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ABSTRACT

The twin design for estimating proportions of hereditary
and environmental sources of trait variation was presented
and applied to a national sample of 806 twin sets who took
the National Merit Scholarship Test in 1962, Parental re-
port of differential treatment of their twins was used to
test the assumption of egquivalent within family environments
by zygosity. A comparison of the sum of items reflecting
differential treatment reported by the parents showed that
identical twins are reported to be treated more alike than
fraternal twins. Correlations of the treatment difference
score with twin differences on the NMSQT and CPI scores
showed a small but positive relationshio between differential
treatment and differaences in measured achievement and person-
ality. Within each actual zygosity group, the treatment
difference sScores of twins whose parents were correct about
the zygosity diagnosis were compared to the scores of twins
wvhose parents misdiagnosed them. These results indicated
that parental behavior towards their twins is determined
largely by the degree of genetic relatedness of their twins.
However, the ordering of the treatment difference score means
indicated that parental belief about zygosity also determined
to some small degree their treatment of their twins, With-
in each zygosity group, the score differences on the NMSQT
and CPI scales of twins correctly and incorrectly diagnosed
by their parents were also compared, and the results showed
that parental belief about zygosity has a small but consis-
tant relationship to twin differences on measured achievement
and personality. This series of analyses indicated that the
assumption of egual between family environments by zygosity
cannot be made, and that the environmental bias is greater
for personality measures than for achievement measures. The
assumption of equivalent between family environments by zygos-
ity was also tested, and it was concluded that this assumption
does not introduce a serious bias in this sample. Probable
ranges of proportions of trait variance due to heredity,
between family and within family environment were computed for
each measure. Hereditary variation generally accounted for
the majority of the variation in the NMSQT scales, and the
between family environmental component was generally larger
that the within family component. The heritability estimates
of the CPI scales were quite varied, but in general the within
family environmental component was larger than the between
family component.

A multivariate method by which trait covariation can be
partitioned into hereditary and environmental sources was pre-
sented and applied to the NMSQT scales. Matrices of cross twin
correlations and correlations among twin differences were man-
ipulated to produce hereditary and within and between family
environmental matrices, The factor structures of these three
component matrices were compared to the factor structure of the
NMSQT. The verbal and math-science factor in the NMSQT were
found in the hereditary and the within family environmental
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matrices. Only a general factor was apparent in the between
family environmental matrix. This indicated that the two fac-
tors in the NMSQT are controlled by somewhat different here-
ditary mechanisms as well as different within family environ-
mental influences.
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CHAPTER 1

Introduction

Twins have been used for almost 100 years to investigate
the relative effects of heredity and environment on human be-
havior. The first studies of twins (Galton,1875; Thorndike,
1905; Merriman, 1924; Lauterbach, 1925; Kramer and Lauterbach,
1928) compared like-sexed twins to unlike-sexed twins. Wilder
(1904) distinguished the biological difference between fraternal
and duplicate (identical) twina, but Newman (1928) was the
first to recognize the importance of this distinction for
psychological studies and to give a set of rules for establish-
ing the zygosity of a set of twins., Since that time, many
psychological studies of twins have been done, most comparing
the degree of similarity of identical twin sets to that of like-
sexed fraternal tvin sets. Results of previous studies of
tvins have been reviewed critically by Breland and Nichols (1972}).

The rationale behind twin comparisons is a simple one.
Identical twins have the same genetic make-up, and thus differ-
ences between them are due only to pre and post natal environ-
mental dissimilarities., Like-sexed fraternal twins have about
half their genes in common, and differences between twins of
a aet are due to genetic as well as environmental differences.

The extent to which identical twvins raised together are more
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alike on a measured trait than are like-gexed fraternal twins
raised together indicates the degree of genetic influence on
that trait.

The most appropriate and commonly reported index of twin
similarity is the intra-class correlation, which is calculated
separately for MZ (identical) and DZ (fraternal) twinas, A
product moment correlation is inappropriate for establishing
the common variance within twin sets, since there is no ob-
jective way to assign one twin to the x or y variable., How-
ever, with a large sample the intra-class correlation and the
product-moment correlation with random assignment of twins to
the x and y variable are practically identical numerically.
Fisher (1958) noted that "The intra-class correlation is not
an estimate equivalent to an inter-class (product-moment) corre-
lation, but is somewhat more accurate." (Fisher, 1958, p.212)
Fisher also noted that the intra-class correlation can be directly
interpreted as a variance component. "The intra-class corre-
lation will be merely the fraction of the total variance due to
that cause which observations in the same family have in common.”
(Fisher, 1958, p.224)

The formula for calculating the intra-class correlation
for MZ or DZ twin sets is:

e

where MSB is the mean squared deviation of twin set means about
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the grand mean, and MSW is the mean sguared deviation of each
twin about his set mean.

Nichols (1965) prooosed a model by which observed
twin correlations can be manipulated to provide theoretical
estimates of the relative effects of heredity and envi-
ronment on a measured trait. He proposed a schematic rep-
resentation which describes the categories of events capable
of producing individual differences on a measured trait. This
diagram is shown in Figure 1. As the diagram shows, the maior
difference between the two kinds of twins in aources of indi-
vidual differences is the presence of within family genetic
variance (WG) in DZ twins which is absent in MZ twins. With
certain assumptions, the proportion of variance due to WG can
be represented by the difference between the two intra-class
correlations, If it can be assumed that DZ twins have hailf
their genes in common (reflected in the estimate of within
family genetic variance) then the estimate of betwaeen family
genetic variance (BG) can be obtained by equating it in value
to WG.

Differences within sets of identical twins are due to
different environmental experiences to which the twins were
exposed. An estimate of the within family environmental var-
iance (WE) can be computed by comparing the identical twin
correlation to unity. The remaining environmental variance

component, variance due to different environments bpetween
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Figure 1

Sources of Variance in Twin Data

MZ —_ - D2z
: error variance ,

WE - within.}iafiyqéﬂ;i;bﬁhdzt;lk
variance - different environments
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' WG = within family genetic
: variance - different
' heredity
| ez
hbetween family gene- -
{ | tic variance or heredity
rMZ )i common to both twins of a set
{
!

i

b e e v bz
| BE - between family environmental
j variance or environment common

| to both twins of a set ‘

|

PR S

The two vertical lines are of unit length and represent
the total variance of a measured variable in Z and DZ twins.
The horizontal lines divide these variances into proportions
attributable to aenetic and environmental influences. Each
of these oroportions is divided into between family (influences
that affect both twins of a set in the same way) and within fam-
ily (influences with different effects on the two twins of a
set ) components., The intra-class correlations indicate the
proportion of variance common to twins of a set and are, thus,
operational measures of the between family variances BE + LG.

(adapted from lichols, 1965, p. 232.)
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families (BE), can be calculated by subtracting the estimate
of BG from the DZ correlation. On the basis of twin data
alone, error cannot be separated from WE, However, correction
of the intra-class correlations for attenuation due to unre-
liability will eliminate error variance from the diagram.
The four theoretical varlance components, then, can be calcu-
lated as follows:

WE = 1 = rMZ

BG = rMZ = rD2Z

BE = WG

BE = rDZ - BG
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Assymptions of the Twin Method

The assumptions on which the above formulas are basad
may not be entirely justifiable in any given instance, and
they deserve careful consideration. The four major assumptiona
of the twin method are as follows:

l. Any greater behavioral similarity of MZ twins over
DZ twins is the result of their greater genetic similar-
ity. This assumption is implied when the proportion of
variance due to within family genetic influences is calcu-
lated by subtracting the DZ correlation from the MZ corre-
lation. There are two classes of environmental variables
that might invalidate this assumption: (a) Environmental
influences on the trait in question that produce more similar
effects for MZ than for DZ twins. For example, MZ twins
tend to dress alike, to spend more time together, and to
be more frequently mistaken for each other than do DZ twins
(Smith, 1965; Wilson, 19343 Scarr, 1969). To the extent that
such variables influence the trait under investigation, WE
vill be underestimated and WG overestimated by the formulas
given above. (b) Environmental influences on the trait in
question that produce more similar effects for DZ than for
MZ tvins. For example, there may be more prenatal compe-
tition for blood amd nutrients for MZ than for DZ twins
(Price, 1950). The effect of some postnatal environmental
influences may make DZ twins more alike. For example, the

DZ twin that is genetically more extreme on some trait may
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be subjected to pressures to conform to the more normal twin.
Vandenberg (1967) has suggested that some parents of twins
tend to magnify differences within MZ sets; parents of DZ
twins may minimize these differences. To the extent that
these variables influence the trait under investigation,

WG will be underestimated by the formulas given above.

2. Environmental influences affecting twvins are not
different from those affecting more typical family con-
figurations. Choice of the twin design assumes that infer-
ences may be made from them concerning human behavior generai-
ly. It is likely that both MZ and DZ twins share more common
experiences within a family than do ordinary siblings (Wil-
son, 1934), if only because the twins are the same age,

To the extent that these more common experiences influence
the trait being studied, WE will be underestimated and BE
will be overestimated by using only a twin sample., In terms
of Figure 1, violations of this assumption will Sspuriously
raise (or conceivably lower) both rMZ and rDZ, altering the
proportions of variance attributed to WE and BE without
affecting the estimates of the genetic variance.

3. Random mating for the trait exiats in the popula-~
tion, and all genetic variance is additive. These two
assumptions allow for the calculation of WG = BG, and
heritability as 2 (rMZ - rD2Z),.

Assortative mating, the preferential mating of like
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phenotypes (or, in the case of negative assortative mating,
the preferential mating of unlike phenotypes) clearly occurrs
for intelligence and some personality traits., To the ex-
tent that the phenotype of the parents indicates their geno-
type, that is, to the extent that the trait is heritable,
the genotypes of the parents will be more similar than those
of two people chosen at random from the population. An
increase in genetic similarity of the parents will increase
the genetic similarity of their offspring. Positive assort-
ative mating for heritable traite reduces the within family
genetic variance, and increases the population genetic
variance., Using the formula WG = BG, then, will underesti-
rmate BG, and 2 (rMZ - rDZ) will underestimate heritability.

The effect of assortative mating on heritability esti-
mates is dependent on the heritability of the trait and on
the observed phenotypic correlation between mates on that
trait. Spuhler (1967) has summarized the correlation between
mates for selected measures reported in the literature.

His summary is reported in Table 1.

Inbreeding, the mating of people with some deqgree of
common ancestry, has the same effect of increasing the simi-
larity of the offspring. However, in the case of inbreeding,
all segregating loci are affected, whereas in assortative
mating, only those loci associated with the trait are affected.

It is unlikely that inbreeding plays an i{important role in
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most twin samples, however.

Genetic variance can be reduced to two parts, that
accounted for by the additive effects of the genes, and a
non-additive component, which includes dominance and epis-
tasis effects, This non-additive effect arises from the
additional effects of combining genes into pairs or into
groups of pairs. Dominance is the interaction of genes
at more than one locus. Existence of dominance and epls-
tasis increases the genetic variance over that which is
accounted for by the additive effects of the spearate genes
influencing the trait.

Falconer (1960) showed how these genetic components
explain variance within and between twin sets. From Table
2 it can be seen that doubling the difference between the
the MZ and DZ correlations provides an estimate of Vo = I%VD,
which is an overestimate of heritability. Existence of
epistasis will cause the heritabjllity estimate to be further
overestimated. Unfortunately, the precise amount of non-
additive variance in human trait wvariation is unknown, and
their effects cannot be investigated by the twin method
alone. Positive assortative mating will decrease the bias
introduced by dominance, however. If the DZ twins share
more than half their genes, the joint probability of their

being identical at two loci is greater than .25. As this
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Table 2
Composition of the Components of Variance

Between and wWithin Pairs of Twins *

Between Pairas Within Pairs
(r) (1L - r)
Identicals Va + V) o+ Vo VEw
Fraternals 5VA + vy + Vee WV, o+ %VD + Vi,

Difference st + 5V %VA + 4V

where Va is additive genetic variance
Vp is dominance variance

is common environmental variance, assumed to be
the same for both kinds of twins

\Y% is variance due to different environments, assumed
to be the same for both kinds of twins

*Adapted from Falconer, 1960, p. 184
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pProbability approaches .50, the biasing effect of dominance
on the heritability estimate will disappear.

4. An important factor in twin research is obtaining
accurate diagnosis of twin sets as MZ or DZ. This is done
by comparing the twins of a set on a number of different
characteristics known to be genetically determined. 1If
the twinas are definitely unlike on any one genetically
determined characteristic, they are diagnosed as DZ. 1If
the twins are alike on a number of genetically determined
characteristics, it is probable that they are MZ. However,
there is always the possibility that DZ twins may be alike
on the observed characteristics by chance. The probability
Oof erronéous diagnosis of DZ twins as MZ depends on the num-
ber of characteristics examined, the gene frequency in the
population from which the twins are sampled, and the parental
genotype. Accurate diagnosis of zygosity is essential to
the tvin method, since misclassified twin sets will arti-
ficially reduce the difference betwveen the observed intra-
Class correlations for MZ and DZ twins.

The characteristics most frequently used for diagnosis
in psychological studies are hair color, texture and curli-
ness; eye color; height; skin complexion; ear 1obe attach-
ment; mid-digital hairj; pTC tasting; fingerprints; and general
facial ohysiogamy. Some recent studies have relied almost

exclusively on blood groups for diagnosis. Blood groups
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have the desirable characteristics of very high penetrance
of the genotype, high reliability of measurement and
apparently complete independence of the behavioral traits
under investigation. If carefully done, the ma jor errors

in blood diagnosis are the misclassification of DZ twins

wvho are alike on all measured blood groups by chance,
Maynard-Smith and Penrose (1955) have tabled the probability
of chance similarity for various blood groups, and from
their data errors of misclassification in Caucasian popu=~-
lations may be estimated as about 2%.

Nichols and bilbro (1965) compared the accuracy of
zygosity diagnosis based on questionnaire reports of ob-
servable physical characteristics with blood diagnosis, and
found the questionnaire diagnosis to be about 93% accurate.
They concluded that diagnosis on the basis of readily observ-
able physical characteristics could easily be accomplished
with about this degree of accuracy. However, some MZ twins
do not look exactly alike, and would be misclassified as
DZ, despite most careful observations,

Blood diagnosis tends to misclassify some DZ twins
as MZ (about 2%) and diagnosis on the basis of cbservable
physical characteristics tends to misclassify some MZ twins
as DZ (about 7%). Twin correlations can be corrected for
any assumed degree of misclassification by the following

formulas,
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rMZ observed -~ (rDZ EMZ)
1 - Epy

I'MZ true ™

and
rpz observed - (rM2 EDZ)

rDZ true * 1 - EDZ

vhere EDZ is the proportion of DZ twins erroneously diagnosed

Eyz is the proportion of MZ twins erronecusly diagnosed
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ad justments for Assumotions
Loehlin (in press) has proposed an expansion of the

formulas for estimating variance components from twin data
by the addition of constants that muake ad justments for
deviations from the assumptions previously discussed,
These constants may be set to reasonable values based upon
additional observations or theory, or they may be varied
systematically to study their effect upon estimates of variance
components for any given trait, The formulas for the esti-
mation of hereditary and environmental variance components
proposed by lLoehlin are as follows:t*

AE = K1 (1 - rM2)

NG = (1 = K2 rDZ) - WE

BG = K3 WG

BE

(K2 rD2Z) - BG

where K1 is a constant which reflects the effact of differ-
ential environmental similarity of MZ twins as compared to
ordinary siblings,

K2 ia a constant which reflects the effect of differ-
ential environmental similarity of DZ twins as compared to
ordinary siblings, and

K3 18 a constant which adjusts for the degree of assort-

ative mating, genetic dominance and epistasis.

* The twin correlations should first be corrected for attenu-

ation and probable errors of zygosity diagnosis.
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For greater ease in computing heritability estimates
from twin data, Loehlin's formulas may be altered in a
manner that does not affect his logic. These are the
formulas which will be used in further calculations:
WE = K1 (1 - rMz)
WG = (1 - rD2Z) - WE
BG = K3 WG
BE = rD2 -~ BG
Kl has been redefined as a constant which reflects
the differential within family environments of MZ and DZ
twins. This value, the theoretical ratio of WE for DZ sets
to WE for MZ sets, can be investigated with a twin sample
alone, and it is the only environmental adjustment which
affects estimates of heritability. The observation that
twins in general may have more similar environments than
do singletons will alter the relative proportions of BE
and WE, but will not affect the estimates of genetic com-
ponents. In the case where MZ twins have more similar en-
vironments than do DZ twins, K1 will be greater than unity.
In the case that MZ twins have less similar environments
than do DZ twins, the value will be less than unity.,
K3, the adjustment factor which accounts for viola-
tion of the assumptions of random mating and purely additive

genetic effects, is the same as that suggested by Loehlin,
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If assortative mating can be shown for the trait, WG must
be multiplied by some constant K3, to yield an estimate

of BG. In the case of positive assortative mating, this
constant vill be greater than unity. In the case of nega-
tive assortative mating, it will be less than unity. The
resulting heritability estimate, derived from the sum of
the BG and WG components, can then be considered as the
upper limit to the true population heritability, since it

may be somevhat inflated due to dominance and epistasis

effacts.
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CHAPTER 2

Sampling Procedure and Simple Data Description

In the spring of 1962, the National Merit Scholarship
Qualifying Test was administered to 596,241 high school
juniors throughout the United States. As part of the
general information collected from this sample, each par-
ticipant was asked if he or she had a twin. A total of
1507 pairs of participants reported the same last name,
address, high school and sex.

Each twin was then sent a gquestionnaire developed by
Nichols and Bilbro (196%) to determine their zygosity. The
questionnaire included items concerning the twins' physical
characteristics and the frequency of their being mistaken
for one another. A copy of this gquestionnaire is repro-
duced in Appendix 1. Seventy-nine per cent returned this
zZygosity questionnaire.

All twins who returned the zygosity guestionnaire were
then sent a package of questionnaire materials which required
about three hours to answer. Complete packets were obtained
from 72% of this sample. Questionnaires were also sent to
the twins® mother, teacher and friend. The data used in the
present study were taken from only the student and parent
guestionnaires, which have been reporduced in Appendices
2 and 3., The present sample includes 489 identical twin

sets and 317 fraternal twin sets.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



_21-

This sample is not a random sample of all twins who
were born in 1945-6, however. Students of lower ability
are not as likely to have taken the NMSQT, and therefore
wvere missed by this sampling procedure. The restriction
that both co-twins attend the same school excluded smets
reared apart, as well as twins with great ability differ-
ences such that one twin of a set was in a different grade
level or attended a special school. While it is expected
that there are approximately equal numbers of identical
twvins as like sexed fraternal twins in the population, the
present sample includes a disproportionate number of identical
twins. Likewize, as often is the case with mailed question-
naires, more females responded than did males.

Two gsets of dependent variables were chosen from those
avalilable. The five NMSQT subscales and the NMSQT selection
score were obtained from the testing program. Included
with the student questionnaire was the California Psycho-
logical Inventory. All 18 original scales of the CPI
(Gough, 1967) were scored, as well as 6 additional scales:
Rigidity (Rehfisch, 1958), Managerial (Goodstein and Schrader,
1963), Agquiescence and Social Desirability (Dicken, 1963),
and Factor I, Value Crientation and Factor II, Person Orienta-
tion (Nichols and Schnell, 1963).

Means and standard deviations of average twin set scores

on all dependent variables are shown in Table 3.
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Table 3
Means and standard Deviations of Average Twin
Set Scores on the NMSQT and CPI

(NMZ = 489, NDZ = 317)

Scale Mean S.D. Mean S.D.
b ML oA Y/

NMSQT Scales

English Usage 19.54 4.44 20,05 3.93
Mathematics Usage 20,99 5.88 21.42 5.45
Social Studies Reading 20.59 4.58 20.58 4,28
Natural Science Reading 19,75 5.33 20.32 4,94
Word Usage 20,97 4.67 21.10 4.14
Selection Score 101.84 21.45 103.47 19.62

CPI Scales

Dominance 27.12 5.19 27.48 4.74
Capacity for Status 18.45 3.43 18,537 3.55
Sociability 24.48 4.38 24.34 4.18
Social Presence 33.68 4,78 33,59 4.58
Self Acceptance 20,97 3.25 21.14 3.03
Sense of Well Being 36,06 4,00 35.51 3.79
Responsibility 32.42 3.66 32.58 3.33
Socialization 40,56 4,37 40,17 4.21
Self Control 29.32 6,97 28,37 6.07
Tolerance 22.48 4,18 22.59 3.98
Good Imoression 17.19 5.09 16.37 4,74
Communality 26,26 1.60 26.30 1.28

Achievement via Conform. 27.57 3.76 26,97 3.44
Achievement via Indepen. 19.60 3.78 19.55 3.42
Intellectual Efficiency 38,84 4,45 38.68 3.97
Psychological Mindedness 10.91 2.24 10.69 2,10

Flexibility 9.36 3,22 9,22 2.82
Femininity 21.10 4,53 20.99 4.50
Factor I 73.65 11.99 71.7% 11.19
Factor 1I1 30.24 6.90 30.25% 6.51
Managerial 142,25 16.24 142.36 14.36
Acquiescence 15.11 2.86 15.26 2.54
Social Desirability 19.58 3.64 19.06 3.62

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



-23-

CHAPTER 3

Explaining Twin Differences

OUne assumption of the heritability formulas previously
described is that the environmental simllarity of identical
twins is not different from that of fraternal twins on
within family variables relevant to the dependent variablaes
under study. Errors in heritability estimates due to the
violation of this assumption can be adjusted by the proposed
K1 constant.

The hypothesis of differential within family treatment
by zygosity can be tested in part by examining selected
items from the parent questionnaire. The parent was asked
to respond to a number of items concerning the past and
present family environments of the twins. Those items which
were judged as reflecting different parental treatment of
the twins were selected, and are listed in Appendix 4,*

Each of these items was scored dichotomously. A score
of zero indicated that the twins were treated alike on the
item, that is the parent indicated that the item was true
of both twins or neither twin., The item was scored 1 if
the parent indicated that it was true of one twin but not

of the other. The scores were summed across 69 items which

* These items were selected from the Parent Questionnaire
by John Loehlin in conasultation with Robert Nichols in 1968.
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included reports about infant, oreshcool, childhood and
adolescent treatment differences. The total score for

each twin set indicated the degree of differential treatment
the twin set reportedly received, A low score indicated
that the set was reported to be treated alike on these
dimensionst a high score indicated that the twins were re-
ported to be treated differently.

A one-way analysis of variance by zygosity was performed
on the within family treatment difference score for each
twin set. The means and standard deviations for the groups
are reported in Table 4. A test of the zygosity difference
yielded an F of 143.79, evaluated with 1 and 823 degrees of
freedom, which is significant at the .0l level. Howvever,
the corresponding eta was .148, indicating that only about
2% of the variance in the within family treatment difference
score could be explained by zygosity. A comparison of the
means showed that DZ twins are only .79 standard deviations
above the mean for MZ twins on this score.

Existence of a difference on the within family treat-
ment score by zygosity allows for further analysis in two
directions. First, this different treatment ascale can be
used as a predictor for twin differences on measured abili-
ties and personality. Secondly, ocossible causes of the
zygosity difference can be investigated.

The relatively small difference between zygosity groups
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Table 4
Means and Standard Deviations by Zygosity

on the Within Family Treatment Difference Score

MZ DZ Total
Mean 11.66 14.63 12,82
Standard Deviation 3.26 3.79 3.77
Number of Sets 501 323 824
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on this differential treatment score may be due to several
factors. The guestionnaire asked the parent, usually the
mother, to raport about the early development of the twins,
who were high school juniors at the time of the study.
It is quite likely that the parent could not accurately
recall all of the early treatment differences requested by
these items. Secondly, this item set includes only a limited
number of dimensions upon which twin treatment differences
might have occurred. The items include questions concerning
only gross treatment differences by the parents, and may
not sample all of the subtle treatment differences which
could yield a larger discrepancy between zZygosity groups.
Likewize , differential treatment by the twins' teachers,
friends or other relatives would not be reflected by the
different treatment score. This observed zZygosity difference
on the within family treatment score, then, might be con-
gidered as a very conservative estimate 0of the actual treat-
ment differences experienced by the twins.

