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Monozygotic and Dizygotic Twins: 
A Comparative Analysis of Mental Ability Profiles 

Nancy L. Segal 
University of Minnesota 

SEGAL, NANCY L. Monozygotic and Dizygotic Twins: A Comparative Analysis of Mental Ability 
Profiles. CHILD DEVELOPMENT, 1985, 56, 1051-1058. The greater IQ resemblance between monozy- 
gotic (MZ) co-twins than dizygotic (DZ) co-twins has been well established. Within-pair compari- 
sons of mental ability profiles are of additional interest. The WISC-R (Wechsler Intelligence Scale 
for Children-Revised) was administered to 103 pairs of MZ and DZ twin children, and the WPPSI 
(Wechsler Preschool and Primary Scale of Intelligence) was administered to 1 MZ pair, from the 
Chicago and New York areas. The mean age for this sample was 8.03 years (SD = 1.51). The full- 
scale IQ correlation was significantly higher for MZ (.85) than DZ pairs (.42) (p < .0001). MZ pairs 
also showed significantly greater concordance for subtest profile (.45) than DZ pairs (.24) (p < 
.0004). The usefulness of profile analysis is examined, and directions for future research are sug- 
gested. 

The higher concordance of MZ twins, 
relative to DZ twins, on standard tests of in- 
telligence is a well-established finding. A re- 
cent review of the world literature on family 
studies of IQ by Bouchard and McGue (1981) 
is informative. These investigators found a 
weighted average correlation of .86 for MZ 
twins reared together (based on 34 correla- 
tions, 4,672 pairings) and a weighted average 
correlation of .72 for MZ twins reared apart 
(based on three correlations, 65 pairings). 
These figures contrast sharply with the .60 
correlation found for DZ twins reared to- 
gether (based on 41 correlations, 5,546 pair- 
ings), and correlations of .29 and .34 for two 
types of nonbiological siblings: adopted- 
natural and adopted-adopted sibling pairs, re- 
spectively. Additional analyses of concor- 
dance between pairs of relatives of varying 
degrees of genetic relatedness (Erlenmeyer- 
Kimling & Jarvik, 1966; Rose, Harris, Chris- 
tian, & Nance, 1979) also demonstrate a 
positive relationship between the average 
percentage of genes in common (by descent) 
and resemblance in mental ability. These lat- 
ter findings are consistent with (although not 
proof of) a genetic contribution to intelli- 
gence, as measured by conventional methods. 

The Wechsler Intelligence Scale for 
Children (WISC) is a widely used IQ test, 
comprised of five verbal and five nonverbal, 
or performance, subscales. Given the high in- 
terest in the determinants of human intelli- 

gence, it is surprising that only a few analyses 
of the mental ability profiles of MZ and DZ 
twin pairs, as provided by the Bayley Scales 
(Wilson, 1972) and the Wechsler Preschool 
and Primary Scale of Intelligence (WPPSI) 
(Wilson, 1975), are available. A profile analy- 
sis of the Wechsler Adult Intelligence Scales 
(WAIS), comparing a small sample of MZ 
twins and unrelated matched pairs, has also 
been reported (Norman, 1979). Such an ap- 
proach would allow a test of the hypothesis 
that the relative strengths and weaknesses of 
the mental ability profile are genetically in- 
fluenced. This information might then gener- 
ate more meaningful descriptions and expla- 
nations of resemblance in intellectual skills, 
between twins and other pairs of relatives, 
than those that are currently available. This 
paper reports a profile analysis of the WISC-R 
(Wechsler Intelligence Scale for Children- 
Revised) for a sample of MZ and DZ twin 
children. 

Method 

Sample.-One hundred and three pairs 
of twins (206 individuals) from the Chicago 
and New York areas served as subjects in an 
analysis of mental ability profiles. Their 
method of identification was as follows: One 
hundred and eleven pairs of twins were per- 
sonally contacted by this investigator to take 
part in a twin study of cooperation, competi- 
tion, and altruism at the University of Chicago 

This research was supported by an award from the National Science Foundation, BNS- 
7902583. Professor Thomas J. Bouchard, Jr., is acknowledged for several critical readings of this 
manuscript. 
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1052 Child Development 

(Segal, 1984). One hundred and five pairs, or 
94%, consented to participate. Fifty pairs, or 
approximately half the sample, were recruited 
from Mothers of Twins Clubs, with the re- 
mainder identified through schools, recre- 
ational centers, physicians' offices, and per- 
sonal referrals. Fifty-five male pairs and 50 
female pairs were included. Ninety-five pairs 
(90%) were Caucasian, eight pairs (8%) were 
black, and two pairs (2%) were of mixed racial 
origin. 

