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Sex differences on 13 subtests of the Wechsler Intelligence Scale for Children—Revised (WISC-R), and in the factor
structure of the 13 subtests, are examined in the white subsample (N = 944 males. 924 females) of the total national
standardization sample of the WISC-R (Kaufman and Doppelt. 1976; Wechsler, 1574). This sample of children, whose
ages range from 6 to 16.5 years, were chosen by a stratified, random-sampling procedure to be representative of the
population of the United Stales, in accord with demographic features revealed in the 1970 census.

All of the WISC-R subtests. listed in Table 1, are highly familiar. except Tapping Span. which was not included in
the published version of the test. It is ostensibly a non-verbal test of visual imitative memory. A straight row of four
1” wooden blocks. spaced 1 apart, is placed before the $. The examiner, holding a block between his thumb and index
finger taps out a pattern on the row of four blocks, say, 1-4-2-3, if we imagine the blocks are consecutively numbered
from left to right. The §'s task is to imitate the same pattern of taps on the row of blocks, tapping out the pattern
just as the examiner had done. Task difficulty is increased by tapping cut longer and more complex series.

The use of subtest scaled scores, with 4 mean of 10 and SD of 3 at every age in the total standardization sample,
in effect obviates age differences in the test scores. All the analyses in this study are based on the age-standardized scaled
scores.

Table | shows the means and SDs of the scaled scores lor males and females, and the difference between the sexes,
in scaled score units and in SD units. Despite a multivariate statistical test which shows the overall differences between
the sexes to be significant bevond the 0.001 level, the differences are generally quite small, with the marked exception
of the Coding test, on which females exceed males by about half of a SD. This one quite extreme sex difference in the
WISC-R battery has also been noted by Samuel (1983} in large samples both of whites and blacks (independent of the
present standardization samplc). The Coding test (matching geometric symbols with numbers) scems to involve
perceptual speed and accuracy, dexterity in copying symbols, and rote memory. The only other subtest which shows
an appreciable difference (0.37 SD), in favor of males, is Information.

The sex differences can also be expressed in the form of the point-biserial correlation coefficient, »,, with males coded
0, females [. The r,,, in the range of low values found here. is virtually & linear function of the mean difference. Full-Scale
I1Q (FSIQ) can be partialed out of each r,,. revealing the relative size of the sex differences on the various subtests when
the sexes are statistically equated on FSIQ. These results are shown in Fig. . Partialing out FSIQ has only a slight

Table 1. Mean and SD of scaled score {y =10, ¢ =3) of WISC-R subtests and Verbal. Performance and FSIQ
(=100, o =15 for males (¥ =944) and females (¥ =924)

Male Female Difference™®

WISC-R Scale Mean sD Meaun sp M-F M.
Infarmation 10.94 01 9x7 27 Lo7 0.37
Similarities 10.39 ERE 10.19 289 0.20 0.07
Arithmetic 10.46 299 10.28 269 0.18 0.06
Vocabulary 10.62 2499 1022 287 .40 G114
Comprehension 1057 277 10.30 2.83 027 .09
Dhgit Span 9.93 107 10.23 292 —0.30 —0.10
Tapping Spuan 10.03 288 10.15 286 —0.13 —0.04
Picture Completion 10.62 293 10.20 27 142 s
Piclure Arrangement 10.52 19% 10.21 284 (131 011
Block Design 10.61 292 116 290 045 015
Object Assembly 10.63 299 10.09 302 .54 [IRR.3
Coding 9.44 300 .01 2 8h —1.56 —11.53
Muring 10.69 ol 10,12 309 0.57 .19
Verhal [Q 103.33 14.70 100,69 13.54 264 DAL
Performance 1Q 102.2: 1433 102.07 1392 0.21 041
FSI0) 103.08 14534 101.41 13.55 1.68 12

*W  F ix the difference in mean scaled scores of males and females: Diff /s is the mean difference divided by
the weighted uverage SD of the male and female samples, ic

5= {Nysip + Npspdf Ny + M
where M and F stand for male and female, N is sample size, and s is the SD.
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Fig. 1. Point-biserial correlution as an index of female-male difference on FSIQ and on cach
of 13 subtests of the WISC-R. (Because males and females were quantitized O and 1. respectively.
@ positive correlation indicates female superiority.) The solid-line profile reflects the actual group
differences. The dashed-line profite reflects the female-male differences on the 13 subtests alter
I'SIQ has been partialed out, in effect equating the sexes on general intelligence. With 1866 df.
correlations falling outside the range of +0.04 difler signiticantly from zero beyond the 57 level
of confidence. (I, Information: C. Comprehension: A, Arithmetic; S, Similarities; DS, Digit Span:
V. Vocabulary; Cd, Coding [Digit Symbol]: PC. Picture Completion: B3, Block Design. PA,
Picture Arrangement; (OJA. Object Assembly: M, Muazes; I, Tapping [Knox Cubes])

effect on the r,, profile of sex diflerences. When FSIQ is partialed out. the largest sex differences favoring males are
on Inlformation. Block Design. Picture Completion. Object Assembly und Mazes. The largest differences favoring
females are on Coding. Digit Span and Tapping Span. The tests showing the smallest (and non-significant) differences.
alter FSIQ is partialed out, are Similaritics. Arithmetic. Vocabulary, Comprehension and Picture Arrangement