It is hypothesized that differential treatment within
families is one of the factors causing the twins of a set
to have different scores on measured achievement and per-
sonality. An absolute difference between each of the twins"®
scores on all ability and personality scales was computed
spearately for MZ and DZ twins, A one-way analysis of var-

lance by zygosity was computed on these difference scores,
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and the results are reported in Table 5. As was expected,
dizygotic twins were significantly more different than mono-
zygotic twine on all NMSQT scales. All CPI ascales showed
greater average score differences between DZ sets than be-
tveen MZ sets, though 5 of the comparisons did not reach
significance at the .0l level.

Differential within family treatmant as measured by the
previously selected parent questionnaire items shouyld ex-
plain some of the variance of the twin differences on these
criterion variables. The differential treatment scores
were therefore correlated with the twin difference scores
Separately for MZ and DZ sets, and are reported in Table 6.

The correlations of treatment difference scores and the
within set difference scores on measured ability and person-
ality oroved to be quite low. The different treatment score
did not predict a statistically significant proportion of
the variance of twin differences on any of the NMSQT scales.
While some of the correlations between the treatment difference
score and twin differences on the CPI scales reached sta-
tistical significance, the strength of prediction was very
weak. The highest correlation observed was ,192 between
reported treatment differences and Self Control Difference
for DZ twine. Thie indicated that less than 4% of the var-
iance in Self Control difference between DZ sets could be

explained by the parents' report of different treatment
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TABLE 5

Twin Difference Scores (Absolute values)

on The NM3QT and

CPl Scales

NMSQT Scales

English Usage
Mathematics Usage

Social Studies Reading

MZ (N=S
M

2,57
3.42
2.60

Natural Science Reading 3.43

Word Usage
Selaection Score

CPI Scales

Dominance

Capacity for Status
Sociability

Social Presence
Self Acceptance
Sense of Aell Being
Responsibility
Socialization

Self Control
Tolerance

Good Impression
Communality

1.98
8.58

4.24
2,69
3.58
3,89
2.86
3.33
2.99
3.36
5.48
3.34
4.61
1,32

Achievement via Conform. 3. 36

Achievement via Indep.

3.05

Intellectual Efficiency 3.72

Pasychological Minded,
Flexibility
Femininity

Facte I

Facto. II

Rigidity

Managerial
Aquiescence

Social Desirability

2,10
2.92
2,88
9.45
5.40
.68

12.21 1

2,77
3.32

09)
20

2.09
2.88
2.06
3.04
1.70
6.97

3.71
2.21
3.08
3.24
2.34
3.11
2.66
3.12
4.65
3.07
3.76
1.66
2.95
2.60
3.21
1.87
2.37
2.44
8.28
4.48
2.35
0.87
2.28
2.67

DZ (N=330)
M 2P
3.43 2.43
4.95 4.09
3,77 2.90
4.15 3.137
3,00 2.48
14.65 11.07
5.45 4,41
3.23 2.64
4,61 3.94
5.47 4,25
3.42 2,74
4.16 3.53
3.31 2,93
4,22 3.68
6.50 5.40
4,29 3.22
5.13 4,49
1.48 1.45
4.39 3,63
3.35 2.74
4.33 3,22
2.54 2.02
3.48 2,78
3.38 2.66
12.12 10.18
7.41 5.81
3.37 2,85
15.29 12.38
3.17 2,62
3,99 3.11

E

30,25
40,69+
46 .48+
10,05+
49,399
95,12+

18,49«
10.00#+
18,09
36,99
10.09%e
2.63
13.49%»
8.43%
18,31~
3.33
2,10
20,37
2,64
Telle®
10,03
9.,66**
7730
17.31*+
23.,71**
14,81%*
14,45++*
5.52*
14,49+~

*¢ Significant at the ,01 level
* Significant at the .05 level
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TABLE 6
Correlations of Treatment Difference Score

and Twin Difference Scores (Absolute Values)

Mg (N=20l) D& (N=323)
NMSQT scales

English Usage 031 .013
Mathematics Usage . 079 . 066
Social Studies Reading .062 +038
Natural Science Reading ~.041 .071
Word Usage -.010 . 095
Selection Score .078 . 080

CPl Scales

Dominance . 054 . 050
Capacity for Status .109* «040
Sociability . 035 . 087
Social Presence . 049 .074
Self Acceptance .038 .042
Sense of Well Being . 097+ .074
Responsibility .016 122
Socialization .101" .098
Self Control . 040 e192»
Tolerance .063 «142¢
Good Impression .042 135
Communality .025 . 027
Achievement via Conformance .033 162w
Achievement via Independence .018 .058
Intellectual Efficiency -.038 »033
Psychological Mindedness .078 »013
Flexibility .013 .068
Femininity .020 . 069
Factor 1 . 090+ « 17982
Factor 1II « 131 % « 062
Rigidity .056 . 066
Managerial .091* «139»
Acquiescnece . 007 .111
Social Desirability .048 . 037

** Significant at the ,01 level
* Significant at the .05 level
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of their twins.

While few of the individual correlations between the
treatment difference score and the criterion scores reached
statistical significance, the consistency of the results
warrant further interpretation. All but two of the 12
correlations computed between NMSQT difference scores and
the treatment difference score were positive. This consis-
tency indicates that, while the relationship is very weak,
in general the greater the reported treatment differences,
the greater the difference between the twins on measured
ability. The very small correlations may be explained in
part by the low reliability of the treatment difference
score and twin differences on the NMSQT scales, wWhile the
average reliability of the five NMSQT scales reported in
the test manual is about .88, the reliability of the differ-
ences between twins within a set on any NMS(QT scale is
much lower, oerhaps in the .4 range. The reliability of the
treatment difference score is not known, but might be esti-
mated at .5. If the average correlation of .046 between
measured ability differences and the treatment difference
score 18 corrected for this estimated unreliability, a theo-
retical correlation of about .10 is obtained, which still
indicates a weak relationship. However, the items which
were summed to create the different treatment score most

lixely represent only a small proportion of the actual
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dimensions upon which the twins may have been treated differ-
ently. Subtle treatment differences not sampled by these
items may be a major determinant of twin differences in
achievement. In addition, parents are being asked to recall
Some treatwent differences to which they subjected their
twins in infancy and childhood, and the accuracy of their
report 16 years later is somewvhat gquestionable. Further-
more, twin differences in measured achievement may be related
to treatment by individuals other than the parent, such as
teachers, friends, or other siblings, or to the interaction
between a twin and his co-twin. All of these factors would
tend to supress the true relationship between differential
treatment of the twins within a set and their difference

in actual achievement., The corrected correlation between

the two measured variables of .10, then, must be considered
as the lower limit of the true correlation. If all rele-
vant dimensions could be observed and measured, this corre-
lation might be considerably greater.

The correlations between CPI s8core differences and the
parental treatment score may be corrected in a similar manner.
All but one of the 48 correlations were positive, again
indicating a consistent positive relationship betwveen re-
ported treatment differences and measured personality
differences, The average reliability of the CPI scales

reported in the test manual is about .65. The average
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reliability of twin differences on any CPI scale would be

much lower, and might be estimated as about »3. Assuming

that the reliability of the parental report of differential
treatment is about .5, the average correlation of the CPI
differences and the different treatment score can be corrected,
The correlation of ,067 corrected by these two reliability
eatimates yields a theoretical correlation of about .17.

The true relationship between differential treatment
and twin differences in personality is obscured as well
by the validity of the parents’ report of their differentiail
treatment of their twins. Furthermore, the CPI scales most
likely measure only part of all relevant dimensions of ado-
lescent personality. The theoretical correlation of twin
differences in personality and the total differential treat-
ment they received throughout their development is most
likely greater than .17.

While the observed correlations between reported treat-
ment differences of twins and twin differences on achieve-
ment and personality measures is very low, a positive rela-
tionship persists on almost all individual subscales despite
low reliability and queationable validity. This suggests
that differential treatment by zygosity may introduce an
appreciable bias in heritability estimates of achievemant
and personality. while the environmental bias appears to
be small for the achievement measures, these results indi-
cate that it may be considerably larger in the personality

doma in-
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F C L Difg ial T

While it has been shown that, within the present sample,
MZ twins are reported to be treated more alike by their
parents than are DZ twins, further analysis is needed to
discover the origin of the difference. Scarr (1969) noted
that this fact alone is not sufficient to conclude that
an environmental bias artificially inflates heritability
estimates derived from twin comparisons., She suggested two
alternative hypotheses which could explain the reported
treatment differences by zygosity. If parents of twins
encourage the development of differences betwaen DZ twins
and discourage the development of differences between MZ
twins because they believe DZ twins ought to be different
and MZ twins ought to be alike, then an environmental bias
would exist. If this is the case, intra-pair differences
for MZ twins will be artificially reduced and differences
within DZ sets will be artificially inflated., Since the
excess of DZ twin differences is proposed to be purely
genetic in origin, the existence of parental pressuras
would introduce an environmental bias,

liowever, another explanation of differential parental
treatment by zygosity can be proposed which would not indicate
the existence of an environmental bias, More similar
treatment of MZ twins may be due to their greater genotypic,
and therefore greater phenotypic similarity. If parental

treatment is simply a resoonse to the similarity of the
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tvins' behavior which arises from their degree of genetic
similarity, then an environmental bias does not exist,

Scarr (1969) proposed a clever design by which these
two opposing hypotheses can be tested. She noted that
parents are not always correct in diagnosing their twins®
zygosity. If MZ twins believed to be DZ by their parents
are treated more differently than MZ twins correctly diag-
nosed by their parents, it can be concluded that parental
beliefs determine their behavior toward their twins. The
same comparison can be made between correctly and incorrectly
Classified DZ twins. However, if parents who are mistaken
about their twins' zygosity treat them more like their actual
zygosity group, then it can be concluded that differential
treatment by zygosity is induced by the degree of genetic
relatedness of the twins, Unfortunately, Scarr‘'s sample
of twins was too small to yield statistically significant
results. Her findings indicated, however, that differential
treatment by zygosity was due to the degree of genetic simi-
larity of the twins, and that the alleged environmental
bias did not exist.

Scarr's design can be applied to the present data,

Item 249 of the Parent Questionnaire asked:

"A8 you know, there are two kinds of twins: identical

tvins which have the same heradity, and fraternal

tvina which have different heredity. Which kind
are your twins?
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I am certain they are identical twins
I think they are identical twins, but I am not
certain
I don't know which kind they are
I think they are fraternal twins, but I am not
certain
I am certain they are fraternal twins."
The parents' belief about the zygosity of their twins was
compared with the diagnosis of twin zZygosity based on the
zZygosity questionnaire. Eighty-eight sets of twins who
vere diagnosed as MZ by the zygosity questionnaire were
thought to be DZ by their parents. Fifty-three sets of
twins diagnosed DZ by the zygosity questionnaire were thought
to be MZ by their parents, The 23 sets vhose parents re-
sponded "I don't know which kind they are” were omitted
from this analysis,

The total different treatment score was used to indi-
cate the degree of similarity of parental treatment of the
twins., Recall that, according to the parents® report,

DZ twins are treated significantly more differently than

MZ sets when the zygosity questionaire diagnosis was used.
(Ssee Table 4.) The different treatment scores of the twins
correctly diagnosed by their parents were compared to the
scores of those twins incorgectly diagnosed within each
actual zygosity group. The means and standard deviations
for these two comparisons are shown in Table 7.

The comparison of the treatment difference score of

MZ twins thought to be DZ by their parents to the acore of
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TABLE 7
Means and Standard Deviations of Different Treatment

Score by Parental Diagnosis Within Actual Diagnosis

Actual MZ
Parents Diagnose M2 Parents Diagnose DZ
(N=406) (NaB88)
Mean 11.70 11.53
F=,18
S5.D. 3.37 2,84
_ Actual DZ
Parents Diagnose D2Z Parents Diagnose MZ
(N=257) {N=53)
Mean 14,91 13.45
F= 6,71*
S.D. 3.73 3,84

* Significant at the ,05 level
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MZ twins correctly diagnosed yielded no significant difference.

Within the actual DZ group, however, a significant difference

wvas found between the treatment difference score of the twins

correctly diagnosed by their parents and those incorrectly

diagnosed. While DZ twina thought to be MZ by thelr parents

are treated more alike than DZ twins correctly diagnosed,

the mean difference ig quite small. However, the ordering

of the four groups along the dimension of reported parental

treatment difference ig that which would be predicted by

the hypothesis that parental beliefs determine differential

treatment. The twins whose treatment difference scores

are the lowvest are the MZ twins correctly diagnosed by

their parents, followed by the actual MZ twins thought to be

DZ by their parents, DZ twins whose parents believe them

to be MZ have lower treatment difference scores than the

DZ twins correctly diagnosed by their parents. Again, low

reliability and questionable validity of the treatment differ-

ence score would tend to supress actual differences among

these four group meams. If all relevant dimensions of

treatment difference could be measured accuratly, the spread

among the four group means might be considerably greater.
These results indicate that the major determinant of

the degree of treatment difference reported by the parents

is the actual genetic similarity of the twins. While par-

ental belief about the zygosity of their twins does not

produce large differences within actual zygosity groups,
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the orderirng of the group means lends support to the hypothe-
sis that parental belief about zygosity also determines

to some extent their reported treatment of their twins,

It seems reasonable to conclude, therefore, that heritability
estimates based on twin comparisons are contaminated to some
small degree by this envirommental bias, and that some
correction factor is justified,

Parental belief about their twins' zygosity has been
shown to have a small but convincing relationship to the
amount of differential treatment the twins reportedly re-
ceived. In addition, the reported differential treatment
has a small but consistent relationship to twin differences
on measured achievement and personality. The relationship
between parental belief about zygosity and twin differences
in measured achievemeant and personality might indicate the
extant to which the environmental bias affects heritability
estimates of these measures.

The twins' belief about their own zygosity most likely
coincides with the zygosity diagnosis provided by their
parents. It i8 not unreasonable to assume that significant
othars such as friends, teachers, or other relatives also
share the parents*' belief about the twins' zygosity.

Perhaps MZ twins®' behavior is more similar than that of DZ
twins because they believe that they ought to be alike,

or because others in their life mpace believe they should
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be alike. If this is the case, it would be expected that
MZ twins whose parents, and presumably the twins themselves,
think they are DZ ought to showv greater behavioral differ-
ences as measured by achievement and personality scales.
Likewize, under this hypothesis, DZ twins who are misdiag-
nosed as MZ ought to show smaller behavioral differences
than DZ twvins correctly diagnosed, If these relationships
hold, evidence for an environmental bias in heritability
aestimates of achievement and personality scales would gain
further support. However, if twin differences on measured
achievement and personality are identical regardless of the
parental disgnosis of zygosity, existence of an environmental
bias for these measures wvould be questionable.

The twin set difference scores on the NMSQT and CPI
Sscales wvere analyzed separately for actual MZ and DZ sets
as determined by the zygosity gquestionnaire. Within each
actual zygosity group, the difference scores of the twins
whose parents, and presumably the twins themselves, wvere
correct about their zygosity were compared to those whose
parents were incorrect about their zygosity. The means and
standard deviations of these difference score comparisons
are shown in Table 8 and Table 9,

On the NMSQT scales within the actual M2 group, one
comparison reached significance at the .05 level. MZ twins
claseified correctly by their parents were actually more

different on English Useage than MZ twins misclassified.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



40

TABLE 8
Means and Standard Deviations of MZ Twin Differences

on NMSQT and CPI Scales by Parental Zygosity Diagnosis

Parents Diagnose Parent Diagnose

MZ (N=412) DZ (N=S0)

M SD M SD F
NMSQT Scales
English Usage 2.66 2.18 2.16 1.67 4,29*
Mathematics Usage 3.494 2,92 3.44 2.79 .00
Social Studies Reading 2.63 2.09 2.44 1.95 38
Natural Science Reading 3.40 3.03 3.64 3.17 .46
Word Usage 2.00 . 1.65 1.83 1.81 .75
Selection Score 8.64 6.93 8.59 6.95 .00
CPI Scales
Dominance 4,33 3.18 3.71 3.24 2,09
Capacity for Status 2.67 2.22 2.77 2.22 .13
Sociability 3.59 3.11 3.27 2.82 .84
Social Presence 3.85 3.17 4,11 3.54 .47
Self Acceptance 2.87 2.35 2.87 2.29 . 00
Sense of Well Being 3.23 2.92 3,83 3.89 2.76
Responsibility 2.93 2.65 3.24 2.79 1.01
Socialization 3.24 3.16 3.18 2.99 43
Tolerance 3.26 3.10 3.72 2.99 1.63
Good Imparssion 4.43 3.72 5.50 3.90 6.04*
Communality 1.24 1.41 1.76 2.52 Te27%
Achievement via Conform. 3.43 3.03 3.02 2.56 1.42
Achievement via Indepen. 3.02 2.57 3.14 2.77 .16
Intellectual Efficiency 3.66 3.26 4,06 3.03 1.18
Paychological Mindedness 2,10 1.85 2.13 2,01 .02
Flexibility 2.84 2,31 3.20 2.65 1.68
Femininity 2.86 2,50 3.01 2.23 27
Factor 1 9,27 B.30 10.33 8.42 1.21
Factor I1I 5.39 4,52 5.29 4,31 .03
Rigidity 2.62 2.29 2.88 2.67 . 86
Managerial 12,17 10.64 12.53 12.21 .08
Aquiescence 2.75 2.25 2.81 2.47 . 06
Social Desirability 3.21 2.65 3.31 2.85 «11

** Significant at the .0l level
* Significant at the .05 level
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TABLE 9
Means and Standard Deviations of DZ Twin Differences

on NMSQT and CPI Scales by Parental Zygosity Diagnosis

Parents Diagnose Parents Diagnose

DZ (N=261) MZ (N=53)
NMSQT Scales M SD M SD F
Engli!h UB.QO 3050 2048 3.34 2.66 019
Mathematics Usage 5.07 4.13 4.45 4.19 « 99
Social Studies Reading 3.90 3.01 3.34 2.15 1.65
Natural Science Reading 4.19 3.44 4,11 3.21 .02
Word Usage 3.03 2.49 2,91 2.64 «12
Selection Score 15.13 11.39 13,32 10,31 1.15
CPI Scales
Dominance 5.58 4.45 5,06 4,40 61
Capacity for Status 3.37 2.72 2.53 2.25 4,45*
Sociabllity 4,84 4,02 3.96 3.76 2.16
Social Presence 5,70 3.49 4.92 3.71 l1.47
Self Acceptance 3.48 2.81 3.25 2.53 «32
Sense of Well Being 4,33 3.62 3.83 3.31 « 85
Responsibility 3.39 2.97 2,98 3.03 .84
Socialization 4, 38 3.75 3.58 3.33 2.05
Self Control 6.81 5.42 5.94 5.51 1.13
Tolerance 4,46 3.27 3.51 2.89 3.85
Good Impressjion 5.29 4,53 4,89 4,73 .« 35
Commun.lity 1.52 1.46 1.40 1.43 031

Achievement via Conform. 4.58 3.81 3.57 2.82 3.39
Achievement via Indepen. 3,44 2.87 2.79 1,92 2,49
Intellectual Efficnency 4,48 3.21 3.45 3.33 4,48*
Psychological Mindedness 2.64 2.04 2.15 2.00 2.53

FleXibility 3057 2.81 3013 2.84 1008
Femininity 3.54 2,71 2,62 2.16 5.40*
Factor 1 12.81 10.47 10,28 9.40 2.67
Factor II 7.37 5.80 6.51 6.20 .95
Rigidity 3.41 2.77 3.26 3.40 11
Managerial 16.09 12,68 11.89 11.51 5.01*
Acquiescence 3.21 2.61 3.34 2,93 11
Social Desirability 4.15 3.23 3.64 2.61 1.18

* Significant at the .03 lavel
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The mean difference between the difference scores was very
small, but not in the hypothesized direction. Within the
actual DZ group, none of the comparisons of difference
Scores on the NMSQT reached statistical significance. How-
ever, all of the differences were in the hypothesized di-
rection, that is, DZ twins correctly classified have larger
difference scores than those incorrectly classified. The
evidence from both sets of analyses suggest that parental
belief about zygosity does not appreciably affect twin differ-
ences on measured achievement. Support for the hypothesis
that environmental pressures artificially inflate differences
between MZ and DZ tvins on measured achievement is weak.
The conclusion that differences between actual zygosity
groups on measured achievement are due almost entirely to
the difference in genetic similarity within the groups
seema to be more reasonable.

Comparison of MZ twin differences on the CPI scales
yielded two statistically significant differences. On the
Good Impression and Communality scales, MZ twins thought to
be MZ had smaller difference scores than MZ twins incor-
rectly diagnosed. lHowever, of the 24 comparisons between
groups on the CPI scales, 18 yielded mean differences in
the hypothesized direction. Of the CPI scale difference
comparisons within the actual DZ group, four reached sta-

tistical significance: Capacity for Status, Intellectual
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Efficiency, Femininity and Managerial. Twenty-two of the

24 comparisons within the actual DZ group showed differences
in the hypothesized direction, that is, DZ twins thought to
bae MZ were less different in measured personality than D2
twvins correctly classified. The sampling error of the
difference between two difference scores on scalaes with only
moderate reliability is very large, and the observation that
few of these comparisons reached statistical significance is
not surprising. The overvhelming consistency of the direction
of these comparisons lends considerable support to the hypo-
thesis that the greater similarity of MZ twins on measured
personality is contaminated by an environmental bias.

The hypothesis that actual zygosity group differences on
measured personality is due entirely to the difference in

the genetic similarity within the tvo groups is questionable,
Again, it seems justifiable to make some correction in the
heritability estimates of the CPI scales for this environ-

mental bias,
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. Ly Enu .

A seldom discussed assumption of the previously des-~
cribed heritability formulae is that of equivalent between
family environments for the tvo kinds of twins. oOne of the
ma jor components of between family environment is socio-
economic status, and Scarr-Salapatek (1971) has noted that
heritability within differing SES groups may be quite different.
If large SES differences between the two Zygosity groups
could be found, heritability estimates derived from the
comparison of these two groups would be somewhat difficult
to interpret. 1In a Sample of 243 sets of twins drawn from
8chool populations, Smith (1965) found that Dz twins had
significantly lover composite scores on his SES indicators
than did MZ twins, and he concluded that an additional envi-
ronmental bias existed in his sample,

The assumption of equal between family environments
by zygosity could be tested in part by comparing the SES
of the two kinds of twins, From the parent questionnaire,
three items relating to SES were 8elected: mothers' edu-
cation, fathers® education, and family income.The education
Scales for both parents ranged from a 8core of 1 (8th grade
or lesa) to 6 (beyond bachelor's degree), and scores on
the income item ranged from 1 (less than $5,000/year) to
7 (more than $25,000/year.) 1In addition, a set of items

were drawn from the twin questionnaire asking which of 41
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TABLE 10
Means and Standard Deviations on SES Variables
by Zygosity
M SD N F
Mothers*® Education MZ 3.33 1.17 478
S.20¢
D2 3.53 1.25 309
Fathers*® Education MZ 3.53 1.51 473
1.63
D2 3.67 1.52 309
Family Income MZ  3.16 1.57 459
2.34
D2 3.33 1.52 290
Sum of Items in Home MZ 20,02 5.43 509
1.97
DZ 20.55 5.44 330

* Significant at the .05 level
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items they had in their home. Each of these items were
scored dichotomously, and the total score was obtained by
summing the items,

A one-way analysis of variance for each of these variables
wvas computed to test the difference bhetween zygosity groups.
Those cases with missing data were excluded from individual
analyses. The group means and standard deviations for
each of the variables are presented in Table 10. None of
these comparisons reached significance at the .01 level.

Only mothers' education reached significance at the .05 level,
though the means differed only slightly. Unlike the re-
sults of Smith's (1965) sample, the DZ twins had higher
scores on each variable., The small but consistant advantage
of the DZ twins may be due to the fact that their parents
vere about a year older than the parents of MZ twins.

While SES is only one of the components of between
family environment, the lack of large group differences
on these SES variables would indicate that the assumption
of equivalent between family environments does not appear

to be seriously violated in this sample.
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CHAPTER 4

Estimated Heritability of Achievement and Personality

Heritability estimates based on the present twin sample
were calculated by the method described in Chapter 1.
First, the rav intra-class correlations were calculated

8@parately for MZ and DZ twins using the formula:

ri-MSB+NSH
wvhere MSB is the mean square between, or the mean squared
deviation of the family means about the grand
mean,

MSW is the mean square within, or the mean squared
deviation of individual twvin scores about their
family mean.

MSB + MSW is the total variance of the scores for the
zygosity group.