Participants in this study (N = 104 pairs) 
ranged in age from 5.04 years to 13.28 years, 
with a mean age of 8.03 years and SD of 1.51. 
Mean age and variance did not differ 
significantly between MZ and DZ pairs, or 
between male and female pairs. One MZ 
male pair (23.25 years), omitted from analyses 
of age, height, and IQ data, participated in 
selected phases of the study. Another MZ 
male pair (age 5.04 years) was excluded from 
the profile analysis. 

Zygosity determination.-Zygosity de- 
termination occupied a major effort in this 
study, because two subsamples were to be se- 
lected from the larger pool of 105 pairs for 
participation in subsequent experiments. 
Three objective procedures (serological anal- 
yses; physical resemblance questionnaire; 
dermatoglyphic studies) and three subjective 
procedures (parental impressions; physicians' 
impressions; examiner's impressions) were 
employed. The comparative accuracy of these 
methods is documented in Segal (1984). 

Blood-typing information was available 
for 53 pairs. Forty-eight of these sets were 
compared with reference to the following 
blood group factors: ABO, Rh (D, C, c, E, e), 
Kell (K, k), Duffy (Fya, Fy ), Lewis (Lea, Leb), 
MNSs, and P (P1); five pairs had been exten- 
sively blood-typed previous to their participa- 
tion in this study. One blood-concordant pair 
was reassigned as DZ, owing to marked dif- 
ferences in eye color and height, traits for 
which a heritable component has been dem- 
onstrated (Cavalli-Sforza & Bodmer, 1971). 
The remaining 52 pairs were classified accord- 
ing to their scores on the Nichols and Bilbro 
(1966) physical resemblance questionnaire, 
for which a 93% agreement with the results 
from blood-typing has been demonstrated. 
Nevertheless, based on the investigator's 
judgment of physical similarity, three pairs 
were reassigned as MZ and one pair was 

reassigned as DZ. This is explained by a 
94%-96% agreement between zygosity as 
determined by blood-typing and the experi- 
menter's ratings. There are, in fact, several 
documented cases in which twin zygosity 
was reclassified by the investigator, due to 
co-twin differences in highly heritable traits, 
for example, height or facial morphology, de- 
spite concordance for blood group factors 
(Shields, 1962; Torgersen, 1979; see Vogel 
& Motulsky, 1979, for an excellent discus- 
sion of this issue). The key sample character- 
istics are summarized in Table 1. 

IQ testing.-Twins from 103 pairs com- 
pleted the WISC-R. An additional pair was 
only 5.04 years old at the time of testing, be- 
low the age at which the WISC-R may be ap- 
propriately administered. A WPPSI (Wechs- 
ler Preschool and Primary Scale of Intel- 
ligence) was given instead. The correlations 
between the verbal, performance, and full- 
scale IQ scores for these two tests are .80, .80, 
and .82, respectively' (Sattler, 1974). Unfortu- 
nately, correlations for the separate subtests 
included in these two intelligence scales are 
not available. IQ data from this pair, while 
included in the general analysis, were 
omitted from the analysis of mental ability 
profiles. 

All twins were tested by this investigator, 
with the exception of two individuals (from 
different pairs) who had completed the test 
(10 days and 2 months) prior to this research; 
in both cases, all information was provided by 
the original test administrators. Pair members 
were tested on the same day, except in five 
cases in which the intervals were 1 day (2 
pairs), 2 days (1 pair), 11 days (1 pair), and 13 
days (1 pair). Testing took place primarily in 
the twins' homes, although schools and a lab- 
oratory room at the University of Chicago 
campus were used when convenient. Scoring 
was later verified by a certified school psy- 
chologist; in no case did this second evalua- 
tion differ by more than 2 points from that of 
the administrator, and a difference this large 
occurred in only one case. 

