second set, the cluster includes tests that appear to be highly verbal.
There is also a substantial split in results between a speeded test of the four
basic numerical operations and a second speeded test that requires identifica-
tion of complex, shaded, figural drawings as same or different. The examinee
is required to select the one different drawing within a set of five. A good
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performance on Numerical Operations requires speedy retrieval from mem-
ory of a truly definitive answer to a question of essentially zero ambiguity
(What does 2 + 2 equal?). A good performance on Object Identification
requires rapid, systematic checking of the many aspects of the figures on
which the minute differences provided by the test constructor could occur.
Short-term visual memory of small detail does seem to be a feasible work
method for these items, but a holistic memory for the figure is not sufficient.
The items are meaningless and the differences do not leap off the page at the
viewer. Under time pressure examinees may not have confidence that they
have found the right answer. Attempting to describe verbally the figural items
would clearly result in poor performance.

Approximately the same small proportions of boys and girls show the phe-
nomena in spite of sex differences on all of the tests involved. Some of these
differences are substantial, such as the one on the measure of three-
dimensional spatial visualization or mechanical reasoning. The proportions
of high school students affected are quite small, and the individuals involved
have widely scattered demographic characteristics. Self-reports on the health
questionnaire indicate that the high vocabulary groups do not have obvious
physical handicaps, such as visual problems, that adversely affected perfor-
mance on a subset of the TALENT tests.

Otbher self-report scores show that the high and low vocabulary groups are
composed of different kinds of people. The low groups tend to rate themselves
below average on almost all of the personality traits measured by TALENT,
while the high groups are only a little below the various means. The low
groups have a differentiated interest pattern, though departing from tradi-
tional male-female patterns, while the high groups are not far from the nor-
mative mean in anything. The high groups are from families closer to the
mean in socioeconomic status, but they report lower grades and fewer solid
high school courses than the low groups. The latter are more active in hobbies
and extracurricular organizations. Differences between the high and the low
groups occur in both directions, but this is largely due to swings in size of
means of the low groups. The high groups tend to be a little below average on
most self-report scores, but are not far from the average on those scores where
they are above the mean.

Some Observations Relevant to a Theory

The cognitive tests on which our groups of high and low verbal students differ
have loadings in common only on a general factor in the full range of high
school talent. The tests on which the high verbal group is relatively high are
verbal, but so are some of the tests on which they are relatively low. The
shared verbal content may temper the size of the deficit on the tests Word
Functions in Sentences and Disguised Words. Similarly, the four speeded
tests measure a common factor in the full range of high school talent, but two
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of the four show widely different patterns of results for the high and the low
verbal groups.

There is a presumption that our groups would show the particular combina-
tion of laterality reported by Dean et al. (1981), but this would require a
major new research undertaking. Subjects who meet the regression criteria,
whether or not they have been diagnosed as learning disabled, should be
administered the Dean (1978) laterality scales. A more limited check on our
findings can be obtained by inspection of the regression of the verbal on the
performance scales of an individual or group test of intelligence that has been
administered in a wide range of talent.

If our high verbal group were just a little closer to the mean of the distribu-
tion of the socioeconomic index, they would fit the pattern of recessive inheri-
tance of a trait. Seriously retarded children having a known recessive gene
are found in families that have a mean parental intelligence score (and socio-
economic status) at the population mean with a standard deviation also of the
same size as the population value. If our high verbal groups have a genetic
handicap, however, it does not appear to be sex-linked, and it would explain
a portion only of students who have a reading disability.

It is conceivable that we could modify our arbitrary criteria for group
membership to produce a high verbal group closer to the population mean.
Our groups fell below the approximate point of inflection of the regression of
vocabulary on the intelligence composite. We split the high and low groups at
a point that placed the low group approximately on the extension of the linear
regression line, and at a point that produced approximately equal Ns for statis-
tical convenience. Refinement of the criteria might produce even larger differ-
ences between the high and the low groups.

On the other hand, the statistical criteria we used cannot be drastically
modified. There are not substantial numbers of students with this particular
handicap who have intelligence test scores higher than the two standard devia-
tions cut-off. The linearity and steepness of the regression of vocabulary on
the intelligence composite, plus the small variances about the regression line,
negate this possibility.
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