The F statistic suggested by Clark (1956) was computed for
each variable by the formula:

MSwp
MZ

F =

This statistic provides a test of the existence of heritable
variation, and is evaluated with degrees of freedom agual

to the number of DZ sets in the numerator and the number of

MZ sets in the denominator. While the original h2 statistic

suggested by Holzinger (1929) has often been misinterpreted,
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these values are presented here so that the results might
be compared to previous twin studies. These hZ values

were calculated by the formula:

h? = bt
- r

The F and Holzinger's h? statistics are reported in Table 11.
Within the NMSQT scales, the Ftest vwas significant
at the .0l level for all measures. Within the CPI scales,
only Communality failed to reach significance. While this
indicates that the existence of heritable trait variation
for Communality is gquestionable, this scale has been included
in further analyses for comparison. Responsibility, Achieve-
ment via Independence and Intellectual Efficiency yielded
F statistics significant at the .05 level; the remainder
of the CPI scales yielded F statistics significant at the
«01 level,
The raw intra-class correlations were then corrected
for attenuation due to unreliability., While some research-
ers may object to this procedure, these corrections are
neceasary here since the conclusions of heritability studies
are made within a theoretical framework. Omitting the
correction for attenuation due to unreliability is equivalent
to making the assumption that these traits have been measured
perfectly. Such an assumption is clearly erroneous.
Estimates of the reliability of these measures for this

tvin sample were not available. Reliability estimates
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Table 11
F Statistics and Holzinger's h? Statistics
for NMSQT and CPI Scales

(NMZ = 497, NDZ = 319}

F h?
NMSQT Scales
English Usage 1.65%* .46
Mathematics Usage 2.10% 52
Social Studies Reading 1.99e» .50
Natural Science Reading 1.36%» o 31
Word Usage 2.22%> .60
Selection Score 2,76 .66
CPI Scales
Dominance 1.57%w .37
Capacity for Status 1.43e> .21
Sociability 1.64%* .34
Social Presence 1.87%s « 39
Self Acceptance l.42% .29
Sense of Well Being l.43*» .27
Responsibility 1.20* « 25
Socialization 1,49+ «30
Self Control 1.,37%» « 31
Tolerance 1.,40%e .28
Good Impression 1,290 .24
Communality .94 .21
Achievemeant via Conformance l1.61* « 36
Achievement via Independence l1.21* .27
Intellectual Efficiency 1.21* .27
Psychological Mindedness 1.31+** .24
Flexibility 1.40%* .34
Femininity 1,30** .21
Factor 1 1,57+ « 35
Factor II 1,738 .38
Rigidity 1.55%e .34
Managerial lLe45%» « 36
Aquiescence le33w» « 31
Social Desirability 1.41#* .23

*¢ gignificant at the .0l level
* Significant at the .05 level
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used in the present calculations were taken from the NMSQT
and CPI manuals, and from the original articles in which
the additional CPI scales were reported, The reliability
estimates from the NMSQT manual are most likely reasonable
approximations to the reliabilities for the present sample,
because the NMSQT was given under controlled conditions,
and the reliability information was gathered from a sample
of Merit program participants., The assumption that the
reliabilities reported in the CPI manual are applicable to
the present sample is somewhat guestionable for several
reasons. The CPI was not administered to the twins under
controlled conditions, but was included in the guestionnaire
material sent to them. While the subjects were told not

to discuss their responses with their twin, some co-twin
communication may have occurred. The sample used to obtain
reliability estimates for the original CPI scales were high
school students, but the sample size was small. Reljiabili-
ties for the additional CPI scales were not based on equi-
valent populations. For lack of better data, howvever,
these reliability estimates were used to correct the raw
twin correlations,

Reliability estimates for two of the CPI scales posed
special problems. No reliability estimate was available for
the Managerial scale. The large number of items in this
scale would contribute to its reliability, and the value of

«75 was therefore assigned. The reliability estimate of
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the Femininity scale reported in the CPI manual was .62,
but the observed MZ correlation exceeded this value., This
indicates that the reliability of the Femininity scale for
this sample is higher than that reported in the manual.
The reliability estimate for this scale was therefore ad-
justed to the rMZ for want of a better estimate. Relia-~-
bilities used in further calculations are presented in
Table 12,

The twin correlations corrected for attenuation due
to unreliability were then adjusted for probable zZygosity
misdiagnosis. In the present sample, the zZygosity question-
naire has been shown to be accurate in about 93% of the
cases (Nichols and Bilbro, 1965.) The errors of diagnosis,
however, are systematic. The questionnaire method errors
in diagnosing identical twins as fraternal if the twins
do not look exactly alike, or if they are not frequently
mistaken for one another. Thus, the DZ correlation is
artificially inflated due to the 7% of the MZ twins included
in this sample., The MZ correlation is not appreciably
affected by these probable errors of diagnosis. The DZ
correlation was therefore adjusted by the method described
in Chapter 1.

Table 13 lists the raw twin correlations, the corre-
lations corrected for attenuation due to unreliability,
and the rDZ further adjusted for probable errors of diag-

nosis (noted as RDZ(A)). The remainder of this table con-
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Table 12

Reliability Estimates for NMSQT and CPI Scales

NMSQT Scales

English Usage .89 Natural Science Reading . 84
Mathematics Usage . 85 Word Usage «94
Social Studies Reading .87 Selection Score «97

CPI Scales Db

QU aan

Dominance .68 Achievement Via Conform, .67
Capacity for Status 65 Achievement via Indepen. .60
Sociability .70 Intellectual Efficiency .76
Social Presence .62 Psychological Mindedness .49
Self Acceptance .69 Flexibility .64
Sense of Well Being 72 Femininity .62
Responsibility «69 Factor 1 .88
Socialization 67 Factor 11 .81
Self Control 72 Rigidity .72
Tolerance .66 Managerial .75
Good Impression .68 Aquiescence .59
Communality 41 Social Desirability «53
a. KRZ0 reliabilities reported in the Interpretive Manual,

b.

Coe

d.

£,

P.7. Based on data from 1960-1964.

From CPI manual, averate test-retest reliabilities based
on 125 high school females and 101 high school males.
(Gough, 1957, p.19)

The raw MZ correlation exceeded this value, and the rMZ
of .70 was used for further calculations.

KRZ1 based on cross-validation sample of 250 male college
frestmen. (Nichols and Schnell, 1963, p.231)

Split-half reliability based on 60 subjects. (Rehfisch,
1968, p.l14)

The reliability of this scale was not reported in the
article introducing this scale (Goodstien and Schrader,
1963). Reliability was estimated at .75,

Split-half reliabilities based on a sample of 100 females.
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tains a series of estimates of the three variance components
calculated under a variety of assumptions,

The estimates of heritability, within family environ-
ment, and between family environment are varied around the
estimates of Kl, K3 and reliability listed in the third
column of Table 13. While the K1 and K3 constants are not
directly calculable, the values used in this analysis were
not selected arbitrarily. Recall that Kl reflects the
extent to vhich identical twins are treated more alike than
fraternal twins on environmental dimensions relating to the
measured trait. wWhile few of the specific investigations
of this environmental bias yieided statistically signifi-
cant results, the consistency of results across scales and
across research designs led to the conclusion that an en-
vironmental bias probably exists for the NMSQT and CPI
measures. It was further concluded that this environmental
bias was probably greater for the CPI than for the NMSQT.
Therefore, the value of Kl was set to l.1 for the NMSQT
scales and to 1.3 for the CPI scales.

The value of K3 reflects the biasing effect introduced
by assortative mating and non-additive genetic effects,

No information is available about the bjias due to non-addi-
tive genetic effects, and the information about the extent
of assortative mating for these traits is minimal. 1In-
spection of the correlations between parents on intelligence

and personality ratings reported by Spuhler (1967) shown
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in Table 1 indicated that positive assortative mating takes
place in the populations sampled. The correlations between
mates for the personality measures wvere all positive, but
quite low. Therefore, the value of K3 for the CPI scales
was set at 1.05. The correlations between mates on the
various intelligence measures indicated that assortative
mating is somewvhat greater, and therefore the value of K3
for the NMSQT scales wvas set at 1,20.

The next column in Table 13 gives the estimated theo-
retical proportions of variance due to heredity, within
family environment and between family environment based on
the values selected for K1, K3, and reliability. This col-
umn is the one to which further results will be compared.
The remainder of the columns in Table 13 show the effects
of varying each assumption on these three theoretical pro-
portiona of vaiance.

Uncertainty about tha reliability of each measure for
this twin sample, combined with imprecise estimates of Kl
and K3 prevent excat point estimation of the three variance
components. An alternative approach is thas estimation of
the probable range in which the exact estimates most probab-
ly lie. Varying the estimates of the reliability, K1 and K3
will define the probable ranges for these three values.
This procedure will also indicate the effects of "wrong
guesses™ about ths values selected for reliability, K1 and

K3.
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The two columns in Table 13 under the heading RBL
shov the effect of decreasing by .10 and increasing by .10
the value of the reliability coefficient obtained from the
sources previously described. Reducing the reliability
from the original estimate increases heritability at the
expense of within family environment. The correction for
attenuation due to unreliability increases both raw corre-
lations, but increases the larger correlations more than
the smaller one. Since heritability is based on the differ-
ence between the two twin correlations, reducing the relia-
bility estimate increases the difference between rMZ and rDZ,
and increases heritability. The eatimate of the within
family environmental component is based upon the difference
betwveen rMZ and 1.0, and further increase in rMZ reduces
the estimate of this variance component.

In some cases, reduction of the estimated reliability
by .10 causes the rMZ to be greater than the reliability,
which is theoretically unacceptable. The unreasonably low
reliavrility estimate yields negative proportions of variance
for Word Usage, Selection Score, Dominance, Capacity for
Status, and Social Presence. This indicates that the true
reliability of these scales for this sample is greater than
the manual-derived estimate less ,10, since negative pro-
portions of variance are uninterpretable,.

The effects of increasing the reliability by .10 are

shown in the next column of Table 13, In all cases, 1in-
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creasing the reliability reduces the heritability and in-
Creases the within family environmental variance. The effect
of increasing the reliability by .10 is particularly pro-
nounced in some of the CPl scales. Note that the original
estimated proportion of variance due to between family en-
vironment for some acales yields negative values, which are
uninterpretable., For Social Presence, Communality, Achieve-
ment via conformance, Flexibility, Rigidity and Aquiescence
scales, the rawvw rDZ is very low, and correction for unre-
liability has a reiatively small effect on these correla-
tions relative to the rMZ. The correction greatly magnifies
the difference between the two twin correlations, and un-
reasonably high heritabilities result. The difference be-
tween the corrected rMZ and 1,0 is substantial for these
measures, and the value of WE is positive. Since the three
estimates must sum to 1.0, the estimate of BE is negative,
In the case of these 6 scales, increasing the estimate of
reliability by .10 reduces the artificially large differ-
ence between the twin correlations, reduces heritability,
and increases WE and BE. In one case this upwards ad just -
ment of reliability removed the negative variance component ,
and in all 6 scales the largest BE obtained wvas produced

by this adjustment. Clearly in the case of these 6 scales,
and orobably for all of the CPI scales, the reliabilities
reported in the manual underestimate the reliabilities which

would have been obtained from this sample. If this is the
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case, heritability estimates for all of the CPI scales are
artificially inflated, and the two environmental components
are underestimated.

The next 4 columns of Table 13 show the effect of vary-
ing the value of K1 with reliability and K3 set at the
original value. Reducing the value of Kl to 1,0 for the
NMSQT scales and to 1.2 for the CPI scales increases the
heritability by reducing WE and BE, Increasing Kl reduces
the heritability and increases WE and BE. The scales with
the smallest rMZ statistics are most sensitive to variations
in K1, since the difference between rMZ and 1.0 is adjusted
by sultiplying it by Kl. In the case of the 6 CPI scales
vith originally negative BE estimates, increasing K1 in-
Creases BE by a small amount, but in no case did ad justment
of K1 yield non-negative BE estimates.

The final 4 columns of Table 13 show the results of
variation of the value of K3, holding constant K1 and re-
liability at the values to which they were originally set.
In all cases, reducing the K3 constant reduced heritability
and increased BE. Increasing K3 increases heritability at
the expense of BE. The estimate of WE is not affected by
variations in K3. Those measures with the largest differences
between rMZ and rDZ are affected most by variations in K3,
For the 6 CPI scales with original negative BE estimates,
reduction of K3 had the greatest effect in increasing BE,

but in no case did variation in K3 yield positive values
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for BE., Note, however, that reducing K3 to .95 for the
personality scales, is in effect making the assumption
that negative assortative mating takes place in the popu~
lation. This assumption is questionable given the findings
of Spuhler (1967) reported in Table 1.

Some general conclusions can be made concerning the
calculated range of theoretical variance components within
the NMSQT and CPI scales. The heritabilities within the
NMSQTscales are relatively consistent with the exception
of Natural Science Reading. For the othsr NMSQT scales,
the majority of the trait variation can be attributed to
heredity. The within family environmental component of the
NMSQT scales is smaller than the between family environmen-
tal component, This is reasonable, since the effect of
different schools and differential SES is included in the
BE estimate,

Within the CPI scales, the results are not as clear.
The heritability estimates vary greatly from measure to
measure, This may be a function of erronious reliabilities,
but even extreme adjustment of reliability does not account
for all of the unreasonable values obtained. The calcula-
tions of the proportions of variance due to these three
sources is further complicated by the very lov rDZ statistices.
It is clear, howvever, that the majority of the environmental

variance in the CPI scales is due to within family influences
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as opposed to between family influences. The variation
of heritabilities is 80 extreme that the only conclusion
vhich can be drawn is that heredity plays some role in de-
termining individual differences in personality as measured

by the CPI.
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CHAPTER 5

Multivariate Analysis of Twin Data

Description of Method

The previously described method for analyzing twin
data provides useful information about theoretical sources
of population variance for any one measure., But a series
of univariate analyses alone cannot be used to draw infer-
ences about hereditary and environmental sources of varia-
tion within a gt of measures. In the univariate analyses
of the NMSQT, for example, each of the subtest scores was
found to have a substantial hereditary component. Given
only this information, it is impossible to tell if each
score was influenced by different hereditary mechanisms,
or if the hereditary variance was due to a common factor
reflected by each of the five measures. Sets of ability
measures have been shown to reflect a general factor, and
a series of specific factors. Univariate techniques cannot
identify which of these factors are genetic in origin and
which are environmental. Given just two measures, a method
is needed which would enable a partition of the covariation
between the two traits into hereditary and environmental
components.,

Multivariate procedures of varying complexity have
been suggested by Husen (1959), vandenberg (1965), Bock

and Vandenberg (1968) and Humphreys (1970). Husen (19%9)
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proposad a method by which the correlation between two traits
could be found to reflect common hereditary influences. The
method described by Vandenberg (1965) and Bock and Vanden-
berg (1968) ia the most complex, yet it provides only a
multivariate analogue for the F test usually employed by
Vandenberg. The method of Loehlin and Vandenberg (1968)

is most similar to the one presently proposed, and it in-
volves the factoring of assumed genetic and environmental
ccvariance matrices.

The present multivariate method is a simple extension
of the previously described univariate technique. WwWhen
working with only one trait, twin correlations were computed
and manipulated in such a manner to isolate the hereditary
and environmental proportions of total trait variation.

In the multivariate case, analogous patrices of twin corre-
lations are manipulated and used to isolate hereditary and
environmental sources of covariation among traits. These
matrices are then factored to provide dimensions of here-
ditary and environmental covariation. The factors obtained
from the original matrix of simple correlations among
traits are then compared to the factoras from the hereditary
and environmental matrices, and an attempt is made to identify
each original factor as being hereditary or environmental
in origin., It must be emphasized that these procedures

can only be employed when the set of variables do not con-

tain overlapping items. The method cannot be applied to
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analyze sources of covariation among CPI scales, for example,
since different scales contain identical items.

In the univariate case, the value to be partitioned
into hereditary and environmental sources is the population
variance, expressed as unity. In the multivariate case,
the matrix to be partitioned is the matrix of covariation,
expressed in terms of correlations between traits. This
criterion matrix is calculated by treating all twins as
single individuals and correlating each score with each
other score across all individuals. Husen (1959) has called
this matrix a matrix of within twin correlations, but the
fact that the subjects occur in pairs is not relevant for
these calculations.

In the univariate case, the two essential statistics
are the intra-class correlations calculated separately for
MZ and DZ tvins. Recall that, with a large enough sample,
the value of the intra-class correlation is the same as
the product-moment correlation obtained from comparing twin
1's score with twvin 2°'s score, given random assignment of
twin 1 and twin 2 to the x and y variable. In the multi-
variate case, a cross-twin correlation is computed separately
for MZ and DZ tvins, These matrices are obtained by corre-
lating, for emample, twin 1's score on scale | with twin 2°'s
Score on scale 2. The diagonals of these matrices, the
correlation of twin 1's score on scale 1 with twin 2's

SCOore on scale l, are numerically equivalent to the intra-
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class correlations used in the univariate calculations,

The cross~twin matrix for MZ twins reflects the same
theoretical eources of variation as the rMZ in the uni-
variate case. Bach element in the MZ cross-twin corre-
lation matrix (Matrix 1) reflects the hereditary sources
and the between family environmental sources common to both
traits. Given twvo measures governed by independent here~-
ditary mechanisma and unrelated environmental influences,
the MZ cross-twin correlation would. approach zero.

The elements in the matrix of cross-twin correlations
for DZ twins, Matrix 2, reflect the extent to which be-
twveen family environmental sources and between family here-
ditary sources are common to both traits. As was the case
with the MZ cross-twin correlation matrix, Matrix 2 also
has values eaquivalent to the rDZ intra-class correlations
on the diagonal. Assuming that the set of between family
environmental influences are the same for MZ and DZ twins,
the difference between the MZ cross-twin correlation matrix
(Matrix 1) and the DZ cross-twin correlation matrix (Matrix
2) will provide Matrix 3, whose elements show the extent to
which within family hereditary factors are common to the
set of traits., This matrix subtraction is analogous to the
calculation of rMZ - rDZ in the univariate case.

In the univariate case, it was assumed that WG = BG,
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and therefore the difference between the twin corraelations,
multiplied by 2,0, would yield an estimate of heritability.

A constant could be introduced into this calculation to
correct for the effect of assortztive mating on the trait.

In the multivariate case, the H matrix (Matrix 4) is obtained
by multiplying each element in Matrix 3 by 2.0. wWhile

this constnat may be changed, the pattern of correlations
vill not be altered, and the value of the constamt wili

not affect the factor pattern of the H matrix.

Matrix 5, the between family environment matrix, is
obtained by subtracting the H matrix (4) from the MZ cooss-
twin matrix (1), The matrix representing estimates of within
family environmental variance common to the set of measures
18 calculated by subtracting the MZ c&oss twin correlation
matrix (1) from the criterion matrix of correlations among
traits. The diagonal elements of this matrix (Matrix 6),
representing the set of univariate calculations, are pro-
duced by subtracting rMZ from 1,0, In the off diagonal
eélements, the MZ cross-twin correlations are subtracted
from the corresponding simple correlations between the
tvo measures.

From these calculations, only three matrices are of
interest for further analysiss the H matrix (4), the BE
matrix (S), and the WE matrix (6), all of which sum numeric-
ally to the criterion correiation matrix. The values in

the diagonal of each of these matrices can be directly in-
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terpreted as proportions of trait variance due to the three
Sources, since the values are all proportional to the

total variance, 1.0. The off diagonal elements of these
three matrices reflect the proportions of covariation between
the two traits, and are proportional to the simple corre-
lation between the two measures. To interpret the H, WE

and BE matrices in terms of percents of covariation, each
element must be divided by the corresponding element in the
criterion correlation matrix.

Of greater interest than the proportions of covariance
between two traits attributable to common H, WE and BE is
the factor structure of the H, WE and BE matrices. By
comparing the factor pattern obtained from each of these
matrices to that from the original criterion matrix, the
original factors may be identified as being hereditary or
environmental in origin.

An alternative method can be used to create an H and
a WE matrix which should be factorilly equivalent to the
H and WE matrices obtained from the manipulation of the
tvo cross-twin correlation matrices. These alternative
WE and H matrices are obtained from the simple correlations
of twin differences on a set of measures.

Identical twin differences on any one measurement are
due only to different environmental experiences and exror
of measurement. Any correlation between identical twin

differences on two measures, then, would indicate cosmon
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vithin family envirommental influences operating on the two
traits, While error of measurement will produce twin differ-
ences on one score, the errors of measurement are assumed to
be uncorrelated, and therefore would not hffect the pattern
of correlations in the MZ twin difference correlation matrix
(Matrix 7). The factor structure of the WE matrix obtained
from correlating MZ twin differences ought to be the same

as that derived from the cross-twin correlation method,
Matrix 6.

Correlations between DZ twin differences are attributable
to both common environmental influences causing twin differ-
ences and to common hereditary factora which produce twin
differences on the two traits. If the within family envi-
ronmental influences are assumed to be the same for MZ as
for DZ twins, then subtracting the MZ twin difference matrix
(7) from the DZ twin difference matrix (8) will yield an
alternative WG matrix (9), and multiplying this matrix by
2 will provide an alternative H matrix (10). The structure
of the H matrix (10) obtained from the twin difference corre-
lation matrices should be identical to that of the H matrix

(4) obtained from manipulating cross-twin correlation matrices,
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Muitivariste Analveis of NMSQT

The multivariate procedures previously described vere
applied to the five scales of the NMSQT. Since the sex of
the twins may influence the pattern of correlations among
the NMSQT scales, all correlations were transformed by
partailing out the influence of sex. The simple correla-
tion matrix obtained by treating each twin as an individual
subject is shown in Table 14. The correlations of the scales
with sex show that females are at a disadvantage on all
NMSQT scales but English Usage, and that the disadvantage
is greatest on the Mathematics Usage and Natural Science
Reading scales, The criterion correlation matrix with
the effect of sex partailed out is also presented in Table
14, All of the scales correlate highly wvith one another,
indicating that a strong general factor exists in this
matrix, The homogeneity is not surprising, since all NMSQT
items require the application of some verbal ability.

Table 15 shows the MZ cross~-twin correlations bafore
and after removing the sex effect, and Table 16 presaents
the same information for DZ twins, These two cross-twin
matrices vere used to compute the H, WE, and BE matrices
shown in Table 17. The elements in these three matrices
sum to the elements in the criterion matrix.