Results 

IQ data: General analysis.-The mean 
IQ score for this sample was 110.75 (SD= 
14.85). This sample is, therefore, not repre- 
sentative of Caucasian twins, in general, who 
typically score 4-10 points below the sin- 

1 The WISC-R and WPPSI were administered in counterbalanced order to 50 children (25 boys 
and 25 girls), who were age 6 years, 0 months at the time of first testing. The interval between tests 
was 1-3 weeks (Wechsler, 1974). 
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TABLE 1 

SAMPLE CHARACTERISTICS FOR MZ AND DZ TWIN PAIRS 

MZ DZ Total 

N (pairs) ................. 70 35 105 
M alea ................... 33 22 55 
Female .................. 37 13 50 
Age (in years) ............ 8.03 8.02 8.03 

(1.51) (1.46) (1.51) 

NOTE.-Standard deviations are in parentheses. 
a One male MZ pair (23.25 years) omitted from analyses of age, height, and IQ data; 

included in study of total finger-ridge count. One male MZ pair (5.04 years) omitted from 
analysis of mental ability profiles. 

gleton mean (Myrianthopoulos, Nichols, Bro- 
man, & Anderson, 1972). Given that all sub- 
jects attended school regularly and were in 
excellent general health, it is likely that the 
relatively disadvantaged pairs in the popula- 
tion were excluded from this sample. A re- 
cent study by Wilson (1983) also did not de- 
tect a deficit in mean IQ score for approx- 
imately 300 8-year-old twin pairs (X = 99.2, 
SD = 13.7), who represent a broad sampling 
of the population with respect to socioeco- 
nomic status of the family. 

The means and standard deviations in IQ 
did not differ significantly between MZ (X = 
110.83, SD = 15.39) and DZ pairs (X = 

110.59, SD = 13.82). The mean intrapair dif- 
ference in IQ was significantly smaller for MZ 
twins (X = 6.43, SD = 5.52) than DZ twins 
(X = 10.60, SD = 9.98), t(44.8)= -2.30, p = 
.013, one-tailed.2 The variance of the intrapair 
difference in IQ was also significantly smaller 
among MZ pairs than DZ pairs, F(34,68) = 
3.27, p < .0005, one-tailed. These results are 
consistent with the positive association be- 
tween biological relatedness and IQ resem- 
blance cited above. The magnitude of the IQ 
differences within both the MZ and DZ pairs 
is quite consistent with the average values 
that have been recently reported: MZ co- 
twins differ by 6 points, while DZ pairs differ 
by 10 points3 (Plomin & DeFries, 1980). 

Intraclass correlations for full-scale IQ 
score and verbal and performance scales 
(based on scaled scores) are presented for MZ 

and DZ pairs in Table 2. Intraclass correla- 
tions for the 10 subtests are also reported, al- 
though their reduced reliability and modest 
intercorrelation recommend cautious inter- 
pretation. These data will, hopefully, be 
pooled with other larger data sets in the 
future. 

The intraclass correlations for full-scale 
IQ were .85 for MZ pairs and .46 for DZpairs, 
and differed significantly (p < .0002). The 
correlation for MZ pairs in this study shows 
excellent agreement with the summary statis- 
tic (.86) reported by Bouchard and McGue 
(1981). The DZ correlation for twins in this 
study is somewhat lower than the .60 correla- 
tion reported by Bouchard and McGue (1981), 
although the twin group difference is clearly 
in the expected direction. MZ correlations 
were significantly higher than DZ correla- 
tions for verbal IQ (p < .0001) and perfor- 
mance IQ (p < .006). It is important to ap- 
preciate that the effects of age on many 
psychological variables may be considerable. 
Failure to correct for age effects will inflate 
estimation of the twin intraclass correlation 
(McGue & Bouchard, 1984), but not the esti- 
mation of genetic effects, since both MZ and 
DZ correlations would be equally affected. 
The IQ-age correlation for twins in the pres- 
ent study was negligible. 

Twin correlations for height and total 
finger-ridge count provide informative con- 
trasts with the IQ data, since they too are con- 
tinuously distributed traits with heritable 

2 Separate variance estimate, due to heterogeneity of variance between groups (see Dixon, 
1981, pp. 94-96). 

3 These figures were derived from the relationship between correlations (r) and absolute aver- 
age differences (2) : (2 = 1.13, V1 - r) (Plomin & DeFries, 1980). 

4 Group differences in intraclass correlations for IQ were tested by transforming the correlation 
coefficients into z scores, and testing for the difference in z scores, relative to the standard error of 
their differences. Group differences in profile correlations were tested by a modified formula that 
takes into account the increased degrees of freedom for each correlation (Wilson, 1979b). 
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TABLE 2 

WECHSLER IQ DATA FOR MZ AND DZ PAIRS 

MZ DZ 
(N Pairs = 69) (N Pairs = 35) 

TEST COMPONENT ri Mean ri Mean z 

IQ (full-scale score) .................. .85 110.83 .46 110.59 3.57*** 
(15.39) (13.82) 