In @ review of the evidence on a sex difference in the variability of mental test scores, Jensen (1980, pp. 627-628)
concluded that the most reliable data indicate greater vanability for males. cquivalent 1o abont a | 1Q point larger
standard deviation for males than for females. The present 1Q data are all entirely consistent with this gereralization,
for Verbal, Performance. and I'S1Q. The variance ratios (male variance:female variance) are significant beyond the (.05
level for the Verbal and FSIQs.

Table 2 shows the intercorrelations among subtests for males and females, and the general factor (first principal lactor)
of the correlation matrix for each sex. The pattern of correlations is highly similar for males and females. A scnsitive
statustical test (Jennarich, 1970} of the equality of the two correlation mairices shows they do not ditfer significantly (x°
78.25, di'=78. P —0.47). This means also that the male and female correlation matrices cannot differ significantly in
factor structure or in their factor loadings. Hence it is not surprising that the coeflicient of congrucnee hetween the first
principal factors of the two matrices is 0,997,

In a previous study (Jensen und Reynolds. 1982}, & hierarchical factor analysis, with Schrmid-Leiman (1957)
orthogonalization, was performed on the white stundardization sample (both sexes combined). From this analysis, factor
scores. scaled o a mean of 0 and S of 1 for the entire (white and black) standardization sample, were obtained for
every individual on each of the four orthogenalized factors extracted from the 13 WISC-R subtests: the general factor
{g) a verbal factor (V). a non-verbal performance factor (P), and a memory factor (M), (The details of this factor
analysis are presented in Jensen and Reynolds, 1982). Table 3 shows the means and SDs of the factor scores for cuch
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Fig. 2. Mcun scaled scores (i = [0, o = 3) on WISC-R subtests for males and temales m age
groups (1) under 12 vears and (2) 12 years and older.
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Table 2. Intercorrelations (decimuls omitted) among WISC-R subtests for mules (ubove diagonal) and fomales (below
diagonul) and first principal factor loadings

Subitest [ S A v o Ds TS PC PA HD QA Od M FPF
Information 60 54 67 51 ¥ 2% 33 39 46 30 34 21 75
Similarties a7 44 6 6 l 22 41 41 48 3 27 25 73
Arithmetic 49 40 51 41 43 33 30 e 44 2l 33 26 G3
Vocabulary 64 63 43 62 L 27 39 42 46 30 35 23 79
Comprehension 31 33 40 al 23 21 3s 37 38 26 27 25 65
Digit Span 34 35 39 34 24 3% 14 16 29 14 2 18 44
Tapping Span 24 17 29 21 19 RR] 17 20 30 16 ) 22 42
Picture Completion kN 19 30 36 34 20 16 37 47 37 17 29 54
Piclure Arrengement 4 33 24 35 30 21 0 k10 44 33 27 25 55
Block Design 40 42 38 39 37 29 23 47 R 52 36 36 73
Object  Assembly 37 40 23 RS iz 22 14 45 40 36 24 21 49
Coding 30 28 28 29 24 26 23 17 23 30 25 19 46
Maves 20 22 22 19 2 20 1% 9 pa ] 40 36 23 Ll

=4
)
~d
13
wn
T
~3
A

First principal factor 45 49 kS 55 51 68 61 43 42

sex, and the sex differences. Males are slightly. but significantly (£ < 0.01), higher on g. V and P, while females are
rather markedly higher on M. A multiple regression analysis, with the factor scores as the independent variables and
scx as the dependent variable, vielded a multiple R of 0.171, # < (.001, indicating that the pattern of factor scorcs on
the WISC-R is significantly different for males and females. Factor scores on the g factor, which accounts for the largest
percentage (29.7%) of the total WISC-R variance, gre corrclated only —0.08 with sex (favoring males). Although
statistically significant (p < 0.01) because of 1867 df, this size of correlation is practically negligible. It means that sex
accounts for only about 0.6%, of the variance in g factor scores. This small difference, equivalent to about 0.16 SD,
could reasonably be viewed us a psvchometric artifact due to the particular selection of subtests in the WISC-R, or
it could reflect a true, albeit practically negligible, difference in Spearman’s g. The present data cannot resolve this
uncertainty, which could be reduced only by looking at sex differences in the g factors derived from a sizeable number
of different collections of diverse cognitive ability tests, especially tests and test batteries which were not constructed
with the aim of minimizing or balancing out sex differences by means of item selection.