The three matrices shown in Table 17 are more easily
interpreted as percentages of covariation due to H, WE,

and BE. Therefore, each element in these matrices was
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Table 14
Correlations Among NMSQT Scales

{Criterion Correlation Matrix

Bay Correlations

E M S N W Sex
English Usage 1.00 .%4 .63 .57 .66 .10
Mathematics Usage 1.00 .60 .65 .55 -,29
Social Studies Reading 1.00 .67 .77 =-.13
Natural Science Reading 1.00 .60 -,23
Word Usace 1.00 -,01
Ssex (1 = male, 2 = female) 1,00

correlations with Sex Remgved

E M S N W
English Usage 1,00 .60 .65 .61 .67
Mathematics Dsage 1.00 ,59 .63 .57
Social Studies Reading 1.00 .66 .77
Natural Science Reading 1.00 .61
Word Usage 1.00
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Table 15

MZ Cross-twin Correlations on NMSQT

(Matrix 1)
Rav Correlations
B M S N L Sex
English Usage 76 .49 ,59 .34 ,60 .13
Mathematics Usage .75 .57 .61 .51 -.28
Social Studies Reading 77 .62 .71 -,09
Natural Science Reading 69 ,52 -,21
Word Usage +86 .01
Sex (1 = male, 2 = female) 1.00

Correlations with Sex Removed

E M S N W
English Usage «76 .35 .61 .59 .60
Mathematics Usage «+73 .57 .59 .53
Social Studies Reading 77 .62 .71
Natural Science Reading .68 .53
Word Usage « 86
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Table 16

DZ Cross-twin Correlations on NMSQT

(Matrix 2)

Ray Correlations

E M S
English Usage «55 .33 .40
Mathematics Usage .48 .39
Social Studies Reading 54

Natural Science Reading
Word Usage

Sex (1 = male, 2 = female)

N
«39
42
«51

355

correlations with Sex Removed

E M S

English Usage 55 .36 .41
Mathematics Usage 42 .36
Social Studies Reading 52

Natural Science Reading

Word Usage

N
«41
« 37
.49

52

W
« 46
« 38
«53
«47

«64

Sex
«04

bt} 31
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Table 17
H, WE, and BE Matrices Calculated from

Crosa-twin Correlationa

Bereditary Matrix (Matrix 4)

E M ) N L

English Uasage .40 .38 +40 « 36 « 26
Mathematics Usage «62 42 «44 32
Social Studies Reading .50 .26 « 38
Natural Science Reading 32 .14
Word Usage «44
ithi | . X | |

E M S N W

English Usage « 24 + 05 .04 .02 « 07
Mathematicas Usage .27 .02 .04 .04
Social Studies Reading 23 .04 .06
Natural Science Reading 32 .08
Word Usage «14

. Envi : |

E M S M w

English Usage « 36 17 21 «23 «34
Mathematics Usage o1l1 13 .15 .21
Social Studies Reading 27 « 36 33
Natural Science Reading . 36 .39
word Usage 42
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divided by the corresponding element in the criterion matrix.
The correlations transformed to percents of covariation
are shwon in Table 18,

These three matrices must be interpreted cautiously,
since no adjustment has been made for violations of the
assumptions inherent in the twin method. In the univariate
case, it was shown that the existence of positive assorta-
tive mating for one trait affects the relative proportion
of between to within family hereditary variance. However,
there is no information about the effect of this bias on the
proportion of covariation between two traits. Likewize,
the effect of differential within family environments by
zZygosity on the covariation between two traits is also
unknown. Lack of information about these possible sources
of bias prevent precise estimates of the percent of covari-
ation between two traits due to common hereditary or environ-
mental factors,

A comparison of the matrices shown in Table 18 indicates
that the primary source of covariation among the NMSQT
Scales is common hereditary mechanisms. Between family
environmental sources common to the get of NMSQT scales
accounts for most of the remaining covariation among the
Scores, and common within family environmental sources
explain the smallest percentage of covariation. One noticable
exception to this pattern is the partition of the covaria-

tion between Natural Science and Word Usage, which appears
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Table 18
H, WE, and BE Matrices Transformed to

Percents of Covariance

Hereditary Matrix

E M S N W
English Usage .40 .63 «62 +59 .39
Mathematics Usage 62 71 .70 «56
Social Studies Reading «50 +40 «49
Natural Science Reading 32 «23
Word Usage +44

within Family Environmental Matrix

E M S N W
English Usage .24 .08 . 06 .03 o11
Mathematics Usage « 27 .03 .06 « 07
Social Studies Reading «23 « 06 .08
Natural Science Reading «32 13
Word Usage 14

Betveen Family Environmental Matrix

E M S N W
English Usage .36 .28 «32 «38 «51
Mathematics Usage 11 2% .24 «37
Social Studies Reading «27 «55 .43
Natural Science Reading « 36 .64
Word Usage 42
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to be due primarily to common between family environmental
Sources. This may be due in part to the low heritability

of the Natural Science Reading scale. Also, the DZ cross-
tvin correlation between these tvo scales is large compared
to the other off diagonal eiements in Table 16, while the

MZ cross-twin correlation is one of the highest in Table 15,
Since the hereditary matrix is obtained by subtracting the

DZ cross-twin correlation matrix from the MZ cross-twin
matrix, the value in the H matrix representing the proportion
of covariation between Natural Science Reading and wWword

Usage is quite small, The standard error of these tvo corre-
lationa, howewver, is about «025, and the lov H value observed
may be due to sampling fluctuations of the MZ and DZ cross-
tvin correlations. Indeed, increasing the Mz correlation

by one standard error and decreasing the DZ correlation by
the same amount yields an H estimate of 39%, which is low

but more comparable to the other values in the transformed

H matrix.

While the partition of the correlation bct;;en two
traits is informative, the comparison of the pattern of
correlations in the H, WE, and BE matrices to the pattern
in the criterion NMSQT matrix provides even more useful

information.
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A comparison of the factor structures of the criterion
correlation matrix to that of the H, WE and BE matrices
will allow for classification of the original factors as
hereditary or enviromnmental in origin. The structure of
the criterion correlation matrix with sex removed was ob-
tained from a principal components factor analysis with
communalities estimated as unity. As was expected, a strong
general factor emerged, which accounted for 70.9% of the
variance in the original matrix. A second factor, accounting
for an additional 10% was also retained. Unfortunately,
the small number of scales and the weak factor structure of
the NMSQT makes this variable set a poor one for testing
the power of the multivariate twin method. A larger set
of ability measures with a variety of group factors would
be more appropriate for this kind of analysis. However,
the two factor structure of the NMSQT can be plotted in
two dimensional space and allows for a simple graphic com-
parison of the factors of this matrix to those extracted
from the three components matrices.

The H, WE and BE matrices with the sex effect removed
were also factored by the principal components method,
Since the diagonal elements in each of these matrices can
be directly interpreted as variance components, the diagonal
elements were used as the comnunality estimates. Two
factors were retained from the analysis of the hereditary

matrix, the first accounting for 80X of the variance, the
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second accounting for an additional 14,.,3%. The first unro-
tated factor extracted from the within family environmental
matrix was not as large as the first from the hereditary

or criterion matrix; it accounted for only 36.3% of the
variance in the WE matrix. A second and third factor vere
also retained, accounting respectively for 22.4% and 19.,7%

of the variance. The first two unrotated factors obtained
from the between famjily environmental matrix summed to 101.5%
of the variance, but it wvas decided to retain both of these
factors. The first factor accounted for 90.4% of the var-
iance in the BE matrix; the second accounted for an additional
11.1%.,

The factor structure of each of the component matrices
wag compared to the factor structure of the criterion NMSQT
matrix by plotting the location of each scale in the two
dimensional factor space defined by the first two unrotated
factors., Such a graphic comparison required that each vector
be normalized to unit length. The vectors of the criterion
matrix as well as those of the H, WE and BE matrices were
normalized by the following procedure. For the criterion,

H, and BE matrices, the set of aquared loadings of each
variable on the first two unrotated factors were suwsed to
obtain the communality, For the WE matrix, the squared
loadings on the first three unrotated factors were summed.

Each squared loading was then divided by its communality,
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The normalized loadings were restored by taking the square
root of each resulting gquotient. The factor structure of
the criterion matrix could then be compared to that of sach
component matrix by plotting the location of each scale in
the twvo dimensional factor space.

The original axes were rotated 50 clockwize to ob-
tain a maximum separation of the two factors within the
criterion matrix, The first factor is identified by the high
loadings of Word Usage and Social Studies Reading, though
the other three scales loaded positively on this factor.
The second factor is characterized by the high loadings of
Mathematics Usage and Natural Science Reading, though again
all scales had positive loadings on the second rotated
factor. The English Usage scale was split between the two
factors, and had an equally large loading on both rotated
factors. While the separation of scales is not great, it
appears that the first rotated factor is primarily a verbal
one; the second is a math-science factor. The correlations
of each scale from the three criterion matrices with the
rotated factors were read with reference to the rotated
axes. Tables 19, 20, 21, and 22 1ist the loadings of each
variable on the unrotated and rotated factors for the cri-
terion, H, WE and BE matrices.

Figure 2 provides a graphic comparison of the factor
structures of the criterion and hereditary matrix. As

vas the case for the criterion matrix, the first factor of

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



...81-

Table 19

Loadings of the 5 NMSQT Scales from the

Criterion Matrix on Unrotated and Rotated Factors

A
D SIS O
English Usage .84 -,07
Mathematics Usage «80 «50
Social Studies .88 ~.,26
Natural Science .83 . 24
Word Usage 86 -,35

B
i G W
.99 -.10
.85 .53
.95 -.30
.96 .28
.93 =.37

D G ¢
71 72
12 «99
« 85 57
.42 «92
.90 52

A Loadings on unrotated factors

B Normalized loadings on unrotated factors

C Loadings on rotated factors
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Table 20

Loadings of the 5 NMSQT Scales from the

Hereditary Matrix on Unrotated and Rotated Factors

A
i S ¢ S
English Usage «60 -,07
Mathematics Usage .73 =.19
Social Studies «65 . 20
Natural Science «51 =-.29
Word Usage «51 «40

I* 11°*
.98 17
+« 96 ' 26
«95 -,30
« 87 «49
«79 -,62

i S ¢ .
.50 .88
.50 .85
.88 .57
.18 .98
.99 .22

A Loadings on unrotated factors

B Normalized loadings on unrotated factors

C Loadings on rotated factors

* Factor reflected
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Table 21
Loadings of the 5 NMSQT Scales from the
Within Family Environmental Matrix on

Unrotated and Rotated Factors

A B C
411 111 * II IIr 1 II
English Usage -«27 .26 -,14 .66 ,66 -.35 .71 .30
Mathematics Usage -,28 ,22 .36 .56 .44 ,71 -.20 .89
Social 53tnudies -+25 L,06 -.28 .66 .00 -,75 1,00 .05
Natural Science -+39 -,38 ,07 .71 -.69 .17 .35 .78
Word Usage -.26 ,L,00 -,07 .94 .00 -,35 .88 ,s2

A Loadings on unrotated factors
B Normalized loadings on unrotated factors
C Loadings on rotated factors

* Factor reflected
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Table 22

Loadings of the 5 NMSQT Scales from the

Between Family Environmental Matrix on

Unrotated and Rotated Factors

A
i SRS ¢
English Usage «30 =,30
Mathematics Usage «3F =-.10
Social Studies «52 .16
Natural Science .59 .21
Word Usage «65 -.04

i S ¢ S
74 -,26
91 =-.09
<90 «10
.90 .10
1.00 « 00

i S ¢ S
.70 .44
.65 .68
.50 .88
.50 .88
.63 .80

A Loadings on unrotated factors

B Normalized Loadings on unrotated factors

C Loadings on rotated factors
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Figure 2

A Comparison of the Factor Pattern of

the Criterion NMSQT Matrix and the Hereditary Matrix

Calculated from Cross-twin Correlations
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the H matrix has high loadings on Word Usage and Social
Studies Reading. A rank-order correlation between the two
sets of loadings is .83, The second rotated factor from
the H matrix had high loadings on Mathematics Usage, Natural
Science Reading and English Usage, and correlated .70 with
the second factor of the criterion matrix. The similarity
in structure of these two matrices indicatees that both
factors in the criterion matrix have hereditary components,
A comparison of the criterion and within family en-
vironmental matrix is shown in Figure 3. Three original
factors were retained from the WE matrix, and the first
and third are compared to the two criterion factors. The
location of the variables from the WE matrix are closer to
the origin since three factors were used to compute the nor-
malized loadings. Again, a fairly close correspondence is
apparent, though the English Usage scale loads higher on
the verbal factor in the WE matrix. The correlation be-
tween the loadings on Factor I of the criterion matrix with
Factor I on the WE matrix is .90, indicating very close
agreement. A correlation of .70 was obtained between the
second criterion factor and the third WE factor. This
similarity indicates that the verbal and math-science
factors in the original matrix also exist in the WE matrix
The criterion and BE matrices are compared graphically

in Figure 4, The variables in the BE matrix are clustered
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Figure 3
A Comparison of the Factor Pattern of
the Criterion NMSQT Matrix and the Within Family
Environmental Matrix Calculated from

Cross-twin Correlations

I
~
A}
A
N
Y
\ .
Py
\
. S
\ -
L4
\ Ve
rd
\ Fd
\ ”
N 7’
\ ’
S s
\ 4 N
Ve i;
N ’
A Y //
N\ s
\ 7

rd

\ I

P L

Pl N
\
.7 \ 3
- Ay
- N
-
’ N
s N\
4 \
”
P4 A @
’
\
7 \
rd ’ *
’ \
Pl N

Simple letters represent criterion matrix

lLetters in a diamond represent the within family environ-
mental matrix

English Usage
Mathematics Uaage
Social Studies Reading
Natural Science Reading
Word Usage

RZUWLIXM
L BB

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



-88-
Figure 4

A Comparison of the Factor Pattern of
the Criterion NMSQT Matrix and the Between Family
Environmental Matrix Calculated from

Cross~twin Correlations
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quite close together in the two factor space, indicating
that only one general factor exists in this matrix. A
comparison of the loadings of the criterion and BE variables
on the twvo rotated factors therefore showed little agree-
ment, yielding correlations of -.17 and .03. This indicates
that verbal and math-science factors do not exist in the

BE matrix,

Alternative hereditary and within family environmental
matrices can be calculated from correlations among twin
differences. Existence of a similar factor structure in
these alternative matrices would cross validate the results
of the previous analyses, The alternative within family
environmental matrix is obtained from correlating twin
set differences on the NMSQT. Correlations of MZ twin
differences with sex were all less than .0B, so that partail-
ing out the sex effect did not alter the correlations cal-
culated to two decimal vlaces. Matrix 7, the alternative
AE matrix, i1s presented in Table 23,

Table 23 also shows the correlations among DZ twin
differences, Matrix 8., Again, the correlation of the differ-
ence scores with sex were very small, and partailing out the
sex effect yielded no change in the correlations calculated
to two decimal places. An alternative hereditary matrix
was obtained from taking twice the difference between Matrix

7 and Matrix 8, and this matrix is also shown in Table 23.
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Table 23
Alternative Matrices Calculated from Twin

Difference Correlations

Correlations Among MZ Twin Differences
Alternative WE Matrix (Matrix 7)

E M S N W
English Usage 1.00 «17 19 « 07 «32
Mathematics Usage 1.00 19 .16 .18
Social Studies Reading 1.00 12 « 30
Natural Science Reading 1.00 .19
Wword Usage 1.00

Correlationa Among DZ Twin Differences

(Matrix 8)

E M S N W
English Usage 1.00 42 + 46 «41 47
Mathematics Usage 1.00 « 37 «46 41
Social Studies Reading 1.00 .38 «59
Natural Science Reading 1.00 44
Word Usage 1.00

Alternative Hereditary Matrix
(Matrix 10)

E M S N W
Engliah Usage .00 «50 + 54 .68 « 30
Mathematics Usage .00 . 36 «60 «66
Social Studies Reading .00 52 .58
Natural Science Reading . 00 «50
Word Usage .00
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The alternative H and WE matrices were then factored by the
principal components method, The values in the diagonal
of the WE matrix were all unity, but these were judged
to be inappropriate for communality estimates. Communalities
wvere therefore estimated as the highest correlation of the
variable with any other variable. Likewize, the diagonal
elements in the alternative H matrix could not be used as
communality estimates, and the highest correlation of each
variable with any other variable was subetituted,.

The first unrotated factor extracted from the alterna-
tive WE matrix accounted for 80,5% of the common variance
in the matrix, A second factor was also retained which
accounted for an additional 14.1% of the variance. From the
alternative H matrix, two factors were retained, the first
accounting for 85.1% of the variance, the second explaining
an additional 12.1%. So that a graphic comparison could
be made, the loadings of each variable on the first two
factors of the aliternative H and alternative WE matrix were
normalized. The location of each variable was then plotted
in the twvo dimensional space defined by the first two un-
rotated factors. The location of the variables with regard
to the previously described rotated axes was also read,
Table 24 liste the loadings on the unrotated and rotated
factors from the alternative H matrix, and Tabie 25 1ists
the loadings of the variables on the factors from the alter-

native WE matrix.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



-92a-

Table 24
Loadings of the 5 NMSQT Scales from the
Alternative Hereditary Matrix on

Unrotated and Rotated Factors

A B C
-4 11 _X1* 11+ _I___ Il
English Usage -«75 .33 .92 .40 «30 .98

Mathematics U.age -.69 «10 «99 «14 «52 .87

SOCial Studies -, 71 -!23 « 95 -+ 30 « 85 057
Natural Science -.82 .15 «98 17 .49 .88
Word Usage -.66 -042 084 ‘.54 997 .32

A loadings on unrotated factors
B Normalized loadings on unrotated factors
C Loadings on rotated factors

* Factor reflected
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Table 25
Loadings of the 5 NMSQT Scales from the
Alternative Within Family Environmental Matrix on

Unrotated and Rotated Factors

A B C
4 I I _II* I __1I
English Usage -.49 e 27 +87 -,50 95 « 37
Mathematics Usage -.38 -,14 .94 ¢35 « 35 +96
Social Studies -«49 =-,04 1.00 «00 .63 .80
Natural Science -+30 -,30 71 «71 =-.11 1.00
Word Usage -.58 .05 1,00 « 00 .63 .80

Loadings on unrotated factors

Normalized loadings on unrotated factors

O w >

Loadings on rotated factors

* Factor reflected
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A graphic comparison of the structure of the H matrix
calculated from cross—-tvin correlations and the alternative
H matrix calculated from twin difference correlations is
presented in Figure 5., The locations of the variables
obtained from the two methods are quite similar. A rank-
order correlation of the loadings on the first rotated fac-
tor from sach method was .73. The correlation between the
two sets of loadings on the second rotated factor was .9%90.
Clearly the two alternative methods of calculating a matrix
representing common hereditary components yield matrices
with very similar structures.

The correspondence between the two methods of calcu-
lating the WE matrix is not so striking, as can be seen in
Figure 6. Again, the locations of the variables obtained
from the WE matrix calculated from cross-twin correlations
are all closer to the origin because three factors were used
in the normalization calculations. The correlation between
the two sets of loadings on the first rotated factor wvas
only .63. The correlation of the two sets of loadings on
the second factor was .73. The slightly lower degree of
correspondence between the two sets of loadings may be due
in part to the sampling fluctuation of the M2 difference
correlations, which ranges from .03 to .04.

From this series of factor structure comparisonge, it
can be concluded that the verbal and math-science factors

found in the criterion correlation matrix have both heredi-
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Figure 5
A Comparison of the Factor Pattern of the Hereditary
Matrix Calculated from Cross-twin Correlations
and the Hereditary Matrix Calculated from

Twin Difference Correlations
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Figure 6
A Comparison of the Factor Pattern of the Within
Family Environmental Matrix Calculated from
Cross-twin Correlations and the Within Family
Environmental Matrix Calculated

from Twin Difference Correlations
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lLetters in a diamond represent the within family environ-
mental matrix calculated from cross-twin correlations

Letters in a hexagon represent the within family environ-
mental matrix calculated from twin difference correlations.
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tary and within family environmental origins, but the two
factor structure is not related to any opposing dimensions

in betwveen family environment, which reflect only one genreal
factor. In no case vwere the verbal and math-science factors
clearly separated in two-factor space. However, these
results indicate that the verbal and math-science factors

may be under somevhat different genetic controls. Like-
wize, it appears that within family environmental effects
also fall into two fairly distinct categories. The factor
structures of the H and WE matrices obtained from the corre-
lations among twin differences are very similar to those
obtained from matrices derived from cross-twin correlations.
Wwhile the matrices obtained from twin difference correlations
may be somevhat less accurate, the similarity of factor
structure further validates the results of the initial

analyses,
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CHAPTER 6

Conclusions and Implications for Education

Within the last 100 years, many investigators have
studied twin populations for the purpose of resolving nature-
nurture issues. Several of these investigators have pro-
posed ways of manipulating twin data to make meaningful
statements about the relative proportions of hereditary and
environmental influences on trait variance. This paper
has presented a new method, based on the insights of these
previous investigators, for manipulating twin correlations
and drawing conclusions about sources of individual differ-
ences in measures of achievement and personality. Some of
the assumptions upon which the twin method is based have
been tested, and the results used to increase the precision
of estimates of hareditary and environmental variance com=~
ponents. Given this information alone, however, point es-
timates of these components cannot yet be justified. Further
narrovwing of the estimated ranges for these variance compon-
ents will require several pieces of additional information.
More research needs to be done to establish the precise
degree of assortative mating in the population for each
characteristic under investigation., Likewize, careful direct
observation of subtle differences in the environments of
identical and fraternal twins is needed. Knowledge about

test reliability for the specifiic tw«in sample would also
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reduce the uncertainty about the values of heritability and
the within and between family environmental components.

The multivariate technique provposed in this paper
provides a method by which patterns of correlations among
measures can be further exvlored. While ranking of traits
within the same general domain according to their heritability
is of some interest, definition of the specific dimensions
of heredity and environment common to the set of measures
contributes much to our understanding of individual differ-
ences. A larger set of reliable tests administered to a sub-
stantial twin sample would provide more adequate data for
analysis by this method. Only the ability domain has been
explored by multivariate twin methods, and other domains
of individual differences need to be investigated by this
technique.

Implications for Education

The implications of heritability studies for education
and social policy have been widely misunderstood, and this
indeed may explain why Jensen‘'s paper "How Much Can We Boost
IQ and Scholastic Achievement?" has caused so much continu-
ing consternation.

Specifically, a heritability estimate can be interpreted
as the proportion of trait variance in the population which
cannot be reduced given present environmental conditions.

The value of 1 - h? indicates the amount population

variance could be reduced if environment were held constant.
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This value also indicates the proportion of population var-
iance wvhich is presently influenced by educational,social-
psychological or other environmental manipulations including
prenatal and nutritional factors.

A heritability estimate only reflects the present bal-
ance between hereditary and environmental influences, and
it will change if this balance changes. The relatively high
heritability of the NMSQT scales, for instance, indicates that
biological inheritance plays a major role in determining
individual differences on these measures. Jensen noted,
"This is not to say, however, that as yet undiscovered bio-
logical, chemical, or psychological forms of intervention in
the genetic or developmental process could not diminish the
relative importance of heredity as a determinant of intellect-
uwal differences.” (Jensen, 1967, p.153). It should also be
noted that if some method could be derived by which all in-
dividuals could be given the same "good"” (or bad) environ-
ment, heritability would approach 1.00, since all obServed
individual differences could only be due to heredity,

Cooley and Lohnes (1968) feel that educators ought to
be aware of results of heritability studies "to temper our
enthusiasm for programs that try to shape human personality.
It is easy for us to overestimate the potency of our edu-
cational arrangements." (Cooley and Lohnes, 1968, p.345).
Educators should realize that the task of education cannot

be to reduce individual differences on highly heritable

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



=101=-

traits. Successful educational interventions may aim at
increasing the average intellectual performance of school
children, but the existance of genetic variation will re-
sult in substantial variation about the population mean.
Jensen aptly sums up the positive implications of
heritability studies for educational and social policy.
»We (should) take individual differences more seriously
than regarding them as superficial, easily changed mani-
festations of environmental differences... We (should)
look more critically and carefully at environmental varia-
bles that contribute most to differences in mental develop-
ment, as I suggested that prenatal and nutritional factors
had not been given due consideration. Also, we (should)
expeﬁd more research effort on exploring and mapping a
wider range of abilities than those measured by IQ tests,
on discovering the particular learning strengths of each
child, and on devising methods that will more fully utilize
these strengths to help all children to benefit more from

their schooling." (Jensen, 1969b, p.479).
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APPENDIX 1

Zygosity Questionnaire
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APPENDIX 11I

Twin Questionnaire
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CA (1-6)
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Whit will be your future career or 1life work? {Be ay specific as poisible.)

{16-1%)
6. What alternative career plan: are you considering? (10 -17)
7. What is5 the highest level f educatinn y: . expect te complete? (Cirele < ne,)
High schocd diploma. o o o o o 0 0 0 o 0 L e e e (18)
Non-e llege troinine course (busines. sob. 1, nuroe . fraicing, ete, ). o
College, but lecr than a bachelar's degree 3
Bachelor's degree r equivalent. . . . . . . . . . . . . . . . . . . ... . L
One »r tw~ year. f graduate or prefessi -nal study (M,A,, M.B.A., etc.}e -+« ¢
Doetor of Philis phy (PhoDo) o . 0 0 0 0 0 L L L L s s e e s e e s L
Docter »f Medicine (M.D.). o . . . . . L L L.
Doct r f Dental Surgery (D.D.S.). . . . . . . . . . . . . . . ... ... . 8
Bachelor f Lawe (L.L.B.). . . . . . . . . . . . . LT
Bachel r of Divirdty (B.D.). . . . . . . . . . . . . . . ... ... ... 0
Other (Circle and specify.) x
8. Which hand 4 v.u fav.r? (Circle ne.)
T onvoe adwiyr teor, ripht roode S0 0 0 L L 0 L L L s (14}
I thas red my left nand ar s o ~nicd, tub am 10w rient o
Ioam oot randed and tried, un o0 ctaily, o+ Wit
Tooam teft rnrcded and tave oot aer oLy tried oo T

I 'am ambidestr o, L, .
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9. What is your academic rank in your high et v 1 .« qaae
(0001 is the highest rank, 0002 the next higne 1. ete, )

I ranked number in a o lo . Iy

How accurste {s your report f high scho 1 rank’ {Circle L)

It is correct us reported tome bty the ob L. oL oL oL L L.