Scales: 
Verbal ............. .............. .87 110.20 .45 110.43 3.98*** 

(16.30) (14.18) 
Performance ..................... .71 109.25 .34 108.57 2.50** 

(14.29) (12.75) 
N Pairs = 68 N Pairs = 35 

Verbal subtests:a 
Information ............. ........ . .79 11.14 .38 11.37 3.15*** 

(3.22) (2.80) 
Similarities ........................ .76 11.60 .29 11.54 3.27*** 

(3.41) (3.63) 
Arithmetic ........................ .68 11.27 .28 11.40 2.54** 

(2.93) (3.00) 
Vocabulary ........................ .78 12.34 .42 12.29 2.80** 

(3.26) (2.81) 
Comprehension ...................6. 5 12.19 .43 12.26 1.48 

(3.30) (2.78) 
Performance subtests:a 

Picture Completion ................ .32 11.17 .42 11.11 - .54 
(2.38) (2.57) 

Picture Arrangement ............... .33 11.51 .25 11.27 .41 
(2.97) (3.20) 

Block Design .................... .61 12.13 .19 11.76 2.43** 
(2.97) (2.82) 

Object Assembly ................... .54 10.78 .20 10.77 1.88* 
(3.04) (2.81) 

Coding .............. ............ .68 11.24 .40 11.37 1.90* 
(3.28) (2.74) 

NOTE.-Data are scaled scores. Standard deviations are in parentheses. a Subtest data from MZ male pair (5.04 years), given the WPPSI, are omitted. 
* p < .05, one-tailed. 
** p < .01, one-tailed. 
*** p < .001, one-tailed. 

components. Height correlations (using age- 
and sex-corrected data) for MZ and DZ twins 
in the present study were .83 and .67, respec- 
tively. The DZ correlation is somewhat high, 
relative to results reported by other inves- 
tigators (.49) using somewhat larger samples 
of 8-year-old twins (Wilson, 1979a). This may 
be explained by the observation that one- 
third of the DZ pairs differed by less than 2.5 
cm; members of two pairs showed a zero 
height difference. Co-twin differences in 
height for the MZ (1.78 cm) and DZ (4.42 cm) 
pairs in this sample do, however, agree with 
those reported by previous investigators us- 

ing young twin samples (Koch, 1966). Total 
ridge-count correlations for the MZ (.89)5 and 
DZ pairs (.35) were lower than those based on 
an extensive survey by Holt (1968) (MZ: .95 
+ .01; DZ: .49 ? .08). The magnitude of the 
difference is, however, compatible with these 
findings. 

With the exception of the Picture Com- 
pletion Task, the MZ twins showed a consis- 
tently higher correlation than the DZ twins. 
Group differences were statistically sig- 
nificant for four of the five verbal subtests and 
three of the five performance subtests. MZ- 

5 One MZ female pair declined participation in this part of the study; data from an adult MZ 
male pair (who took part in selected phases of the twin study) were included. 
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DZ differences in the size of the intraclass 
correlation did not reach statistical sig- 
nificance for Comprehension (verbal), or for 
Picture Completion or Picture Arrangement 
(performance). The only twin studies to report 
complete subtest data from the WISC 
(Vandenberg, 1967, 1968) and the WAIS 
(Wechsler Adult Intelligence Scale) (Block, 
1968) failed to find significant group differ- 
ences on the Picture Completion and Object 
Assembly Tasks. The twin group difference 
in intraclass correlations for Object Assembly 
(which has the lowest reliability of all the 
subtests and the lowest intercorrelation with 
the other [WAIS] subtests) did achieve statis- 
tical significance. Arithmetic, which also 
shows relatively reduced reliability, also 
yielded a statistically significant group differ- 
ence in correlation for twins in the present 
study. In contrast, a twin comparison of 
WPPSI subtest correlations showed sig- 
nificant twin group differences for Com- 
prehension and Picture Completion, but not 
for Arithmetic or Similarities (Wilson, 1975). 
The differences in outcome between these 
two studies, if real, may reflect the relatively 
younger age of Wilson's preschool sample. 

Profile Analysis.- The cognitive profiles 
of the MZ and DZ pairs were examined by 
using a repeated-measures analysis of vari- 
ance (Wilson, 1975, 1979b). This model was 
originally developed for twin group compari- 
sons of longitudinal physical growth data. It is 
also useful for analyses of psychological test 
data. The model yields two correlations that 

reflect separate characteristics of the score 
profile: concordance in average score for all 
subtests (profile elevation) and concordance 
in profile, or pattern, of mental abililty sub- 
test scores (dispersion). Profile elevation re- 
fers to the sum of subtest scores, or overall 
performance of each twin. Dispersion refers 
to the scatter among subtest scores that re- 
veals relative strengths and weaknesses in 
mental ability. 