The females™ superiority (by 0.26 ST)) on the memaory factor, and particularly on the Coding test, is consistent with
other studies (Samuel, 1983).

The fact that the smallest sex difference 1s on the performance factor, however, may scem surprising in view of the
considerably larger male-female difference on the performance tests in the adult standardization sample of the WAIS,
especially on the Block Design and Object Assembly tests. which involve spatial visualization ability. Also, in the adult
sumple, females exceed males on the verbal fuctor, which is opposite to the differences found in the present sample
(Jensen. 1980, pp. 624-6295).

Samuel (1983) has reviewed evidence that the sex difference in spatial ability (which, aside [rom g, s a large part of
the WISC-R performance factor) becomes accentuated after puberty, under the influence of hormonal changes. In
samples of Ss between the ages of 12 and 16, Samuel found significant sex differences (favoring males) on the more
spatially-loaded performance tests of the WISC (Object Assembly, Picture Arrangement. Block Design, and Picture
Completion) which average about (.23 scale-score units larger than the corresponding sex differences found in the
present sample, of which slightly more than half of the Ss are below age 12.

To determine whether sex differences on the spatially-loaded performance subtests may be larger for adolescents than
for prepubertal children. as suggested by Samuel, we have divided the WISC-R standardization sample into two age
groups: (1) children under 12 years and (2) children of 12 years and older. The mean ages of the younger and older
groups are 8.51 (SD = 1.71) and 14.00 (SD = 1.42), respectively. The profiles of all of the WISC-R subtest scaled score
(1 = 10, ¢ = 3) means for males and females within each age group are shown in Fig. 2. The results for the Performance
subtests may be compared directly with the results in Samucl's (1983) Fig. 1. As in Samuel’s study, there is a small sex
diffcrence favoring males on all of the Performance subtests except Coding, on which the sex difference—by far the
largest in both studies—tavors females. But the pattern of sex differences on the Performance subtests is virtually the
same in both the younger and older groups. On none of the subtests is there a significant interaction between the
variables of sex and age. The observed sex difference in these duta is not just a postpubertal phenomenon, It is also

Table 3. Mean and SD of factor scores (i — 0. ¢ —1). based on Schmid Leiman hierarchical factor analysis
mm the WISC-R standardization sample. for males (¥ =94d) and females (N =924)

Maules Females Ditference*
Factor Mean SD Mean SD M-F Dift. (s
g 0.202 0.873 0.066 0419 0136 0.161
Verbal 0.089 0.596 —0.01s 0.592 0.104 0175
Performance {104 0.641 0ol (1652 0.093 0.144
Memory — {1086 0.674 1080 (622 168 0256

*See footaote 1o ‘Table 1

Tahle 4. Sex and ape conirasts on WISC-R sublests significant beyond (.05 level*

Verbal Performanee [18)
Conirasl 1 S A v C DS 0A PA  BD PC Cd M T v p
(A) Under 12: Male vs Yemale M M F M F M M
(B) 12 or older: Male vs Female M M F ™M

Interaction (A x B)
Males 12 or older vs under 12
Females: 12 or older vs under 12

*Significant contrasts indicated by M (males superior) and F (females superior). Non-significant contrasts indicated by single dash.
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evident in Fig. 2 that the sex difference is not confined to the performance tests, but also appears on the verbal tests
as well. With the exception of Coding, however, the sex differences are all quite small, averaging less than one-sixth
of a standard deviation, with little variation across the sublests.

All of the possible sex and age contrasts (and their interactions) depicted in Fig. 2 were tested for statistical significance
by the Dunn-Bonferroni (1961) method for contrasting means, setting the overall level of confidence for rejecting the
null hypothesis at 0,05 [or all of the contrasts on cach subtest. (It should be noted that these statistical tests of the
contrasts arc not statistically independent from one subtest to another, because the subtests are intercorrelated.) The
results of this analysis are lully displayed in Table 4. It can be seen that although there are significant sex differences
on several subtests, there are no significant interactions between sex and age group in the WISC-R white standardization
sample. Mereover, one of the hypotheses mentioned by Samuel to explain the females’ superiority on the Coding subtest,
viz.. that the Coding task

“encourages verbal associations to be formed between symbols and numbers and so allows the more highly
developed verbal skills of temales to be brought 1o bear on the task,”

appears mconsistent with the finding in the present data that. although females perform markedly better than males
on Coding, females obtain slightly but significantly (7 < (L03) fower Verbal 1Qs than males. (There is no significant sex
difference on Performance 1Q.) Female superiority on the Coding test is probably better cxplained by this test's
substantial loading on the memory factor, which shows by far the largest sex difference (in favor ol females) of any
of the factors in the WISC-R.
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