It is an estimate calculated from oroiade AVEOTMTe, Ter et oLl rank  or sonc
other measure of performance . . . . . . . . . . . . . . . .. el e

It is 2 wuer: based 'n my general impre. i o, . . . .

I have no idea = my high sch il rank fn i roeve Lopt *o.

‘.

ftem tinnk, . . .

Is your rank in class as reported above o f5ir indicati o 7 .roatility? (Cirele o

Tt grocoiy under-roprecent o ab il RSP

It clightly under-represent  my ability.

It is a fair reprecentati oo my ability. . . .
It slightly sver-represent. my ability . . . . . . .
It grussly - ver-represents my bility. . . . . . . .

10, Which of the fyllowing best describe the community whieh you think of 55 your home
town during high school days? (Circle one.)

Farm or open country. . . . . . . . . . . . . ..
Suburbt in a metropolitur, area of --
more than [ milli o population. . .
500,000 to o milltonm., .. . oL ...
00,000 toe L99,999. . 0 L L L L L.
lecs than 100,000 . . . . . . . . .,
Centrn] city in : metr politan ares Slty -
mere than . milli .o population. | .
CO0, 000 tr milliome o 0 o o, ..
DG,00C L wrre el L L L L L,
LOL000 . 39, g, L L L L,
1O, 000 v LI 999, L L L L
B A1 U I .

1l. How auch a4 oo oam ket (Cireoo wi. that apply. )
hiave never omoked. o0 L L 0 0 0L L L L L.,
uncd L R bt ot prers oL L L L L L, e

Lo B I

Foomoke from o ¢ L v Clgarette o odav. oo . . . .
I “mke frm - A cigarettes o gy L L L L.

—

smoke L0 romorce clgarette. o dus. Lo . . . ...

Tmoke Trom Lo s oedgars s o da, . L L L L L L L L.
™M ke from Lo+ 7 cigars o oday .. . L L .
ke T oor more cdears o day oo L L L L.

[ -

moke from Dow - pipeful s ot Lo on day. . .
moke from ot 6 pipetuis 0 toby e + Ay,

v

smeke T or more pipefuls f 0 b voday. oL,

e

cme ke cnly el il v pdder speciag cireamotancs

Livw It you omoke A d0 . inhnle the cmLke int B U N SV (rire rael)

Pt cmewe s o000 L 0L L,
rerely oroneyer eccie oL,

AAURR B BT brocooee o0 0, L

— e

F O O Y S

—is =
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15. In an average week during the past school year, how much time did » u sSpend in oroch
the f,llowing activities? Indicate time when you were att.-ndines  nool--d n t {n. .1
vaent ion time. TFill in the boxes with twe digits indicwting the wverupge number 0
spent lo each activity during & typicel seven-day pericd. Indicate time t tre renp
hour. Do not write in fractional hours. (-

FOR EXAMPLE:

B Ao

If you spend about 8 hours a night sleeping, v u .ievj
7 x 8 hours a week, which y u w ild indicate: . . . ., . . . . 5 6
No. ur Hrs. oot Hro.

Studying four school assignments . . .

Daydreamitng. - - . . .« « + -

Perz nal cure (toening.,
fixing hair, puttitg n
makb-up, etol) oL . .

Attending class . . . o . . o L.,

Reading tr pleasure. . . . . . . . .

Attending citub r oraarniza-
tional activitic: (meeting:
pledge-duties, wte.) o oo .

Tuiking informally with thero, . . .

Paurticipatling in musical,
dramatic r artivtic
aettvities oo

Woatehins TV o o o & 4 o 0 o o 00

Woerking o ther prooiects
r hobties ot directly
related © «~ urse W rk
.r‘-.f"‘t........

Attending m vies wnd plavs, .

Wat-ning sportoe evento. o . oL . . . .

Fooling ar und, ws.ting time

Sleeping. v« v o o v o 0 e w0

: {
. . . . Pluying w»itme. {(7art
Working {or a Salary, bourly whaee ying )

. . chens, eloe,
Oor commiscion .. . ..

Participatin. ‘6 Jp rte
Gnet proactice e Donoe L,

Wourking n oyoouar cwn private
bucine s wnterprice o o o0 o Lo L

(circie gu)

White. v 0w i e e e e e e e e e e e e e e e (v )
Oriental . . . . . .+« + < « « 4+ h e e e e e
Other (C ircie nnd “pecify.) 4

b, what ir pour racin. baok,er ounit

In which reiigi 1. were v . rearea? {(Circle ne.)

Protestant (Circle ang cpeci©y.) 1 (70
Roman Cath:.lic . . . . .+ « .+ . « « o o o . . 4.
Jewish . . . . . . . .

Other {Circie =nd specify.) L
None . . . . . . o L oL . e e e e e e e e e e e s

What is y-.ur present religin.s preference? (Circle one.)

Protestant (Circle and specity.) ‘ (7)
Roman Catholic o o o v v v v v o o o o 0 0 e e e e
Jewish « v v e e e e e e e e e e e e
Other (Circle and specity.) g

NOTE . v v e e e e e e e e e e e e e e e e
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15. Below is & list of things that students s metimes d- Indicate «hich uf these
you have done during the past year (since this time last yesr.)
in an activity regularly with a frequency uppr.priaste £ r the nctivity,
number under "Frequently."

not frequently, circle the number under "Occasiinally."

the activity during the past year, circle the number under "N ot at all."
for each item.) 3
e B
Er\\’\.x\u )

(7-62) i

Played checkers . . . . . . . ., . .1 2 3} Played 4 practical Jjoke 1. someone

Played chess. . . . . . . . . . . . .1 = 3 Poayet g [t.

raley

Went horeebuck riding . . . . . . . . 1 2 3} Run sraw (s, b

Went ice skating. . . . . . . . . . .1 ¢z 3 Wernt witer skiing

Went rojler skating . . . . . . . . .1 2 3 wWent skiing.

restaurant Purti-.pated in crew

Pi~ked-up u dute in a var,
. 4 pairs, f urs, ewce.).

or similar place.

,d
N

Made minor repairs ar un: <he howse . 1 0 3 Stayed up u21 night.

Attended

Tock e ugh syrup.
urse )

v oputy s tecturs (not for

Cared for tropical fish or goiifish o1 O 4
Droank «<ie

Cared for other pet animsls . . . . . 1 . <
Gaveoa o put i recita (v L,
Proy - (n. v inelouding yorrace taf e Mot nl, et )
m«‘u‘;;v).‘........,‘.....('f,
Guwe s proparet aln HINS SRR EY
Sui: grace tel re mes.s oo 0 . . L. [E S

Diveinsed row o make money Jith Licrened Lo the radi

frierds . . . o o . o L. L L Loy
Perfome ! magi- r ~yri Uricke

Listened to mouern (propreccive) daee ., g
Mt wieesracks {n Ll

Liste ;v % ¢ Neew Orieg! (Djxi“lh!n!)

jazz. 4 Piayed a pian. .r
Lhers Wwere sirging.
Listenet ¢ 0k mucie. - . . . . . N 3 )
[/t money t o O
Rode ooomor rey-ls |

B oughs + ¥ 1k moin res oy
Wen boa opnrty o0 L 0 L L L L L L L e 3

Drank ~tiinry. vdn 0 treer hingd
Gambiief woth ~araco. o . . . 1 ¢

Mo ate e iy urt
Gambiiod «ith Ai- . . N

H i u“'l’ r . ‘,mi |
Discucnea om0l L er. itk
friema o 0 00 0 0000 L 4 W.rked noa scrnp book
Drrove v 0y yep L M_PLH. P e / Krodvre- g,
S i D N T . Maso e b0 thltg .
We-r tleep in class. . . . 0 L L L1 o 3 Wer s ocdal (ballr m) e . ng
Shis o 0L L0 L L. Lirvvt o 50y or o
B rr wvtmoney., o o o0 4 P 1. nt oy ur v oo

Used "Marn-Tarn,” "Tan-O-Rama," ".T."

orosimicar produsts .o L L 0 L L L L L, CiMlar Fame L ln ciLl .
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Piaye: Tiv-Tac-T », Hugmar's N. o,

distanee

cvents (sculls,

‘1

fnstrmi-

aromo

1 lqu

r surf ocard riding

-

-

things
If yuu have engaged
clrcle the
If you have engaged in an activity one or more times,
If y u have not engaged in
(Ctrele

DLt

¢«

cther {nstrument «hile

(1-%)

NS

o3
‘ 3
' 3
«

]

]

‘

s

s

¢

. ]
s

« )
P

‘ o
“
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B
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(7-63)
Studied with anuther pers.n

T ok dancing lessuns,

Took No-Duz or other stay-awake pllls
Repaired or worked

»n a car

Changed clothes during the day
(exclude gym .r athletics).

Baby sat.

Performed pledge duties
Took & sleeping pill.
Sang in a church cholir.
Sang in & schowl chdr.

Sang in n smsall ensemble (trio,
quartet, etc.).

Took golf lessons

Bought a popular or jazz record
To.k o rseback riiing lessuns
Cuukes v ~ mplete mes!l.
Cleanera and dusted yoor r oom.
Daydreamed in cluacs

W.reed backstme noa play.

Did volunt:ry v rk t':r + h spital cor
service crganization (Red Cross,
Heart Fund, etc.) . .

Arranged s date fr o friend.
Attended stnletic events.
W rked

n a4 number painting

M . bets . ther event

(:. - ~urds

togame T
‘r ouier)
Piayed mharades
Attonde: - burleoque cho«
Went t. & party with o aste

Went v oan r Jeok-end

party

wwernight

Cj
&
Q&iz“'i:"
4 5 6
4 5 6
4 5 6
o5 o6
Loy 6
W 5 K
L5 6
L 5 6
L 5 6
L 5 6
L 5 6
L 5 6
L 5 6
4 5 6
u 5 6
4 5 6
L 5 6
L5 6
L 5 6
L 5 6
4 5 6
“w 5 b
Loy ok
[ )
“ 5 6
4 5 6
“ 5 6
x

-114-

R
.

AP
.

Went squuare dancing.
Carea1 f r a p tled plant

Argued Wit a ~eacher {5 olass

Bought 1 paper-back book

B-ught » classical or semi-classical
record

Chewed gum

Bit your fingernails

Rude in a sports car
Went sightseeing
Practiced on a musicnal instrument.

Toock a nap or rest during the day.
Talked in a language uther than English.
Conducted & ch.ir, band or orchestra
Took voice less ns

Crocheted.

Picked-up a hitch-hiker.

Tutored s.meovne f..r mney.

f.r free

Tutored some..ne

Wrote articles f.r a schocl paper, year-
book or similar publicati n. e

Went *. a night club with a fluor show

Tk ph tographs

Built .r flew a modi-l airplane

T k Metrecal or similar iletary formulsa
Purticipated in a st.dent demonstration
(strike, water-fight, o'},

ALt etnded

Lonestr o nee

Attended i £ ormal

IRyt

Read muagnzlnes nt o neewootand withe ot

buylng any

W .rked fnr a club or urganization.
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o Q°
L6
S6
500
5 b6
5 1
5 £
[
5 6
Y 6
Y 6
5 6
H o6
5 6
5 6
v o6
o6
b o6
o6
5 6
5 A
5 6
5 6
o
ot
G,
oo
Coe
5 F
X
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Q
Played football (touch ur tacele) . . 7 8

Bowled. . . . . . . o . . . 0007 Prove fcdp ey 0 ey re
Went to the movies, foo N S I onal price rign:

wrestoine maten o0 0 00 L L
Developed pictures (durkr om « rk). 7 3

Flra RSO R S ST 7
Attended a professi nul stage 0y, ' ‘

AT H M 4 [N 7
S licited advertising for = scn ol
paper, yearb .k r simiiar pubii- Vielter oomaem o L L L
cati n. .. .. . . . 0 ... .. 7 = ‘

P:v’:_‘/»"l ! [N | ST
Wwent swimming . . . . . . . . . . . 1 =~ 4

Went oo samping trog e |
Purticipated ir fieid even's (sho t
put, jJnvelin, hign jump, ete.). . . . 7 A R S P T L T O S T
Saw =« f redigr omovis o Wert hounting !
R4 picycle. 0 0 0 0 0 0 L L 7 A 4 Dlecussel relipi @ <ith friends. . . . . . 7
Atterdied o hrse race . . . . . . . ] A 4 T E caxntive. o000
Pluyed tennis o 0 0 0 . . . . T = T Redl 0 ver ‘rirty mintesn at oo time

Lothe telentoae oL L L L L

Twok trangailizivg pil... T = 3

Crelved o tencher Ly Lo Pirst pame .. . L 7

Attended o studert stage play TSy

Purticipated inoa avdding (Lsher, tride: -
Drove < ocar o 00 0 0 L ., maid, etel). oL L L . ]
dent boating. 7OE B oupnt vramps © r & ootump o ilection oL L
Washe ! dishec . . . . . 7 W, Comomlmee o0 0L
Worked corosswura puzsles. . . . . . 7T A 9 Teirlet oaobatoa, oL L L L
Ate lunch or dirver siocne . . . . . . 7 8 Q9 wWriote letters t. frierndg Your cwn oage. .. f

Watcned TV. . . . . . . . . . .7 8 y Went window ownoppilow oo L L L L L L

Put up decoratiine for a party. . . . 7 B 9 Drurk foowobar o0 0L LT

Attended a ballet perfcrmance T .k aspirdn . . . . . . . . . i

Overslept and missed - class or Painted a picture ( 1§, “alercolor, pastel,

appcintment

Visited & person in a hospital.

Obtained a buok or jrurns:. from the

brary . . ., .
Re Lu The Bibie.

Danced the t~ist.

9]

etc. ).

layed curds (briige, pinochle, ete.). . . T

T id ] kes

Listerned ..
boying

Piayer fron

Yordn oin 0 0 e withegt

LS AT Y O e T
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(7-57)
Ate Chinese food.
Swore in the presence of your parents

Swore in the presence of girls your
own age

Swore in the presence of b.ys your
owr age

Was consulted f«r help or advice by
somecne with s personal problem

Touk santi-acids (Brumc-Seltzer, Roll-
Aids, etc.) .

Lay awake for an hour or mure trying
tr, go to sleep.

Had a nightmare
Went withut breakfast.
Went with . ut lunch.
Lt dinner

Went with

Write o letter U
you have never met

a "pen-pul” whom
in pers n.

Did ar, imitation
an. ther person.

r impers_nation of

Compluined ab.ut service in a
restaurant.

Cribbed u paper ..r had s meoune ghost-
write .ne for y ..

Drznk black ¢ ftee {n> cream r
sugar) . .o

Attended 2 churchr, .r service .f a

re.iyi . ther than your Wh

Placed a lung distance call of over
500 miles

Went on a A ablée dats

Wrote a "love-letoer”

P.rposely ditched =

in*e

Wrote o "Letter-to-tne-Ediv ™.
Hx#d = hangover.

Pinzyed a slct machine

5>ﬁ
CAN
eﬁ?dé:
T
1 2 3
1 2 3
1 2 3
Y23
L 2 3
1 2 3
1 2 3
1 2 3
X 3
1 2 ¢
1 2 3
1 2 3
1 2 3
1 ¢ 3
12 3
1 2 3
H b
1 2 3
1 2 3
1 2 3
1oe
1 2 4
1 72 4
1 s i
x

-3

Ny
a
Let work fur a class pile up until Jjust
befre a test.
Read joetry thet wuas o U reguired reaaing.
Wr_te poetry .noyour cwn initiative.
Discussed sexusl matters with your mother.
Discussed sexual matters with youur father.
Discussed sexual matters with a mnle
friend
Piscussed sexual matters with a female
friend

Borrowed clothing from a friend.
Wore glasses

Used a therm meter t
temperature .

tnke your

Attended a religious revival meeting
Looked something up in an encyclopedls
B ught or s:1d curpnrate stocks.

Buked a cake
mixes)

v ple from scratceh (n

Wore sun glasses after dark.

Awaken~d in the middle of the night and
wags unable tu g back t . sleep

te a steak cnoked rare.
Was "stuod-up" by a date

Rep rted s me xne t. the authurities tfor
sme T rm .f misbehavior

Entered a speech or debate contest
Had yur back rabbea

"Bird-dogged” (st le arn .ther person's
dnte ). . .

Had your

date "bird-dogged” by someone
else ... L. e

Had a drink before breakfast or instead

of breakfast . . . . . . . . . . .
Pr Auced a w.rk .f art (not t.ra
WEOB Y. v e e e e e e e e e e e
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Had a quarrel with your mother. . . . & 5 6 Kissed your mother . . . . . . . . . . . .4 & 6
Had a quarrel with your father, . 4 5 ¢ Kissed y ur father . . . . . | . . . .« 4 & A
Had a quarrel with your brother or Wore formul clothing (evening gown,
Blster. . . . . . . . . . .. . . . .4 5 £ tuxed., iinner jacket, etc.) . . . . . . . 4 ¢
Had a quarrel with a male friend. . . 4 5 Toii - "zirty Joke" to male friends. . . . & 5
Bad & quarrel with 4 female friend. . &4 Told n "dirty } ke” to female friends. . . 4 & £

Visited a friend's hume overnight . . & Hit . r slupped v boy of your own nge . . . & ¢

\r oo

Visited n relstive's home  vernight . o 6 Hit or sinpped a girl of your own age. . . 4 4
Had a friend visit y.our home over- Was hit ur slapped by a buy of your own

night . . . . . . . . . ... ... .4k 5 6 Age. . . . L 4 5 6
Started a conversatior. with Was hit or slapped by a girl of your own

strangers - . . . . . . . . . . . . .4 5 £ Y T S
Went to the movies aleone. . . . . . L § 6 Lert ¢u trdng v o triend. . . . e e . kY 6
Tried o ¢l thes in a st. re with.ut Pisyed Moncpoly, Scrabbtle. or similar

buying anything . . . . . . . . . . .4 5 6 games. . . . . 5 Y f
Pushed a stalled car (- ther than Drew pictures r do.dles in a n.tebook

your own) . . . . . . . . . . . .. 4 5 6 luring class . . . . . . . . . .. .. Say 6
Listened t: classical r semi- Participated in a science contest or

cimssicnl music . . . . . . . . . . .4 5 6 talent search. . . . . , ., . . .. .. . 5
Smokea s cigaretic r cigar betf .re Pluyed Bick . nv ig¢ taking an exauninuat! 1
breakf:cv oo oo 0 0 0 0 0 0 L 0L L5 6 r ther anpleasant duty . . . . . . . a5 f.
Pisyen o pinball machine. . N Y I ) Pinyed in a concert rchestra. . . . . . . & 5 h
Went okin civieg. .« o o o L o L. e 5 6 Lifrtea weignhts o . 0 . . . . . . .. Lo
Attendea o oart exhibtiti . o . 0 L W 55 Pluyea tanle tennds v ping-p oag o . . . . w4 o

ol
0

Played polt (indoer or cutdoor) . . . W rked «n Hi-Fi r radi: equipment . . . . «4 & £

Went skeet or trupsh - ting. . . . . . L 5 Dined vy ~wndle lipnt. . . . . . . L. . L e 4w
e A T e T 4 Purticipated {1 o dennte 1 speech contesi o 5 6
Actenr Bnov Liny .o L . . . . . . & 5 £ Pilayed siccer. . . . . . . . . . . . . .4 5 #
Tried to hypnotize someone. . . . . . 4 R P.oaye: in w muarecntny band. . . . . . L L L a4k
Towws Sawny sechen 1o o 0 L L sy 6 L &* y ur temper . . R
Attern verd Sunmdlny school. o L 0 L L L L W L 6 Went fishing .. . . 0 L L . L L L0 L L a8
Atvena ot churen . L L 0 L L L L L 86 Asked quest. s lnocuwnn . L L L L.t
Criv & 0 o 0 o . L. A Lt chewerteg ot 0 00 L F
Piloyed baokertmll o 0 0 . . 0 0 . .4 5 4, Brecwame fnt xlenred o 00 0 0 0 L0 L Ly
Menaeo o0 Snidrngt o 0 0 L Lk 5 6 Pissyet s Vtatee . . . . . n
Diveurcea wp ren witn tetends 0 0, Cf T et e mes w o d
Bialhe o . o 0 L L D At CHICIY . L . f,
Had & clinz dute. . . . . . . . . . 4 t § Drank oeer . 0 L 0 0 L L L L a ot

X x

-J‘: -
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Rode wn « roller coaster
merry go round,

As a check non acceuracy
no response at aii ti th

Studied with the radi .,
or TV o . . . .. . ..

Had a1 -

ace Yoroy . o0 ..
Paid
Cut v ur «wn htir. oL .
Started o Yalve ramor
Vorted ©or omee nee yooEn
Spenctoanon

% RPN

Smi el o v r o tier

expres. oL r

Gave @ 1ij

Lo owalter, taxi

Grave o iy ownnhr
Feo f T [SEEE S S T A SV

more  Pngredgiernt (r 0 ¢
(QEFY ob SIS B UG | LCF
ratr H r '

ekt osur rmoo I
1r1y [
Ao . H .

., ferri- wheel,

cr similar ride. . . . .

" reccrding mike
is oitem, oL L.

record player

eurry L ' -
[44 HA e e .
ew o rnothirgr ate Lt

dayrdrercminge. L.

anger roUrast

L . ..
Sreen ! .- .
: L] ..

o =

H . [
. e ,
ot - .

M ‘ .
X L, "
e e e e e e e e
L
~ i - , . .

e ot odit rial pare ffon
Made 4 new friend. . . . .

Mryte v our oW teas o L L
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16. People have many different goals in life, some of the more c.mmon of which are listed be.ow.
Indicate the importance which you place on the f.llowing Kinde f uccomplishments. «spirations,
and goals. (Circle one in each row. )

Yery
Essential Importarnt
oD (1-£) (something Tt uchieve Somewhat Of ittle
I must (tut nov Important ron
achieve) essential) tc achiew imp reance
Becoming happy end c.ntent. . . . . . . . . . . N . 4 =y
Being well-coff financialily. . . . - . . 1 “ i
Inventing or devel)ping a useful pr.d;c; r
device. . . P 1 = 3 4
Helping others uho are in difficu}ty o ! . 3 4
Becoming accomplished in one =f the perf mminy
arts (acting, dancing, etc.). . . . . . . . : . 3 -
Developing a meaningful philusophy of life. . . i . 4 4
Becoming an authority on a special quJect ir
my field. . . . . . . e 1 ‘ 3 “
Doing something which -ilA make my purents
proud of me . . . e e e e i < 3 “
Becoming an outstanding ﬂnhlete e 1 . 4 “
Making sacrifices fur the sake ..f the
happiness f thers . . . . . . . . . . RN 1 . 3
Becoming a community leader . . . . R : . 4 i
Becoming influentini in public ffairs. . . . . i J 3 4
Becoming & mature and weli-nitwc el pors . : : ¢ “
Following a formal religious code . . . .o 1 < 3 4
Having the time and means to relax and enj;y
life. . . . . . .00 .o 1 . ‘ i
Making a theoretical contrinuti n to science. . 1 K ¢ “
Making & technical contributi r t. science. . . : : : “
Writing good fictin (poems, 1 ve..., shor:
sturies, etc.). . . . . . . . . . . R . 4 “
Being dell resa . . . e . . 3 t
Obtaining awards or rec gniti.n e i . 3 4
Never being bligated @ pe pie . S : . ¢ b
Keeping in good physical c ngiti.n. . 1 : 3 L
Pruducing guod artistic work (painting,
sculpture, decorating, evs.)y. . . . . . 5 “
Becoming un ace mplished mustciarn (perf rmer
Or composer). . . . . . . e . : . 3 .
Becoming an expert in finance and commerce. . 1 . 3 b
Keeping up to date with pulitical affairs ] . b! 4
Being well-liked. - .o 1 - 3 L
Being a gouod husbend or wife 1 2 3 L
Being a goud parent F 1 P 3 4
Finding a real purpnse in life. . . . . . . N p 3 4
Being active in religinous aftairs e i . 3 ]
Having executive respunJicll;*y f'r the -« rk
of others . . . S e, i < u
Avoiding hard wirk. .o . . 3 L
Engaging in excliting and stimu]uting nct;:itics : I 3 4
Being successful in a business f my oWwn. . . . i : 3 4
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17.

I believe in a persounul God, & supreme veing, wh

and hears my prayers.

P

I believe in a supreme beling who created und c 1t 1.

-120-

Which of the folluwing statements best Jescribes your religl Lo

KIl Wt

v

el jef?