Smaller within-pair variance, relative to 
between-pair variance, indicates that co-twins 
show greater resemblance to one another than 
they do to members of other pairs. The 
significance of these concordance measures is 
tested by F ratios, based on expected values 
from the ANOVA summary table. For the first 
(average) correlation, an F ratio comparing the 
deviation of pair means (averaged across sub- 
tests) from the grand mean to the deviation of 
each twin's mean from the pair mean is cal- 
culated. For the second (profile) correlation, 
an F ratio comparing differences in the pat- 
tern of subtest scores (strengths and weak- 
nesses across mental ability subtests) be- 
tween pairs to the deviation within pairs in 
the pattern of subtest scores is obtained. 
These effects were significant for both twin 
groups, as indicated in Table 3. These statis- 
tics are then used to compute intraclass corre- 
lation coefficients: The direct relationship be- 
tween intraclass correlation coefficients and F 
ratios (ri = F - 1/F + 1) is explained by their 
dependence on combinations of the same 
variance components (Wilson, 1979b). 

TABLE 3 

ANOVA SUMMARY TABLE FOR WECHSLER SUBTESTS 

Source df MS F ri p < 

MZ twin pairs: 
Between subjects ................................. 135 

Between pairs ................................ 67 81.56 12.46 .85a .001 
Twins within pairs ............................... 68 6.55 ... 

Within subjects ................................... 1224 
Subtests .............. ...................... 9 37.14 4.44 ... .001 
Pairs x subtest .................................. 603 8.36 2.64 .45b .001 
Twins within pairs x subtest ..................... 612 3.16 

DZ twin pairs: 
Between subjects ................................. 69 ... 

Between pairs ................................ 34 49.23 2.42 .42a .02 
Twins within pairs ............................... 35 20.35 ... 

Within subjects ............................... 630 
Subtests ............. ....................... 9 15.80 2.23 ... .05 
Pairs x subtest ................................ 306 7.07 1.63 .24b .001 
Twins within pairs x subtest .................... 315 4.34 

a MZ > DZ, p < .0001. 
b MZ > DZ, p < .0004. The critical ratio for testing the significance of the difference between intraclass correla- 

tions has been modified, due to the increased degrees of freedom for each correlation (Wilson, 1979). 
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TABLE 4 

COMPONENTS OF VARIANCE FROM PROFILE ANALYSIS 

MZ DZ 

VARIANCE COMPONENT Variance % Explained Variance % Explained 

Concordance average score ........... 3.75 37 1.44 16 
Difference average score ............. .65 6 2.04 22 
Subtests ........................... .19 2 .11 1 
Concordance profile ................. 2.34 23 1.23 13 
Difference profile ................... 3.16 31 4.34 47 

Total 10.10 100 9.16 100 

The correlation for the mean subtest 
score, as averaged over the 10 subtests, is .85 
for the MZ twins and .42 for the DZ twins, 
results entirely consistent with the analysis of 
full-scale IQ scores reported above. The MZ 
twins were clearly highly concordant for over- 
all IQ, whereas the DZ twins were relatively 
much less concordant. The subtest pattern 
correlations are lower than the average corre- 
lations for both twin groups, being .45 for MZ 
pairs and .24 for DZ pairs. These results agree 
with the WPPSI pattern correlations reported 
by Wilson (1975) for both MZ (N = 70,.43) 
and DZ (N = 46, .27) same-sex twin pairs, at 
age 6. The average and pattern correlations 
for MZ and DZ twins in this study differ 
significantly from zero, as indicated in Table 
3. 

The average correlation for MZ pairs is 
significantly higher than that for DZ pairs (z 
= 3.79, p < .0001, one-tailed). Similarly, the 
pattern correlation for MZ pairs is 
significantly higher than that for DZ pairs (z 
= 3.37, p < .0004, one-tailed).6 

Additional results from this analysis are 
summarized in Table 4. The concordance in 
average correlation for MZ pairs (.85) ac- 
counted for 37% of the variance, and the con- 
cordance in profile correlation (.45) accounted 
for 23% of the variance. Differences in aver- 
age correlation accounted for only 6% of the 
variance, confirming that MZ co-twin differ- 
ences in IQ are quite small in the present 
sample. In contrast, profile differences ac- 
counted for 31% of the variance, indicating 
that there are some meaningful within-pair 
differences in cognitive organization. The cor- 
relation for average score for DZ pairs (.42) 
accounted for only 16% of the variance, and 
the concordance for profile scores (.24) ac- 
counted for 13% of the variance. In both 
cases, the proportion of explained variance 

was about half that observed for MZ pairs. 
Differences in average score for DZ pairs ac- 
counted for 22% of the variance, and profile 
differences accounted for 47% of the variance. 
The total amount of the variance due to 
within-pair concordance was 60% for MZ 
twins, but only 29% for DZ twins. 