(Circle

my th ughts

Thee

universe, bt

ATes

(L)

I am not sure that individual people cun communicate witn Him ;
I am not sure whether or not tnere is A God, but I tend t. think thet
there is. . . . . . . . . .. 4
I am not sure whetrier r n t tnere is n God, tut I tend *. “hink that
there {s not. . . . . . . . . . 4
I believe tna® there is no G, . . . . . . . .5
I don't know what 1 nelfeve . b
O her (Circle an: pe s ify ) K
P An i1ssue “hicr has beer the subijest Pl Wbt recerntly 10 tne speed with
wWhilch dntewrati on f tre raccn partic o ary Neeroes ant Wnite o o 11 Lok place
in this ¢ utry. Which @ the Statement. tel w ¢ mes o, Best ° Y 4r personal
opinion?  (Circie ne.)
Al: siseriminati @ owmong pe ple o the tasis f race iy ountair and should
be st oppel dmmetistely. evern th oeh Thio pr bably w .ld cnange many
curre;t cial inctitutions . 1 (i)
.
The ol miratig Hisoriminagtl Loam g pe o[ totne vusis of race
23t ur g, bt oae P 3 sl Wiy en e 0 sllow pe ple
Comnke s 1jLotmernts * hee thet wogin ! .r o o
Basl: lepgal rights sh 2l be provl b ' 1. Tacen, Lot ey nd thils,
people oin D ore uble v limit treenr S ociat i omerters £ otheir
Wioory e D0 ey qntot . 2
There nare prest differences het e, tne e o Cherse deor0 rens owh
fnese Aiierer e aa i nt e e tre Do erta g, civil
PIRRtL s LtE vy PrAVIaegen, bt il Pt len e b
1 hnve r. particuiar feeling ne why r the ther . e 4
Oreer (Cirnle urs jecifyl)
t
173. Asi THET 165 e anhioh BaE Dol Che o8 LLiest [ETEAPIN Deteat Teer it o, Lno'ne role o f
ine federsl govermment in provizing Uor the tecdz f i v pie . Whilich o1 the
STALemEnt . el o cOme G oL Dent t ur pers el pind o0t (Ciroae R |
Trs S NeTImeNt Lnoal 1 1 P the peopie iy oanot they cmnn, ot
P for themselves. This incl cies such mat o re o interrational
el il onal seetern e Dotne Liwe Al T tLo IR
MR B Sl g Ve rnment, r priveate st g ' ( 9
T fo o ral povernmernt oo brfoge e e ’ " FCE ) Ml eyt
Aan oo oyl o enter Pields sacroa . 1 bt O - -« N
Sl e, ctimiatt o0 e LA TR fre g i
icovernment oyt privale onterprise pave frtlied O A R R AL 4
The federal grvermment 1s responsitle for toe ve.tfure £ e people
pe

and should expand its activities In such arens as educatlion, henlth,
generation of power, etc., even thrugh there are nlrendy l-.cal or

private programs In existen

I Nacve o0 D r o e it 1L

O-tier (Cir-iv

ot Lpenify )

ce Lo 0.

PR . ., e L.
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20. What is your current marital or dating stat.s?  (Circle ne,)

Murried (eriiiren r oexpecting) . . . . . : (L)

Married (o ~hidren) o 0 0 L . L L L L.

nEared .o 0 0 L L L L L . .

Pinned r 2 dng cteaiv. o 0 0 o . o . L. L
uslly late the same peroon. .. . . .

Ustially date z2itfferent persons. . . . . . L

[ e O ST '

2l. What is the freqguency :f your dates?7  Intioate Tie averome fuamber 0 iates 0 cacl Ly pe
K R4S

that you have per menth. Round tr the nearet wh Lo r.umber. [{ lesc than - ne every twe

months, write i 00, {I¢ marriesd, indi ate toe nomter ¢ time. ¥ .oand yeo.r spoeunt g

<ut together t: these svents.)

(ni-n)
Casual cke, Int roe:  tate, Foroal faten
cuffee or toooevies, Stiu- 1. oaaneces and
study dates Jdent gatherin,:, tipg parties
(No. per month) e (N . per month)
(te. per omonth)

<. Have you done any 't the ' llwines thing. durite the part year (L1nce this time oot year):
If you have done a thing .ne r more time:s during the year, ~ir-ie the number nnder Ye: H

"

if not, circle the number under "N . (Cir i one f r eart fteml )
IG {1-6) (o)

YEO NG YEC  NO

Gained more than ten pound. i weigsh: . L R
Loost more than ten prunds in weight .o . . |SEPES N
Flunked o« - rroe. o 0 0 0 0 L L . . L. N [ STl S O
Toook oo rne ver el oAb Ve el iromert . Droppet s r o0 L L 0L L0 .
Went noa dlet. o o oo 0 0 L0 L L L. : Changecd vy ar | ug-term career planc . . ) ‘
Became pinned r cngaged. .. L L L L L. 1 L :
Broke-up with + girlfriend. . . . . . . . : ‘ Fool at 0 oover o0 000 o 0.
Br ke-up with o 0oyfriernd . . . . . . ., . . Vi irer oo e i ST L
Donated money - s charity. o 0 0 L, L. 1 . Wiasoinoan ant e i dent, bat owanor
Worked U the election oo o Do o Irivice s o 0 0 0 0L e e e e e e
poerty or oecdqndiagate oo, L L L L L. i . Hreroaar, ot ool Wi le Adrivime. L. .

P

Comtrituted money T a0 pr Litiew, qeaes - Rervr e rovo e ss v [ thAaY were 1, ¢
poenndibante o000 L L L L. . el o

Prope med moarriangs © 2 me e, L L L L. 1 Wers noq vnoar D s iy owith friend s

Received o marricpe propeocal. o o0 . L L. 1 WOOUr WL tOTe . L .. !

Got v ticKket for o otratfio vi o tatio oo, L. 1 Wi fired ftromoo 0L L L L L L. 1

Wal arrected  r oot 4 ticket ¢ r sometrning D inted bt . . e !
Crher Uhato o traUie sie patlo L L L. T P Ot & LR M A ST I

Werl  nothe wagrn {(~w o rf arinking). . 1 . Wr ‘s on opriper ¢ oreport P ten romorm

p
Shimed w pevition L o . L L L L L L. i Frave Lo 0 0 s s e e e e e e e i
Coce mize D anoaut o bi e, 0L L L L L. : WUt puper ropeje ot t othirty ooy
Kead pe romore oon-ficti o Ko that M e [ D
woere net oreguicred reacting. .0 L L L, K Visclier o ot 0oL L L L L. ;
Pulnted sooroom or touse o 0 0 L L L L N . Rend the 1! wrgry; 0w fameouw, per oo |
Gov o tatoe o0 0 0 0L 0L L L L L, . . Wernt 1 e tes emernt row boureler oo b

—~

Had u ~reck bowgnes. o 0 0, L 0 0L L L. R ‘ r Pt erape it le aamawe trom
Set-up & scnedule with cpe-i .

various activitiec . . , . . . . . . . . Croanegea oo onedr otyle o0 L 0 0 0L L ‘
Went t. a carnivil, amusement park r rioLouv oo ddered crnanging weour

cireus . v . . L. L L L, L . PirC name . . 0 L 0 L 0L L L 0L
Had psychctherapy . . . . . . . . . . . . . Yorloutay oo ddered cnanging gour
Made your own Chrictme. cara. . . . . . . t T BT T
Grew # beard. . . . . . . . ., ,
Blearned v dyed y ur rair. . . . . . . . 1 Hon o g piritus. experivoee . oL .01

o . Srrtempoatent ol fel L 0L L . .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



. Below ure a number
of tne scule.
near that end. If
one of the n ubers

co.rse, but try .

nejither io

rate y.oourself

gl .2
ovking

T

Marny of tlhe
as y

uimensions al.ng whit
on each Jdimension as honently as you coun.

1f one of w pair of words is
lescri
near the center,

Tne
escript

RIRINY

-122~

"

.

qree

15 :
i

trair:

-
T

cwrn. o Pleewse rate yowur el f
PlLomses esceribe euch

oy ., rirele tne numier
TolnLoapl.y equal.y., Clrcie
irperii o the situation, of
: eact, row.)

e1ad

P HE S

erea gl

vt e

Hipry ; L Unde sppy
Sericties it self . RS ' 4 (o lhenatistie toeint e
o luLderate . LR 4 oL ol e
Weli-nii.sted | . ¢ S ot T Maladiusted
Dependat.e LT 4 L6 7 'midependable
Ambit s b0 v w8 BT
Optimistis ¢ ST VR SR
Hipgh-strne o LS [
t
Renp i e - : 4 7 o
L..y W F t 7
S “ : 5
Earrnvers, B e S o
Critie. { ters 1 P H “hers
Talkative oo
Lirme- e neivioity I res; e
Mesry o b Ne o
I . el K i 4 : 3 -1 e
1 - < . N [DEE S
H.ve many Vriecns | [T R { Hauve o trieng
C o orming L 1o L N e
Timia o o Tooh
Py e ot P . B N
."1"v 56 . " ’ ! M et
ST r-c et . P SN [EI AR 26 AN VRN ORRY:
[ T S .
1 . » L ' 'r
‘e < v M N N
P - J
o ' : .
Doripines “ R T
S “ ’ ! "
O o IR
Popriearl T o
Kird R L Lo
H:irt « reer L DTS oy
Ruggesd 1 L 5 w & [ t
Poeteor ¢ IS of ANETE IRRTT N PR R ~ K oW~itnL trhaor
Lov s tery . L r
s oot Lo L WL LT SR S B
er, tirea 10 o DTS ire
Gret iifi .ty geriing HEfi~oty vetting
.podroowhe mortdng L0 L w5 n e moruing
Moo Jline ! (A <) e
con i T . . ¢ f [
* e b I Impre
Sty ;o o Ty Ly
S ;. eted 13w 4% A T las phlotioated
W orek et ot ik - S L T W ey taet r e ol
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24. Below are the same traits 'n which

=123~

You ale D oyourse .l o btet o Thow T ime andionte

how you would like tu be rn each traft. Remember, thio im0t 1 o5 10 T matter
how you are, Just indgicate b w y . ow .id (ike ot (Circle e o enchorow)
A
<
. 3y . A‘S‘\
PR REE  L 'j.-;\.
AT T
Reoipgl o . - Pl ere
G .2-1 oking 1 o L5 o T Unatiras s ive
Happy 1 ¢ <« « % n [ Urlrappy
Satiefied with self | - 1 4 F7 Dissatisfie:r «jith oelf
Consierate 1| w5t i lrne nolderate
Well-nibtioved 3 o oo Maliaitusten
Doper annle <t S Undepentitile
Amt i1 s b thoamt {14
Optimivti~ . R P Precimictye
High-strung .t Toola.m
Resp nsible 1 | 3045 7 Irresponsitle
Lazy 1 . 3 0wt ! Energeti-
SR TR oF SN [ 7 Give in eas:ly
Extravert | o Hoor T Inte e
Crivti~al .t thers | | 4 . 7 Uncriticewni f  thers
Tulkative ! 2« 5 6 7 Qulet
Live responsivtlity 1 ° : 5 v 7 Try ¢ uv la responstbil:ty
Messy 0 - f Nes
Easily nigleren w0 G et et
W orriel et ’ i Chareloee
Have mary friends & 00 4 o - £ 7 Huve few friends
T ool rming L “ Lo 7 N nee nf rminge
Timiz } . $ b5 & 7T B 1z
Polition iy Jiberal . Tow CfH T PruiticnlLy o dervalive
Caureeleys 1, ER ¢ 7 Curetful

Serif -0l e . N oLt T Lacrtng rnonesf-c nfiterncs
Pucierns 1 w0k T Tmpnt fent
Sl T < ¢ ! Unsurcers L0
Perctetent 1 st kT Give up el ly
Frientiy 1 - s oo o Undfriena,y
Qrisinn: ! D £, 7o P
S5'r L LA 4 N
P;..r ’ Ty
Kinza . - 7 roe

H:ir { « reaer

Tuke {1 ey

Hugaed

Prifer - -~ .rk a4l 1
[y e r

- R AR Iotoumor
O, et

Delicnts
Pri-fer «i Tk with « ther:s
F .. wr

P oor osernee b noum o

,_,
N
.
o

~ =~ ~

')

N

Rar gt

- -

Great 1iffi-alty &erting
Fovno the morning

Masru. ine

Cuntiders

Pra-ti -

Sty

Lite e tf{rfi- 1ty gett ing
ipoin "he morning
Feminine

Ung e

Imprae iy

Q”.J'.g- 1!_1:;_

-
i
~

S phlsti~nuted
W rs et oatoright

Reproduced with permission of the copyright owner.

Uns priioti-ved
W.rk best i the morning

-
R
-
R 1Y
—~ =~

Further reproduction prohibited without permission.

(:-€)

x (5L)



9. Therc 1o a lot of talk these days aboort the e b ooer A T Ve PP O
world.  Whiet, o oyou ceo U, nre the maor protooer A NV N G A N
school todny?  (Clrele one four ench item. ) ool

LB (1-€) (Hl-e)

Choosing a career . . . . . . . . . . . o« . ., - E T N S L Y T

Getting alrng with their parento. o o 0 0 L, : Heeofewr mhedir fdea wocepse by

Lier pe ple - - - - = - = - - S
Obtuining money t- et Sterten o
business .y pr fenci o000 0L L L0 L - Sonalne oA Caitable or oL e e
i SToqemp . o YmenT . L L . e '
Finding = meaning r prrp oo i Jite g
these days U masos culture oo oL L L. . : Al line ¢t the peoodirione
t “i Wil - - . - - ‘
Worry cver internationai tensi no g
uncert:inty In the worlid . . . . . . Marioe o sdeguaets ad g otment o
reecats nonipo owinn the ppe cite
Keeplrnw nup with overt o i tedis *ime ¢ W, e .. N e e e i '

rapidly cxpandie Emn wledweo o0 0 L ]
iocing oo ometidne v antere Uotnenm

Personsl - onflice arr tern, roq rela f s d keeyp then copleds oo L 0L L '

e A Lt Aroniet L

Lokt Tecling ! otelny oopart

Adjustine 0 Lhe nem PR T S PN oo cletys The Tee i 8 iy
litie oot T e e e e . . Yogureratiog ' . . i .
Contlint ot ot o Jlegi o ot et e .. ) : P mor i ' . L

Diorurti o 0 o vy ricitary ervl oo 0

Financine «« o Llewr oo 0 000 0L . : rolninge admlos Do I S L B ‘

6. Wit ¢ the L owinge g Lo L tave L e, et T ar dtem 10 oW o0 o e, A ‘
. [P e .. S . \
the roamber woder TYer DU g U0 v tre umter oo U (Cire o UCUEE SRR TR N B ET

(o]
—
1
—

(i)

TES YES O
Carpertry * . {nwud)y - o . . . . .. .. = L Sl e 1a - :

} e e e fe e e L

Power © ... . . . . o o oL o oL “ Foamm eaquipme:nt,

Library 0 omooe g o0 0 K0 L0000 L, Lato rwt rLoegaipments oo L0 L 2
One r m ore roy oo Dt trore st 000 L L : Foe vl oty U s o ddipment oL

Some art gy O - TN A U S Y o poe b pme

Oports ocquabpmers . 0 0 o . L L 0 L . ... - R A i reet e o ce

A sewing mach oo 0oL L L 0L L0 L 0L - . Lom ovie r U O L : 2
Photoprspbtie woquipmens o 0 0 0 0 L L 0 L. - g et w . .

A pnctograghic dark - om0 0 0 0 0, L L - . foLypeewWrdter . .
Fishires or nuntire g dpmens o 0 L. I L;”yr; S O ‘
Acoliostl o0 ey sl e 0L, “ AT omotive HEEE I S A . .

A HI-FI o Dtere el 0 00 00000 - . ns anatrldeer pienf ocae . .

Repr «lws i o 8 Fame o peser L 0L L . S romore e
Ewrmp b ! rlwins, rt W -y (i e TR ol S B PR R

| - . . . . .
sealpture . oceramie oo g0 L0 L L . | A N S e '
F O R A L A L - oo wten, .
A mot or ot r LT I S S : " S r B . f
A mot reyeie romotortike, oo . L L L L, - - Aotar ometer. . . .o . . . !
A flower .r vegetalle warden o0 o 0 0 0, - . AFM il 0 L L L s .
A pet dig or cat . . oo . o . oo .. - Tw romore oear . . . . "

Other animal peto. o o o o o o . 0 L L L. ‘ « A otelevici o1 e

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



=125~
CH {1-5)

27. Which of the following adjectives du you consider to be descriptive f yourself?
Circle the number beside any adjective that you might use in describing yourself
to someone else. Your behavior will vary with the situatiun, of ¢ urse, s. circle
the numbers beside adjectives which might apply to you frequently, even though they
are not appropriate all the time. Work rapidly, putting down y wr first thoughts.

Absent-minded 1 (7) Froonk. . 1 (13) Quarrelsome. 1 (19)
Adaptable 2 Frieiily .2 Quiet. <
Aggressive. 3 Generous . .3 Realistic, 3
Alert L Geod-looking . kL Reascnable .k
Aloof 5 Guod-natured .5 Rebellious L5
Ambiticus 6 Helpful. .6 Reckless . h
Anxious 7 High-strung. T Relaxed. T
Apathetic 8 Hounest . 8 Relinble “
Argumentative g Hostile. 9 Resentful. 2]
Artistic. 1 (8) Humorous 1 (14) Reserved 1 (20)
Assertive 2 Idealistic 2 Resourceful. e
Attractive. 3 Imaginative. 3 Responsible. i
Boastful. i Immature 4 Restless L
Businesslike. 5 Impatient. 5 Rude 5
Calm. . . . 6 Impulsive. 6 Sarcastic. .
Capable T Independent. T S+»1f-centered. .7
Carefree. 8 Industricus. 8 Self-confident . 8
Careless. 9 Ingeniocus. 9 Sensitive. . 9
Cautious. 1 (9) Inhibited. 1 (15) Serious. 1 (2e1)
Cheerful. . . . 2 Insightful 2 Shrewd >
Clear-thinking. 3 Inteliigent. 3 Shy. 3
Clever. .o 4 Irresponsible. 4 Sincere. "
Cimplaining 5 Irritatile. 5 Low 5
Confident 6 Jolly. A Snotoish b
Cinf rming. T Kind T Sncinble 1
Confused. A Lazy = Sopnisticnted. "
C ns-ientisus 9 Leisurely. 4 Statle y
Conventional. 1 (192) Logicul. 1 (i6) Stubbsrn 1 (22)
Cooperative ¢ Loyal. . ¢ Submissive
Critical ¢ others. 3 Majiadjus*ed. Y Spgestible. 3
Carious o "Mannerly “ Saspicicus b
Cynical < Masculine. 4 Taettul. L
Defensive f, M:ature £ Talrative, H
Deliber-cte. 7 Me ek I Tempe ramentag . 7
Dependable. 8 Messy. A Tense. 8
Dependent Y Meth ,dieral ‘4 Thor ugh P
Determined. 1o(11) Mild D {17) Thougntfal .1 (23)
Disorderly. 2 Mischievous. .2 Timia. . .2
Dissatisfied. 3 M- drst -3 Unambtitious. .3
Distractible. B Mo .ody. 4 Unassuming _—
D minant. c Naive. 5 Une nventional .5
Dull. 6 Nervous. 6 Undependnble . €
Easy-going. 7 Obliging 7 em 1 nal. 7
Eff'icient S Opini na‘ . 2 Uninhibited. A
E~ tistical ] Original B Versatile. 9
Em vi ninl 1 (.) Outg..ing o (15) Warm . 1 (oh)
Energetic e Ostspaken. ¢ Woell -l fanneg. ‘
Enthusiustic. 4 Putient. . Wellotn Lph . 2
Ex~itable G Persicternt 0 Whoiny. N
Feirful 5 Plenunnt, . Wh . lern omee . 5
Feminine. s P licte-d ‘, I f,
Forretal. 7 Pro~rinal, / Wit 7
Forpetf .} # Prooccupie . g Worrylog

" x {79)
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‘8. How many times have you visited yrur phycl i carioae the ¢ - o0 (o e L)

If this was mectly £ ¢ come routine .-
treatment, such As =ilergy o ot -

»

explair. here: .-

Q9. How much time hive voou cpent o x prtient i trae s g1t T T P
(Circle mnne. )

30, Compared with m - g

3ot . B A . I

—

31. Have yon tad sy 8 vhe b DD wines durine coe oot et {Cir ' Porooe b sor reen)
‘I..-
o
B
{ o) .
o ¥
o o~
.;‘ .
3 N
e r - ! '
Naci-en . oy i ‘- " .
Sl e e .
ML T . I‘{ . b ;! .
Aut mt IO Hore oon ‘
Ot hie-r ety . 1 iy
e
Epiley ol Liiarren . . .
Hem: rr: .o i, tog g . .
Exre R iU . 3
Head o e e e e . SR re b
Imcomeio o o 0 Lo oot Pl

‘ M : . Pt . . " '
R 4 . L T '
St oma Lo M

a Fhi i o+
Line! e i el ;
Shissrt e Yol e R f\ J ,
SWest i poeim M SR T O
damp r o lrammy H
. s it H "
]
fo o Ma ver 1 P H ( !
. , -
it -
¢ . ()
'
:
- . ‘
R PR
Wi
(RSt b .
Wt e g Tre peer. toot
oot RN R oy (Rt
O ORI "t ! HE -
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33.

Which of the following do you

The walls are blank (parental

or apartment rules). . . . . . .
The walls are blank (by ch ice) . .
Pennants: . « .+ .« . . .
Pin-ups - .« « « -« « .« .« .« . . . ..
Maps. . . . . . . . . . ...
A mobile. . .« . . .« .« . < . . . .
Quotations and mettoes. - . . . . .
Scientific models - . . .
Religious articles. . . . . . . . .
Diplomas. . . . . . . . . . . . . .
Scholarship trophies. . . o . . L .

have displayed in

-~

OO o

-127-

vour r

Cu.endanr:s r

(ther paintings
Lot graphs of
Srallpture o0 . 0 0 L

8

O A

i oo 20 el ot
-

triends,

Potdl o s w e e e e e e

Sporiootr ophiles oo o oL L
Sp reo o oequalpment. oo 0 L.
rer (Cirs.e and DEERS RN )

schedules. « < . .
Atotract paintings., . . ... . .
orodravwings L.

omt (Cirsle aii thiat appiv.)

sl

o O

(6. 4)

34, During the past year how well 111 o wer w0 e with the 0 D wlnge e e
(Circle <ne in each rw.)
Very Fraie J.ooe Foalriy Ver
We .. W - ioor oy
L U o L ST U B (ra-r9)
Giric your owioawe o o o o . . o .. 1 . L ‘
Y ar m.ther. . o oo oo . 0 . o o oo L “
Y our tather. . . . . . o . L0 L0 . -
Yiur teachers. . . . . . . . . . . .} . - o
Dtner adulte o 0 v 0 0L 0 e - ‘
<0 Thic Tooan lLiven® ry oty our Peellrmgrs oo et it de oLt omeasy RInEe oW ke O Lo -
sati oo owhish Interest roapge as ! FLoocirciie tree romber ot Yo" bamn, e
trat ccupation. Circore tre mamber Srooche N7 o lamn U or Tt gertions oy i . vin
wranteresting. (Cireo e roeach iten, ) -
G (1) o)
YRS N YES RO
AviaTor .o L L . .. .. E T Piyer, . v
Private {nveotigut r. ' ' JOmpnot. R : , f
YMCA cecretary. e e wreecker (B i) . . t
NDetective . o o 0 . o . o . . L Lt t Her o 0 Pt . f
v Vi clerk oL 0L L . Toomens oy ‘ Ter . .
Route CLle0MAL. . v . e e . . ‘ ' roohojiin i . . ‘ f.
Erecnr rde teche i o0 L L L . ‘. ' Fower Dty g et . f.
Hum rico. o 0 o o 0 oo o ' Aotr onomer . .o . ‘ ks
PLotographer. o 0 L . . ‘ s Joaverd b gesinag ey e ‘ ¢
Interplanetary ooclent i . ' Podper roviowe . T . ‘ ;
Airplance mecnanis. . . L ' Tt ton ; . . Y 4
Mete rzlogist o o 0 o 0 0 0 0 L oL ' Moo R e ‘ ‘
Frreign missionars. o o o . . . . . ' Frive “twrrere o 0 0 0 0 00 . - £
Bockkeeper. o0 0 0 0 L L. . : T . . '
Speculator. oL o0 0 o oL . b ' Fapeoriment . cat re ryoengineor . f
Poet. . . . . . . . .. . . I i Trane perat oo L L L. . . L f
Deep sen diver, . . o . . . L L . . ' Macter poamber o . . ¢
Newspaper edit o . . . . . ' Aer nautiug 10 Ly cnwlneer . !
Nursery serc 1 teacker, o0 0 L . L : Specch therapdct o0 L L . ' '
Lawyer. . . . « « . .« o L “ £ Trat!ic margrer, o e . , !
Fish and wildlite cpeiaiict. oo, . 4 f Marafsature s’ repreentative. . . ! i
Bivlwgict o . o o o L o . . oL Lol ' Authr oo L L L L .. . - g !
High school tearner o 0 0 0 0 0 0 0 LY L Fireman., . . . . . . . . . . . . ‘ te
Quality ¢ ntr 1 exjert, .. d Army wenora. o . . ... . £,
. 3
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e (1-6)  (7-63) Yes 5G (1-6)  (7-63)

Interior Deccrat:r. T Traveling Salecman o . .
Novelist. . . . . . . . . . . ’ Concert Singer e
Power Shovel QOperator K F.B.I. Agent . . . . . . . . .

Anthropologist.

Marriage Counselor.

Statistician.

Television Producer . .
Commercial Artist . . . . . . . . . . .
wWild Animal Trainer . . . . . . . . . .
U.N. Official . . . . . . . . . . . . .
Sculptor.

Automobile Mu(hanic

Pr.secu’ ing ALt Ty
F:ctory Foreman.
C.llege Pr feus r.
Tl Desipter

Ge 1 pmilt

Financial Arnalyst.
Reul Estute Saicsman
C.omp.-ser

poliscNosRe cB¢sRecNe el osRo o Ne s NooN eV |?

B I I VI IS R

Mo .ntaln Climber .
Congres.i n:l Investigar. r
Portrait Artist.

Machinist Lo
Locometive Engineer,

B, tanist

Personal Cuun“ﬁlur

Cist Estimat.r

Surveyor.

Zooiogist e
Physical Education Teacner.
Court Stenographer. .

Hotel Manager

Free Lance Writer .
Stunt Man (Moticn P]cnure)
Criminal Lawyer .
Pr.fessional Athlete.

>

[ec0 cRUSIES aRSo NS ¢ RN

B T B e IRt IS TP

Carpenter - * Stage Direct r
Constructi.n Inspector. 5  Expiorer Coe
Chemist i Supreme C oart J sige .
Playground Directer . . . . . . . . . . [ ¥ Druftsmun.

Bank Teller . . . . . . . . . . . . . . T 8 J.dge.

Business Executive. . . . . . . . . . . 7 B PL ot oenpraver. S
Musical Arranger. . . . . . . . . . . . v IS Scientific Resenr:n W rker
Jockey. . . R T ] Poychintrl - Zage W rker.
Ventril: qulst e e . oo puy ROIL Clerk

Army Offieer. . . . . . . . . . . . . . " 8L rts Promter.
Banker. . . Coe e e e e e e r o Plauy<right
Radi: OpPraLvr o o ) 0 Trer Pt

Independent Research SCI?H{IJV. e N ¥ crimin glot. e
Clinical! Psychol gist . . . . . . . . . ’ o Thitiren's €. 'ning Irrigner
Tax Expert. . . . . . . . . . . . . .. ; “ Track Driver
Recraurnnt Worker . . . . . . . . . . . ; r Eie~orycoian
Ar Deualer. . . . . . . . o . . .7 o Physicist. .
M t.rcysie Driver . . . . . . . . . . . ’ ¥ eatdnal o)
Prifee Jodge. . . . .. TR Hank Exeoniner. ...
Referee (8p roing E ‘ent s) < . . . . . { P litical Cumpaign Manager
Truck Gardener. . . . e ; “ Crirt i
Filiing Stati n A&tpnawL- oo ‘ " Reucing Cu:o L
Writer _f Scientific 1 Ternni-l

Articles. . . . . . . . . L L0 ~ B 'k Cenn oo

L. WoTReer,
TEomictl. .
wnersl Direct r

Sy inl Sciencs Teuarner.
Invent ry Courer ller

oMU

Master -.f Cerem nies. . . . . . . . . . ’ "
Dramatic Cuach. . - . . . . . . . . . . 7 o ruer-Inte. e Mo
Bivwrer (Dynamicer) . o o . . . . o L. [ Ao ochilteos o
Mi: | Render . 8 Suipping a1 Heowviving Clerk
English Teacher . . . . . . . . . . . . 1 % Criminnl Psy r . 4.
Sa. . Manager o . L . 0 L . oL L. ’ 5 Tt srmees Coore.
Treo S.rgenn. . . oL v ” Burter L
Edivrr f u SPanLili‘ Jourra,. o000 ¥ Bil: C.llector
Direcs 0 f Welfare Agerocy. o0 0 0L B Warl AT e
IBM Equipmernt Operst.r. . . . . . . . . ’ Mo M Lear
X
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~I (%)
36. Below are a number of honors which high school students might actic oo, Cirecie tre oamber
beside those accomplishments which you have achleved during high e,

Wrote an independent paper on a scientific Performed with a prcofescicnal orchestrs 1 (11)
topic which received the highest pos-
sible mark in my school. . . . . .. 1 (7) Played in a schco! musical organization .

Did an independent, scientific experiment Played & musical instrument. . . . . . .2
(not a course assignement) . . . . . . 2

Played in a dance ¢ ‘azz band for

Was a member of a student honorary scien- ia es CE PTG L
tific society. . . . . . . g o

Invented s patentable device. . . . . . . &4 Organized your own dance or jazz band. ©

Had'a paper published in a scientific 7 Received a rating of "Good" or
journal. . . . . . v v v e e e e e e e D “Bxcellent” in a:

) . National music contest. 6

Built a piece of equipment or laboratory Regional or state music contest 7
apparatus on my own (not course work). 6 City or county music contest. . . 1 (12)

Participated in a scientific contest or School music contest, 2
talent search. . . ., . . « . « .« . . . T

Orgunized a singing group. 3

Participated in a Natirnal Science Foun-
dation summer program for high school Directed (publicly) a band or orchestra L
ctudents at: . . . . . . . . 0 e . . 1 (8)

Exnibited a work of art {painting,
Name cf College sculpture, etc.) at:

Placed first, second or third in a: A national art show . 5
National science contest . . . . . . 2 A regivnal or state art Sho” 2
Regiunal or state science contest. . 3 A c1ty74r county art show T
City or county science contect . . . L A schhol art snow ... . 1 (13)
Sehol Science content 5

Won a prize or award for an artistic

Won o prize for any other sclientific creaticn (painting, sculpture, etc.)
work ©r study. « 4 v e e o e v ... . b at:

A nati.nal art srnow . . . e o

Placed first, second or third in a: A regional or state art show. 3
National speech <r debate contest. . . T A Cify 2r county art show L
Regional or state speech or debate : A school art show . .. v ... 5

contest . . . . . . . e e e . . T (9) . .
City »r ccunty speech or debate contest ¢ Wenoa prize or avard for a
Schocl speech or debate contest. 3 work published in a public newspaper
L or magazine . . . . . . o . . o . . 6
Had a leading rcle in cne or more plays
Had minor r.les in cne or mure plays. 5 Edited A schocl paper or literary
magazine. . . . ., . . . . . . o . . 7
Wrote & play. . . . . . . . .« o ... £
Won a literary award for creative (14)

Directed a play . . . . « « . « . « . . . 1 WELEANE o e e e e e e e e e e e

Appeared on radin or TV as & perfurmer. 1 (10) Had poems, sturies, essays or

Reud fr n part in : nigh setool or articles putlished in a school
ehurch play. « <« . 0 0 0 e e w0 ..t publicutinn . . « « « o 0 o . e

Rewct T part dn e pinag Whilets Wt . Wrote an orlglnad, but unpublished pece
“feriuredt by my  crouboor chureh 2 of ecrentive writing on my own (not

Oroanlzerd 1 cchoo] politiesl group fr HE pArt o w t")u.!'.’lf.‘) s e e e e e 4
campalgn.. .« . . 0 o 0 o0 L L 0. 4

Organized my own business or service. 5 Publiched ~ne or more lssues of my L

Received & Junior Achievement award . . . & OWN NeWwrpaper ... e ee et

Compcsed music which has been given at Had poems, strriec nr articles
least cne public performance . . . . . 7T published ir. a public newspaper

or magazine {not scnocl) . . . . . 5
2o
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37. In the items listed below please compare y urself with v ur twin and indicate whetler each
statement is more true -.f you or more true f y ur twin. (Circle ne tor each item.)
T nm Rorh the My twin is
( ra) SHme (.r does
Which twin:
Has more friends . . . . . . . . . . . . . . . .. \ N {(1%-39)
Makes better grades in school. . . . . . . . . . . . P 1
Does more talking when the two . f viny meet o
NEW DPOTScThe v v v v 4 e e e e e e e e . ]
Usually wine i@ atriieti~ o ontest s bet wier o
(tennis, bowling, ete.) o o o . oL L L . .. .. . .
Reads faster . . . . . . . . . . . . . . . . .1 s A

a2

Has mare dates. . . . . . . . . . L. . . . . . . oL .

Usually gets oL firs in o omernioe o 0 0 L . . . i -
Usun. iy moe o U slesp tirot st iwt o0 L L 1 «
I the Yettor artis: (p'\intir.;, frawire, ot !
It the vetter musician (cinging, plaving an

Inctrment, et o) o 0 0 0L L o e e s .
Is the better writer (Ut ries, e uanye, ot L) . . i g
Kriows moere about sedfence o0 0 0 0 0 0 0 L L L L L L J

Is better 4t putli- speaking . . . . . . . . . . . . 1 . 2
Is more likely ¢ be elected the einer 0w groog

LoowhiTh both bhelongE. L. L L oL L e . : ¢
It more religi o000 0 0 0 0 0 o0 L 0 L0 Lo . 4

Studies harder o oo o0 o0 L 0 L0 L L L L. . {
I: mre liked Vour T oLheer Lo . . 3,
I mere liked Y+ v r Tutrner ... .. 4
Usnally decides what v - oare 2 ine ! Iowten y u

are U oesothers o oL 0 0 0 L L L oL ., <

Used v decide what . were o e 0 lay, ete

wheer, 7 o0 were R . ?

Usuma by Win  ardamen  teetWessr yoad . . L L L L oL L. . 4
Kroowo more 3 ke o 0 0 0 0 o o s e e e e
G".”,. IR moree ety Ly, . . . . . v . . . . . . . . .
Dave s

Getn ¢ick

3B Which f e U wane trdne S Ant oL twln sl mettert (Cor e e
for each item, )
Tt i N SOuM ] Ueanl iy i
T et e Pt ooy

Eat luncn. oL 0 L 0 0 L L L . (ie-bt))

Svud/e oo Lo . o0 oL

Gt the mr b o000 L L s, . .

Ge -ut o datel . oo 0 0 0 L L L .

Work cn botYlec. .o .

ReBd b KD o . v v e e e e e e e . ; (a0 )
-

39. How frequently 4 y .u ani yoour *win quarrel ot (Circoe qael )

Wee e 00

-v
-
-
x
R
—_
Fa
=
=

Wee oomet ime 1t . P
Wer e O ".
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L0. Do you and your twin dress alike? (Circle one.)

We always dress alike. . . . . . . . . . =& (L&)
We usually dress alike . . . . . . . . .
We sometimes dress alike . . . . . . . a
We rarely or never dress alike . , . . . &

41. Do you and your twin have the same or different friends? (Circle one.)

All my friends are also my twin's friends. .. 1 (49)
Most of my friends are alsc my twin's friends. . . . . . . . . &
Some of my friends are also my twin's friends. . . . . . . . . . . 3
Few or none of my friends are also my twin's friends . . 4
L2. Wnich twin was born first? (Circle one. )
ITwas, . . . . . . . .. ... 3 {=0)
My twin was. e . -0
I don't know . . . . . . . . .
L4, What was the longest period of time that you have been separated from your twin? (Cir-ie neL)
One day or less. . ., . . . . . . (,1)
Two or three days. N
Four to six days . . . b
One or two weeks . L
Two weeks to one month 5
More than one month. . . . , £,
bh. How often are ycu and your twin together? (Circie one.)
Almost always (more than 90% of the time) . . . . . . . . . . . 1 (5.
Usually (75% to 90% of the time). . . . . « . « . o . . . .. ;
Often (50% to 75% of the time). . . . . . . . . . . . . . .. 3
Sometimes (25% to 50% of the time). . . . . . . . . L

Rarely (less than 25% of the time). . . . . . . . . . « . . .. 5

Ly, If you could start life over, wowld you like to be a twin again? (Circle one.)

I would definitely choose to be a twin, . 1 (54)
I would prubabiy choose to be a twin. 2
I wouldn't care one way or the < ther. . . 3
I would probably chosse not to be a twin. . L
I would definitely chouse not to be a twin., . . )
46. Do you and your twi- share many trings or do you each have your ~wn possessions?  (Cirele one. )
We chare almoct all our possessioang e e e e e e e ! (L)
We chiarc many things but each have some Lrdfvidusl pronnesnsions. Lo :
We penernlly have our own posacadons, bub Ghooee me things., . . . ‘
Wi nave our own ponsescions and shere very Mttic . . . . . . o .. h
(55-57)
How long did it take you to answer the questions in this booklet? Hours, minutes
-ph-
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APPENDIX III

Parent Questionnaire
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Your Name Date

ey (1-6)

1. What is your relationship tc the twins for whom you are completing this question-
naire? (Circle one.)

Mcther. (1)
Father.

Stepmother.

Stepfather. . o
Guardian (CirLle ani rxplain.)

Other (Circle and specify.)

[0 2NNV, IF S VN b I =

2. How well did you know the twins as children? (Circle one.)

If you knew the twins only casu.ally Very well. (8)
or not at all, do not coumplete the Fairly well.
questionnaire. If there is no one Casuually
available who knew them well, check Not at ull
here and return the guestionnaire

blank.

OO D

3. What is the current status of the family? (Circle nll that 4apply.)

True mother decensed (9)
True father deceased

If the twins are not living Parents together e e

with the true parents, answer Parents separnated, but not div.roed.

the following five questi.ns Purents divorced

in regard t- thuse n.w ncting Mother remarried

as the parents, Fether remarried

e LCARN IR~ UV I RS

L. Wrut is the father's occupati.n? (If duties are not clear from the Job title,
pleuse give details.) (10-11)

5. What i: the mother's -ccupation? (If duties are not clear from the j.b title,
please give details.) {12-13)

6. What are the parents' ages? (Write in uge at the last birthday.) If deceased,
write in the age which wiuld huve been mstiained if still lving.

M ther. . . (l&-l&)

Father. . . (16-17)

7. What 1is each parent's highest educational attainment?
(Circle one in ench column.) Mother Father
Hth grade or less.
Purt high uch ol
High schocl gradunte
Purt cullege or juniour coliege
College graduate .
Graduate or professional degree
beyond the bachelor's degree

(18-13)

(o} NOEW N
[oa8 VUEW D -

8. What is the famlly's income? 1Indicate total family income befure taxes.

(Cirele one.) Less than $5,000 per year
$5,000 v $7,499.
$7,500 1o $9,999.
$10,000 1 $14,999.
$15,000 +  $19,999.
‘201000 T ‘2“1%9
$°5,000 and over.

(20)

~N O\ EwW N
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9. Bolow are listed a number of thing that cnilir o car de and things  trer car happes ot em
varinus ages. Note that the statements sre fivited inte Ar dp.o o ace riinas e the cores it woes,
they apply. Think of your twins as they were . «ing the particular age fever, Whon Lo bawv
the age clearly in mind, indicate whether «r r t cach of the statement s was true 0 one . r
the other or both twins at this age. If 4 -tatement is true © r botd twins, circic the number
under both. If it is true for WET? he, then circle the number ©or srat twing it it ic trae
for neither twin, circle the number under neitrer. You may find {0 belprul to o write the reame
of "Twin one” and "Twin twe" ab.ve the recpective oojumne, (Clre.s Lo Uor each item.)

NOTE: Parents cof Girls: We have ooasd .. Lot the pronons e T s LY Wioneve v
this cceurs, piease franaiate U "t and Cher . e Gpe ol oative 0 e thin, tat we
couldn't think of any better alternative .
INFANCY (Bir'h © T Your }
MORTMW: See in:‘-tr 10l e T R f‘ K l’ e DR
FARO e . . . i f . < ,
front ot booklet tor explanati r, (1= 31) G e
et : + N . r .
wowha 18 "™in cne” und whe - SO
Twin twe" b Qe
Haa o D1 t'roquerna e N v Woooe cteam, e eyl cn L oand
RN S Y A R Toe e e e e ' -
Learnea t . waik car:y (ber peo 0
monthes) L. L L L L L. e . i < Wi lressr Y 0 0 tw monthe
YL onder. oL . .. e . l
Learnea v walk 1uts (arter
monthT) Lo . L L L S L <
Had - ne < r mrre cori <o ii.ne . o, Wit liet trernen betsore 18
(Circle and Speeivy.) . M Tontno ot e, L0 L L L L . ..

Waop oyl with frequently bty his

- tier r e ther oaayglt .o, . . -
Was uinally r oecked nind helo whe:
ke ~ried. . . . . . . . . . v e . . ‘ . Wiy Yer oo resmlnr ccnedale rather
TR W ore Teneeme 1 ey L .

There were complicaticns at tirth
(anoxia, tlood disorders, etn,) Do denrned t Cieep ocnrough the
(Cirr' le and specify.) . < b night oaned oW ke

Lreamstarees, L L L L L .. i .

unusual

Oty o cried wnen o 0 e s

Wore corrective nboar e oo b raeer ried nlmoent o R
for r moanth ofr Lier oL L L. 1 - s
W o ot care ey
Was eaci:y awidiened v 1 i ap one e e e e !
the nouse o 0 L L L L, L L L. o <L
Wil il et Pory treogy onpecgd
Was usunlly left © ~ry a. e wher e oot e time rather
Junt eryirg Coroatrer sl oL N S “hesto b Dot kept b poly et or
rit oo R s e e e ! ‘
War cmreq @ p b Pt gt
lesct bl o0 sne tie PR Vowes Joandt eyt R 4 . ' e
e A L Y b ST e e e e e e .
Was often all wed 1 run about h TS S T R S SRS TE NP SRR r
house witnout cinthes . . . . . . . [ Uormiaias bteeune 0 s ilergie
re tirr = + . e e e e e e . | ‘ L

Coul~ =muse himse!f {or several
hcurs playing aivne . . . . . . . 1 . 4 T & b ttie* term o riphto . 0. .
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X (1-6)
Y A o )
(32-49) S N (7-7%)
2 [e) ,»0 <
ot b et ‘
o Lo P SO AT
> X, . "
Q’éﬂqu-gé R
Was a premature child ( months) . 1 2 3 4 Wore diapers until he trained him-
celt {n. cpecial t ilet training .
Frequently had diarrhea . . . . . . .1 > 3 procedure was used), S Tom
PRE-SCHOCL (Two t: Six Years)
Learned to read before starting Had frequent chest - ngestion and
the first grade. . . . . . . , . .1 2 - & wheezing . . . . . . . ., . . . R
Was read a bedtime story almost Wns enesuraged to fight back when
every night. . . . . . . ., . . .1 o i 4 attacked by other ohildren . ., . . 4 . T
Attended Sunday school <r church Was easy t train (te keep clenn,
fairly regularly . . . . . . . . . | = iy tr respect property, ete.) . . . . & o}
Learned poems, sturies or SONgs Attended nurrery zch ol . . . ., ., . 4 K
which he w uld recite tor family
awdd friends. o0 L L 0 L L 0L L L1 - s 4 Did n,t have suny serious {llnes.cer. . ‘ T
Showed =i o1 stblingr rivalry t. Demonstrated some unusual talent
*he tirth -t 4 br ther or sister bet'ore rntering sehoe ] {e.w., mu i,
(demunmings attont , regression, dancing, . inging, mathematics, et
em . tioral upset, er-l) L0 L 0 L L L o <, (Circle ana specify.)
Learncd a cnild's prayer which he A
said bel re mealc  r tet re
geing tobed . L o0 0 0 L .. .. .1 o [ Wan frequently destructive (mirred
furniture, marked walt., br ke
Was taught such things is number:s, *hingco, etv.). e e e e e ey Tk
the alphabet, telling time, ete.
1t home before entering kinder- Wa. a yery affectionate child . . . ¢, o« 7 R
garten or tirst grade. . ., , . . . | [ L
Demanded a wreat deal of atrtenti o
Attended kindergartern bet re fromoadalte. o0 0 0 0L L L L L. I

entering first wrade . ., . ., . . . 1 . T
Often f .1l .wed his m ther ar .unpd.
Sometimes wet the hed after the hanging o ner skirts, . L L L L. + oA
third birtrany o o . . . . . . . .1

(.
N

Had o pet doe v cav., . . . . L L, ¢ f i
Had ~re  r more fairly  evere fear
(ML Tt ot dark, ceprtadg, Wi shy sarocund Ltranper oL L L ., L. f ;R

'Lr.im::i,f*,f‘.)....... e i

e

Ocencdonally nad ntent tere,r
W monde clens ap the me e e {nwoke frightenes ot night). . . ., . # b
made lnoplaying arouwd the house . 1 70 1 4

-~
(e ]

Liked to Ghow-o1rt i front ot gucsts 50t
Had «ccasional temper tantrums, . . . 1 - 3 4

Sucked his thuamb. ., . . . ., , . . .5 £ 7 H
Was finicky about food and was hara

tr please at meals . . ., . . . . . 1 » 2y Had ne ur gore imaginary companions % o+ 1 A
Usually slept in a room by himself. . 1 2 3 4 Had birthday partie: whirh severn)
children his wn age attended, . . 5 6 7+ &
Usually slept in a bed by himself . . 1 [ < &
i Wil taught t  pesk a language ther
Had frequent skin rashes . . - . . . 1 7 3 b than Enwlion oo oL 0 L 0 L L L L L, i R
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-L ' ST N
{26-L3) PO ( )
. o o

Would cry when his parents went out Wis frequently cuared Vor by tne

and left him with a baby sitter . © + v father while the mither went wt © 0 - o
Weculd f'ten tight with - ther wWao o lef't e romore timer with
srildres with ut provocation. o . - = resatives, triena roator e Wil
a citter while the parent:s 1 ok
Pajamas covering the hands, bitter t vacati . ne week - r 1 nger.
sut=tunces, or other devicers were
used one r more times to prevent
thumt -oueking . . . ., . L . . H:d o detinite bed time nnd was made
LT gt beil whetier ne wanted t:
Diet rot like U be dirty. .. . . . F SETER N . . e e e e
CHILDHOOD (‘_ t Tweove Yeur )
Attenaged Sunday .ch ol ir chureh wanted tooqguit ol T omere
fairly resularly. o o ., o 0 . . f 7k time= . o o o0 L L L L. -
Wasc vory active and alwayrs running, Hud r'riends sver 1 or lunch «r dinner ¢ - g
Jumpine or o plavin:  me active
L, R Spent oA ogrent desi oLl time
Lome resoting, Lo L L L L L L L, .
War taken ty Bio tarent 10 vicit a
7o ('t inelude et trip: )}, ¢4 RS Waootaken n oo enmptig trip o orothe s
cuting  ne oo time. by hic
Was “tien picked- n r tensed ty faster. . . . . . . . L., L L. ‘ F
trer criltren, oL L L 0L L L L .
Ao o memter 0 the T b ¢ Brownie
Pickend ~ut m -t 7 otme el cee s Tewtoo o0 L 00 0L o oo 8
were beagbt C e oRisoL 0L L L, . ¢ ;!
T rmoprivarte toa iy e e ... ' H
Wa- R P B e B T ' ook
Heet o gk temper o0 0 0 L L L ' b
Had cperen o« rrostr o0 r o tegin e
correct oo Lpeccor teteer 00 7o rrters ket N oot U sy
ST T £T o 1 '.hif.n’., t do. .0 .. Y -
Stuttere: v Stammero:, o . . . . . . 7R
Hi:d regular | ob:- oar und the roouse
War finicgy ateegr o 1 st WAl hara thaat Wwere Ly ore o pencibicive. o 0 ¢ B
Lo pienle Aat resloo o L L, ' a
tar away from hoane ne romere times 0 o 0 H
Weslben des Bie cdeeyp o000 L L, ' oA
O O A YL o TR ’ S
Wa-  teor o rmorere ol g
plovines, «itn v nl parent g owe " AR FEFEE S NSNS S CWhanee Wi b
frim whnere oWy rowhatonue W bl peret s reowl oner o '
S 4
Hei o ol Yempe o et oL, '
Heted o et i it tord Ui Ll W :
LANVLEN S PN RT RS SIS IR L3 PR A Huad ne rovope i Ly evers bag
t T ' o (.'"t.',?wsfk, crtealn
T T R R I . e e e '
Hoopeer cure 0 e g 0 g e b e
o PR . .. .. . A T" i s !
r rmor (r. L [ Y
oy Yoopgey Pt Loty . ¢ ' i T I . '
.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



3K (1-6) -137-

———— e

(7-23)

Would often be 5o busy playing that One r m.re ¢ Li. vrrude sch ool
he would ckip meals entirely, or teacrher: Wi invited * dinner
Just grab a btite and run. . . . . 9 O . Tt be s ounwe U in the homee,

G0y

.