Discussion 

Two key points emerge from this analy- 
sis: First, the finding of greater full-scale IQ 
concordance within MZ pairs, relative to DZ 
pairs, is consistent with previous research in 
this area. It provides further support for a ge- 
netic influence on general intelligence. Sec- 
ond, the repeated-measures analysis of vari- 
ance model appears to be a very useful tool 
for comparing MZ and DZ pairs with respect 
to concordance in their mental ability profiles. 
In particular, it furnishes a more meaningful 
portrayal of test scores than would be possible 
from separate analyses of subtests. The profile 
analysis revealed significantly greater resem- 
blance within MZ than DZ pairs, importantly 
replicating findings from a previous twin 
study (Wilson, 1975). This implies that ge- 
netic factors may underlie the patterning of 
special mental abilities. The profile correla- 
tions do not, however, appear to be more 
strongly influenced by genetic effects than 
the average correlations. In both studies, the 
magnitude of MZ concordance and the MZ- 
DZ difference were less striking for the 
profile correlation than for the average corre- 
lation. This would seem explainable, in part, 
by the reduced reliabilities of each of the sub- 
test scores, as compared with the full-scale IQ 
score. It is additionally worth recalling that 
almost all participants in this study were 
tested by the same investigator, such that in- 
terindividual differences in test administra- 
tion are not responsible for the results. 

6 See n. 4 above. 
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The variability in the magnitude of the 
subtest correlations raises the possibility that 
the specific cognitive abilities have a differen- 
tial underlying heritability. Evidence from 
twin studies using the WISC (Vandenberg, 
1967, 1968) and WPPSI (Wilson, 1975), and 
data from a twin study using an extensive cog- 
nitive battery (Vandenberg, 1969), support 
this interpretation. In contrast, some more re- 
cent twin studies (Foch & Plomin, 1980; 
Garfinkle & Vandenberg, 1978; Loehlin & 
Nichols, 1976; Plomin & Vandenberg, 1980), 
using other measures of intelligence, have, 
with only a few exceptions, failed to provide 
evidence of differential heritability for the 
various cognitive skills. Studies of familial re- 
semblance are provocative, yet generally in- 
conclusive, with respect to this issue. In the 
Hawaii Family Study of Cognition, regres- 
sions of mid-child on mid-parent were higher 
for verbal and spatial abilities, and relatively 
lower for perceptual speed and visual mem- 
ory, for two ethnic groups (DeFries, Johnson, 
Kuse, McClearn, Polovina, Vandenberg, & 
Wilson, 1979). A subsequent study by 
Spuhler and Vandenberg (1980), using a Col- 
orado sample, was not confirmatory. 

Loehlin and Nichols (1976) have argued 
that co-twin differences among similar mea- 
sures appear to be as large as differences be- 
tween types of measures, thereby seriously 
challenging the view that the various cogni- 
tive processes are differentially heritable. At 
present, this issue is not yet resolved. A re- 
current difficulty with the vast majority of 
twin studies of cognitive and personality traits 
is that the sample sizes fall considerably be- 
low 400, the minimum number of pairs re- 
quired to accurately assess the potency of ge- 
netic and environmental influences on 
behavior (Loehlin & Nichols, 1976). This 
problem is further acknowledged by Hender- 
son (1982) in a review of recent twin and fam- 
ily studies of cognition. 

Critics of the twin method have chal- 
lenged the view that heredity contributes 
substantially to measured intelligence. The 
present study is, however, further testimony 
to the observed relationship between increas- 
ing resemblance in IQ and increasing genetic 
relatedness. Within recent years, there has 
been growing interest in the determinants of 
mental ability and mental ability profiles. 
Studies that demonstrate genetic factors 
underlying the patterning of these character- 
istics are slowly accumulating and their con- 
sistency is impressive. Results from the pres- 
ent twin study are confirmatory, with respect 

to a genetic influence on both the average 
subtest score and profile of subtest scores. 
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