Did not enjoy attending sehal, . . . G O 4« Ki Mic o o eoten Sve wmeoant ot
coho 1w rk in one r more yeurs
Had friends oSver t. spend the night . 9 0O . due t- travel, {ilner.. .r ther

L T ¢

w
e

Had a personality cunflict or .ther
non-academic d40ficulty with = Hud rule. whicoh o v tre time
teacher which reguired « vizit Frent waternd TV il r the
t. the cero i Lo the parentz. . . . O Iroeran. oen C0

ADOLESCENCE (Twelve to Eignieen Yeor:)

Spent o great deqdl r ohio time at woefindte artew rotime when
home reading, oL L., L, L L. [ S wWirloC me oot noweekend
gt S e e e e e [ !
Atte:rird cjurch r ouniay e L
I o ey wilker D0 Leep e r more

time o000 0000 Lo L L. Py
Had reriour dizcu i n- with
prrents oabeat e oL 0 L 0 0 L, w0 L Hied rules whisi o wornet the time

cpent wiatching TV 2ot r the
friends @ome © 0 iy v proerians oy . . R
iyonve sowoek romore

the versane L0 0L L0 L L, T ’ Bou mged 00 s B0 e roGie.
Frequent:y aloamron s pon iy wive
Lorereent L T T T, Cooh . BRI ¥ P Tt Cmer ot
t. ttaa L p', far, . aml
Ofter iy i S /
FIorLe [ [ o f 4 o
o r et EEAN 4 I R
Took “vevping piles ¥ o oincemiie ne Pevoerme L0 0L L L L, : .
ST omere Uimeo .o L L L L L L L. S
LIx ool Ui = . ‘
Was  Jeslous LY oan ther cnila (b s
sirter, giri r b “riend) .., ERNS I Hot v swee s v w0 00 : Y1 Ke-
W M et : - . . . * ’ 4 ]
Bit ri fhelerneil oL 0 0L L L. c L N
oy, . - ”:5 . v 0‘ I : . . 4 ' -
Hoad o ccatomebile s f i rr with = e
Lrans 3000 e veegee, L L L 0 . L T N T LI e
' Ply ouore e e . . K 14
War wrivern money Lricer Uratit e
revard tor g4 osrade s in e L, 1 oy 7 Fooembiod coa o v mope prr -
R R S S AP SS S
Parcent s rave tricd v int iuerncs
1 T o R N PO T P SR O B (T o S R S -
1 ¢ ‘o t ‘e I v r. . .. . " ‘ ‘
TR VO N FRAREY S N U ©omore commornly
el Peoooo L L. . ‘e oo N v b - . . ' :
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(LO-48)

Was often the first one in the
house to get up in the morning .

Went out on the average of three
or more nights a week. . . . .

Was punished or criticized at a
rate of one or more times a
month for staying out tuo late .

Parents objected to his acs.eciati :.

Q

Wore braces t,
Parentc requiret ¢
exrh wesk

Had a4 per.sonaiity

o

“ o
; .
< L\ -J‘a
o P
) o .J‘“ W<

itraishten hiz teeth 2 0w v

'.1t he spend
a specificd rm w1

T ime

vadvinge oo 0 0L 0L by

nilict or

other ron-academic difficulty

which required

1ovicit ot

schonl by the purent-. . ., ., . N

with ~ne or more of his boy- Wisonot permitted toon. out o
friends. « . . . . . . . . . .. 50 v schowl nights under  rdinary
circumstancee s, e i
Parent: wbjected t . hi. associati n
with one ~r more f nRis pirl- Waiw LIt cdeeper oL L0y ’
friends. . . . . . . . . . ... Y ¥ WA o L wert t meke, o0 0 00 4 s
Was not permitted v read certai-. Had 4+ r m coa WHoe . . . g
bookc., o o 0 . 0 L L 0oL . a0 ¥
Was Ureguentily all wed © ke Ore-romore 8 Bl it bl or
the “amily car ¢ 4 drive Junlor o hieh teowener was invi ted
with, friend- o o o L L . . L L, O ¥ vt dimnner vt be o oraect tn
tne hvme .. L 0L L L, L L. !
Made r i Wl b 0oL L L L L L . .
Aannle r U oquit N ouromore
Had definite ~hore. o fduties ar bheome times nd i U he percpeied
which were hic rosponcibiiitv, . G0 ¥ o continue Lo, L. P RS T
10. wrirkh “he o3l wWing thine, were true SOV nme When your Uwin wers yoangt (Freom birty,
t cix yeurs.)  IU un item was true f wein®  hore ddurine thic o perioa1, cirele tio

nanber eier "True;” it onot,
(%=1
Camily pgntnerel oo el

B S L -

The wh ic

.

The ©ether ook o -
recpencibility 0or

o

SEESFIS RS &
The  repes .
twine, o o o L L L L L L.

LeewneKeeper R oy o g
respencibioicc o oot
tre Wi . o o L 0L L,

A nur.. .r
deni

cure . f

The m t:rer bood oo, MU o -
bilit,y thver, the o N
O

The famiiy _furd in the v oo e

parcnts or o vher re gt o - e

Therc was oo af orocmenr botwer
the parorn o, AU S S B AT
rearing vracc ioes, L BN .
One 'r = re 7 tne ~win’ Tl
parents Cived Qo v et e L,
There wa= o cronaparent ¢ Lo
wr ool I vt b ome o
'ad r r e r o o . ... . .

~ircle

the
True

number opier

i

"Faloel”

- (o)

Tro taumi sl
[ SRIN H T .
. ™ the vt a rry
g
LRI S
T Tather oy
+
TrHere wia, . .ot
A S I
Wit L,
T v ’
P 1 *
. :

(Cir-ie 1

rouch i1cm.)
Trac )

Preer,

Ve s e m
* - - . . . . . ¢ ‘
LD e r
[ - e e )
i b e H
. . - + v - * !
Lo ESIDT Tt
. 1
v b St
' N wWlior,
.
. e e .
() I" r 13
M et -
- - . . - . ‘
Codenbings aaed
oYW et
. . v . . - .‘
s
jl .
. ., ‘
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11. At what ages were the following things true of the twins. Circle the at o ltem
occurred. "O" indicates from birth tc one year, "1" indicutes the year in whih the twins were

e wi, fohe e

one year old,

etc.

(Circle as many ages as apply for each item,

T

the

event i 1

poarticular

item did not occur at all, circle the letter "x" at the end '+ Lue w. )

FOR EXAMPLE: 1If the father was away from home for three year: whern the twins werc e cix

through eight and again for a year when the twin.: were ten, you wwld indienate

it thus: CL {(1-t) {7-h)
Father was absent from home.
0 i < b S|‘IIIIIIB'1J cga HEEE Lt ir L 5]
The twins were cared fur by & nuree .r baby citter during the Ay,
Ol . s s e T2y 10 iy I L (P Co
Mcther war aboent from home for is months v more during the yeur
J 1 . - T IS Y S S 1 Lo Lt i 16 s
Fathor was aboent “rom home for cix months r more during the yenr
2L R PR S Y A {6 I S - o it L
The child war boocpitalized ne or more times 4 .ring the year. (Foude tirtn.)
Twin ne o 1 < t - TR I B T U Iy
Twin tw 0O i L . ! LS C R . Lo v 1 1 L
The Tamily moved from ore t own * o tner.
o 4 i ‘L0 N . i i ic
Tre tmily moved or e (RSN ] ©oaprtment e theer i tre wdme Towr,,
CEE , LA i L Ir18 o«
A parcns war ineapacitatey by * imoiline for clx menths romore turing the yensr.,
L ST B B B PR S S L e i 1718 .
A parent iled,
ol “ ' s 100 1Ly T R L/ U s
A rrandporent, st roune e W W cloone e twi tied.
1 S T A - T T T R S R PR O AR SR
Went away U booardite schee Loor military sche )l 0 r ~iv monith rorore turing the yenr
Twir, ne (ST R A g T . e L B B
Twirn, tw [P A PR ) . N7 : ¢ ] 1 x
Attenaed  ummer camy C r e wer kK romore
Twir, e P oot S I T ! 1 L ey 1B
Twire 1w ! : T A T T L CR | : iy T
Tk provate pian, v [ Pt munie e H (I o Hoomag Intract!l o i P
Twin .nc Cou A L2 S S T PR E RN TR T
Twin tw ol TR T TS S S S A L R E AT SO SRS - R
The twine were neparated for oore thnun cix monthe durine tne ye.r.
R T S R A T S PPN PR I AR € s T
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12. Parents use many different forms of discipline t~ train their ~hildren. Some 7 the more
common ones are listed below. Indicate to what extent each wa~ used in the training ¢r the
twins, both as young children (before six) and as older childreu (after six). Try tc indicate
how the twins were actually treated rather than what now ceems correct. (Circle one number in
each row as young children and one number in ecach row ns ~lder children or adole:cent..)

. OLDER CHILDREN
YOUNCG CHILDREN AND ADOLESCENTS
Never Occasion- Frequent- Never Occasion- Frequent-
used ally used 1y used used ally used ly used
Spanking. . . . . . . ., . . . . . 1 2 3 n 5 6 (Losn)
Withdrawal of privileges (movies,
TV, reduced allowance, etc.). . . 1 2 3 4 5 &
Temporary restriction of activi-
ties (sat on a chair, sent to
reom, €te.) .o oL oo oo, 1 P 3 4 5 &
Extra duty (wash dishes, clean
hruse, ete. ). . . . . . . . . . . 1 o 3 L 5 6
Tangible reward for gond behavior
(money, candy, etc.)}. . . . . . . 1 2 3 i 5 6
Verbal sculding (labeling as bad
boy or giri. bawling o:t, ete.) . 1 o 3 4 5 6
Reas ning (explain re=s ns why
cereain behavior ic or is oot
desirabie). oL L L L L L L. 1 2 3 4 5 6
Rejection, withdravwal £ 1 wve . . 1 2 3 4 5 6
Praise for good behavi r. . . . . 1 2 3 L 5 6
C mparison with friends or
siblings. . . . . . . . . . . . . 1 2 3 b 5 6
Threut  f severe puniconment
(death, deserti n, incurceriti n) 1 o 3 4 ) 6

How -trire wan the d1ocipline f the twino?

<4
e Very strict. T o
Stric* g (i
Firm e e e e 9
Somewhat easy-¢ .ing r permissive. 0]
Very easy-g.ing or permissive. X
1L, H.« consistent wiss the discipline of the ‘Win': Could *le s alwey crant o Lhe um
response from s} parentc for @ given oot { 1 r gl 1t vary from o time e o ime?
foday. very coanslotens o000 i (,‘)
Ususlly »ornolorent o0 0 0 0 0 0 000 L
Often inc nsistent . . . . . . . . . . . ., .. s
Usually inconsistent . . . . . . . . . . . . .. 0
15, To what extent were they ‘hreatened with punishment that wa. (' aetually cocried out? ‘
Threats f punishment always f .1 owed throweh., . . . 7 (%)
Threats .f punishment usually f .11.wed through 8
Threats of punishment sometimes )1 wed through . . 9
Threats -f punishment rarely - ! wed Shrough. 0

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



16.

Parents usually follow fairly definite patterns in raising their children.
some of the ways in which these patterns can differ.
were actually followed in raising the twins.
on one side of the page than the other, circle one of the numbers on that side.
statement is particularly descriptive or

-141-

the middle. The headings "Very," "Fairly,"” ctce. refer
descriptive  (Circle one in each row.) N

<

&

(57-71) 3 0“3 &0y

< {t» e¢§‘¢§; \;
&* 2o

Mcther takes respunsibility for Ve o 7S

raising the twins. 1 2 3 4 5 6 7

if both apply equnlly,
to the degree to which a

Below are listed

Please indicate the general patterns that
If the twins were treated more like the statement

If neither
¢ircle one of the numbers in
statement s

Father takes responsibility for
ralsing the twins.

Punishment for misbehavior is
the main method of control.

1 2 3 b 5 6 7

Praise for good behavior is the
main method of control.

Parents give the twins &5 many
things as they can afford.

Parents restrict the twins'
possessions.

There 1s a lot of contact
between parents and child.
many things together.

Do

Parents and child pursue their
interests independently with
little countact or interaction.

Parents attempt to train the
twins to give up baby ways as
soon as possible (early tcilet
training, early weaning, pre-
vention of thumdb sucking, etc.)

Parents let the twins develop
in their ~wn way, at their own
speed.

Home is calm, quiet and peacefil.

Home is lively, with lots of
excitement and many things g ing on.

Mother is overtly demonstrative
2f love for the twins witn much
hugging, kissing ana expression
of affection.

,4
Ny
o
&=
o
o
-3

M ther is not overtly demonstrative
of luve fir the twins.

Father is overtly demonstrative
of love for the twirs with much
hugging, kissing and expression
of affection.

Father is nct overtly demonstrative
of luve for the twins.

Parents let the twins d¢ wnat-
ever they want to.

Purents actively direct the behavior
and interests of the twins.

Parents attempt t. make the
twins as independent and self-
sufficient as possible, and
let them work their wn Wiy

Parents try to sheltrr the twine
from unnecessary stress and

out of difficulties. 1 2 3 4 % 6 7 smoth the way as much as pssible.
Parents want the twins t o dr

well in whatever they unrdertike

and push them 4o work and try Parents leave [t up Lo the twin-
hiard in order to aetjeve to, t determine how much they

Lthe maximwn ot their ability.

undertnke snd how hard they werk.

Pirents set many rules and
regulations for the twin:
live by.

Lo

Parents let the twinc set thelr own

limits,

M.ther is stricter with the
twins than the father.

Father is stricter with the twing
than the mother.

Mother has much 1luve and
affection for the twins.

Mother has little love and affection
for the twins.

Father has much love =nd
affection fnor the twins.

Reproduced with permission of the copyright owner.
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Father has little love and affection
fur the ¢yins,

x (69)
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17. The following items are concerned with differences between the twins. Indicate for which twin
each statement 1s most appropriate. (See instructions on front of booklet for explanation of
"Pwin one” and "Pwin two.") (Circle one for each item.)

o2
9
CM (1‘6) e 0 “&@ (2 .
_— O L S
oY X' ¢ 1_55) aG
Which twi S a0 Tt & SR
ch twin: W N
(7-30) ST, SR QST
Was born first., . . . . . . . . . . . 1 2 3 4 Studies harder . . . . . . . . . . 1 2 3
Weighed more at birth . . . . . . . . 1 2 3 & Reads more . . . . . . . . . . . . 1 2 3
Learned to walk first . . . . . . . . 1 2 3 &4 Watches TV more. . . . . . . . . . 1 2 3
Was toilet trained first. . . . . , . 1 2 3 & Sleeps more. . . . . . . . . . . . 1 2 3
Received more attention from the Has saved more money . . . . . . . I 2 3
mother . . . . . . . . . . . . .. 1 2 3 4
Has more dates . . . . . . . . . . 1 2 4
Received more attention from the
father . . . . . . . . .. . ... 1 2 3 & Was spanked more often as a child. 1 2 3
Did better work in grade school Was rocked and held more often as
(1st to 6th grades). . . . . . . . 1 2 3 & achild . « « + « + &« &« v v .. 1 2 3
Was more friendly as a young child. . 1 2 3 4 Cried more as a child. . . . . . . 1 2 3
Had a better appetite as a young Learned to swim first. . . . . . . 1 2 3
child. . . « . . v v v v v v e .. 1 2 3 4
Learned to ride a bicycle first. . 1 2 3
Was closer to the mother. . . . . . . 1 2 3 &
Learned to drive a car first . . . 1 2 3
Was closer to the father. . . . . .., 1 2 3 L
Started menstruation {irst
Had more minor illnesses as a child . 1 2 3 L {for boys leave blank). . . . . 1 2 3
Had stricter discipline 8s a child. . 1 2 3 4 Voice changed first
{for girls leave blank) . . . . 1 2 3
Had stricter discipline as an
adolescent , . . . . . . . . . .. 1 2 3 L Usually decides what the two of
them will do together . . . . . 1 2 3
Had a date first. . . . ., . .. .. 1 2 L ;
3 Is more dependable . . . . . . . . 1 2 3
Is more interested inart . . . . .. 1 2 3 L Is more curfous. . . . . . . . . . 1 2 3
Is more interested in business. . . . 1 2 3 L Is more imaginative., . . . . . . . 1 2 3
Is more interested in mechanlcs . . . 1 2 3 L Is more original . . . . . . . . . 1 2 3
Is more interested in science . . . . 1 2 3 4 Is more outgoing . . . . . . . . . 1 2 3
Is more interested in politics. . . . 1 2 3 4 Is more self-confident . . . . . . SR
Is more interested in dramatics . . . 1 2 3 L4 Is more sensitive. . . . . . . . . 1 2 3
Is more interested in athletics . 1 2 3 4 Is more talkative. . 1 ©o4 h
Is more interested in helping others. 1 2 3 4 Is shyer . . . 1@ h
Is more interested in religion. . 1 2 3 4 Is more temperasmental, . 1 AR
18. Were the twins dressed allke? (Circle one.)
Almeot alway:. 1
A
Puart «f the time. o )
Rarely or never . *
-11-
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19.  As children (ages 6 to 12) did the twins tend to play together or separately? {Circle one.)
(57)

They were almost always together. . . . . ., . . ., . . . . 1
They were usually together but sometimes played apart . . &
They usually played apart but sometimes were together . . 3

They almost never played together . . . . . . . . . . . . I

©0. As adclescents (ages 12 to 18) did the twins tend to spend their time together? (Circle one. )

They were almost always together. . . . . . . . . . . . . 1 (»8)
They were usually together but sometimes apart. . . . . . '

They usually were apart but sometimes tugether. . . . . 3
They were almost never together . . . . . . . . . . . . . 4
2l. Did the twins have the same teacher in school? (Circle one. ) (59)
O ’

Usually had the same teacher. . . . . .
Sometimes the same, sometimes difterent . . . . . + .« . =«
Uzunrlly had different teachers. . . . . . . . . . . . .

<« Did the twine sleep In the came o r sepurate rooms?  (Circle one.)

sepurate rooms most of their life . ., o . . . . . . . 1 (6,0)
Usually slept in separate rocms . . . . . . . . . . . . O
Usually slept in the same rocm. . . . . . . . . . . .,
Slept in the same room most of their life . . . . . .

e

©'s. Many parents of twins try to treat bothk children exactly alike. Others make an effort t trent
them differently. 1In raising the twins which of these meth d: tave you followed? (Cirele ~ne. )

We huve tried to treat tnem exactly the sume. . . . . . . . . 1 (+.1)
We tended to trezt them alike . . . . . « . « + « ¢« « « o« . . &
We rave tried tc treat them differently . . . . . . . + + . . ‘
we tended to treat them differentiy . . « « « « <« « & & o «+. k4
At times we treated +hem alike, at ~ther times, differently . &
Ph. Az you know there are tw. kinds f twinc:  ldentiral twing which have the zame heredity, =nnd
fraternsal twins which have different heredity. Which kind are your twins? (Cirhle nne.)
I am cerwair. they are 1aentical twins o o . o . . L L. L L L. ... ()
I think they arc identical twineg, but am not certain. . . . . . . . o
I d n't know whi~t kind they wre. o o 0 o . . . L L L0 L. ... ‘
I trink tney ure fraternsl twing, but amn t rertain., .o . . . . . . &
I ur certain they are fraternal twinr . . . o . . . . . . .. .Y

5. What, in your opini<n, are the most striking differences between tne twins?

. What do you feel in the muin cnuse »f thene differencr:?
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APPENDIX IV

Items Included in Different Treatment Score

If the parent responded “twin 1 only” or "twin 2 only",
the folloving items were scored 1. If the parent responded
“both twins” or "neither twin" the item was scored 0.

Infancy (Birth to Two Years)
wvas usually rocked and held wvhen he cried
Wwas usually left to cry alone vhen just crying for attention

Wwas cared for by his father at least half of the time when
he cried at night

Was often allowed to run about the house without clothes

Was breast fed for two months or longer

Was played with frequently by his mother or some other adult
Was fed on a regular scedule rather than vhen he seemed hungry

Wae allowed to play freely around the house most of the time
rather than being kept in a play pen or crib

Used a pacifier to suck on for one year or longer

Took a bottle to bad most nights
Preschool (Two to Jix Years)

Was read a bedtime story almost every night

Attended Sunday School or church fairly regularly

Was taught such things as numbers, the alphabet, telling time
etc. at home before entering kindergarten or first grade

Attended kindergarten before entering first grade

Was make to clean up the messes he made in playing around
the house

Usually slept in a room by himself
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Usually slept in a bed by himself

Attended nursery school

Did not have any serious illness

Had a birthday party which several children his own age attended
Was taught to speak a language other than English

Pajamas covering the hands, bitter substances, or other devices
vere used one or more times to prevent thumb-sucking

Was frequently cared for by the father while the mother
went out

Was left one or more times with relatives, friends, or at
home with a sitter while the parents took a vacation of
one week or longer

Had a definite bed time and wvas made to go to bed whether
he wanted to or not

Childhood (Six to Twelve Years)
Attended Sunday school or church fairly regularly
Was taken by his parents to visit a zoo

Was often awvay from home all day playing, without his parents
knoving where he was or wvhat he was doing

Had a definite bed time and wvas made to go to bed whether
he wvanted to or not

Helped care for a younger brothar or sister

Was taken on a camping trip or other outing one or more times
by his father

Was a membar of the Cub or Brownie Scouts

Helped care for a younger brother or sister

Had regular jobs around the house that were his responsibility
Was given a regular allowance vhich he could spend as he vishad

Was taken on family vacations of a week or more (not including
visits to see relatives)
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Missed an extensive amount of school work in one or more
years due to travel, illness or other reasons

Had rules which governed the time spent watching TV and/or
the programs seen

Adolescence (12-16 Years)
Attended church or Sunday school regularly

Was given money or other tangible reward for good grades
in school

Parents have tried to influence his occupational choice

Had definite curfev or time wvhen he wvas to come home on
wveekend nights

Had rules which governed the time spent watching TV and/or
the programs seen

Belonged to the Boy Scouts or Girl Scouts
Was never allowed to drink alchoholic beverages

Parents objected to his association wvith one or more of his
boyfriends

Parents objected to his association with one or more of his
girlfriends

Was not permitted to read certain books

Was frequently allowed to take the family car for a drive
wvith friends

Made his own bed

Had definite chores or duties at home which were his respon-
sibility

Wore braces to straighten his teeth

Parents required that he spend a specific amount of time
each week studying

Was not permitted to go out on school nightes under ordinary
circumstances

Was not allowed to smoke

Had a room of his own
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The following items were scored 1 if the parent responded
"twvin 1" or "twin 2", If the parent responded "neither
tvin" or "I don't know"” the item was scored O.

Recieved more attention from the mother
Recieved more attention from ths father
Had stricter discipline as a child

Had stricter discipline as an adolescent
Was spanked more often as a child

Was rocked and held more often as a child

The folloving items were scored according to specific
keys:

Were the tvins dressed alike? (rarely or never = 1)

As children (ages 6 to 12) did the tvins tend to play to-
gether or separately? (Usually or never = 1)

As adolescents (ages 12~18) did the twins tend to spend
their time together? (usually apart or never together=l)

Did the tvins have the same teacher in school? (usually differ-
ent teachers = 1)

Did the twins sleep in the same or separate rooms? (usually
different rooms scored 1)

Many parents of twins try to treat both children exactly
alike, Others make an effort to treat them differently.
In raising your twins, vhich of these methods have you
followved? (tried or tended to treat them differently = 1)
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