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ABSTRACT

The twin design for estimating vroportions 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 equivalent 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 relationship between differential
treatment and differences in measured achievement and person-
ality. Within each actual zygosity group, the treatment
difference scores of twins whose parents were correct about
the zygosity diagnosis were compared to the scores of twins
whose 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. wWith-
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 equal 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 variatton 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, 19243; Lauterbach, 19253 Kramer and Lauterbach,

1928) compared like-sexed twins to unlike-sexed twins. Wilder

(1904) distinguished the biological difference between fraternal

and duplicate (identical) twins, 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 twin sets. Results of previous studies of

twins 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 set are due to genetic as well as environmental differences.

The extent to which identical twins raised together are more
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alike on a measured trait than are like-sexed 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) twins. 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. Hovw-

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-claass correlation

for MZ or DZ twin sets is:

Ti" MSW
where MSB is the mean squared deviation of twin set means about
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the grand mean, and MSW is the mean squared deviation of each

twin about his set mean.

Nichols (1965) provosed 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. w#ith

certain assumptions, the proportion of variance due to WG can

be represented by the difference between the two intra-ciass

correlations, If it can be assumed that DZ twins have half

their genes in common (reflected in the estimate of within

family genetic variance) then the estimate of between 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-

fance (WE) can be computed by comparing the identical twin

correlation to unity. The remaining environmental variance

component, variance due to different environments between

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



-fh=

Figure 1

Sources of Variance in Twin Data

MZ He — DZ

error variance

WE - within familyenvironmental
variance - different environments

 a

WG - within family genetic
' variance - different

heredity

| ew ebetween family gene- ~,
\ | tie variance or heredityve | 1 Common to both twins of a set

a

 poenae os EDZ 
| BE = between family environmental ,;
} variance or environment common |

[| to both twins of a set |
|

Ps
The two vertical lines are of unit length and represent

the total variance of a measured variable in HZ and DZ twins,

The horizontal lines divide these variances into proportions

attributable to qenetic and environmental influences, Each

of these orovortions 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 + KG.

(adapted from iichols, 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 variance components, then, can be calcu-

lated as follows:

WE = |] = FMZ

BG = rMZ = rDZ

BE = WG

BE = rDZ - BG

H « AG + BG
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Assumptionsofthe TwinMethod

The assumptions on which the above formulas are based

may not be entirely justifiable in any given instance, and

they deserve careful consideration. The four major assumptions

of the twin method are as follows:

1. <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 eimilar

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

will 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 twins. For example, there may be more prenatal compe-

tition for blood and nutrients for MZ than for DZ twins

(Price, 1950). The effect of some postnatal environmental

influences may make DZ twine 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 twins 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 spuriously

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 exists in the popula-

tion, and all genetic variance ig additive. These two

assumptions allow for the calculation of AG a BG, and

heritability as 2 (rMZ - rDZ).

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 ia, 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 traits reduces the within family

genetic variance, and increases the population genetic

variance. Using the formla WG = BG, then, will underesti-

mate 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 ia reported in Table l.

Inbreeding, the mating of people with some degree of

cormon 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 i@ unlikely that inbreeding plays an 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 epis-

tasie 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 V, = LV 5

which is an overestimate of heritability. Existence of

epistasis will cause the heritability estimate to be further

overestimated. Unfortunately, the pracige amount of non-

additive variance in human trait variation 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. Ags this
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Table 2

Composition of the Components of Variance

Between and within Pairs of Twins *

 

Between Pairs Within Pairs
(r) (1 - r)

Identicals Va + Vp + Veg View

Fraternals SV, + VD + Vee sV, + avy + Vey

Difference Vy + 4Yy AsVa + 4VD

where Va is additive genetic variance

Vp is dominance variance

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

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

 

“Adapted from Falconer, 1960, po. 184
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probability 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. If

the twina are definitely unlike on any one genetically

determined characteristic, they are diagnosed as DZ, If

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

of 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 twin method, since misclassified twin sets will arti-

ficially reduce the difference between 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 lobe attach-

ment; mid-digital hair; pTc tastings fingerprints; and general

facial physiogamy. 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 major errors

in blood diagnosis are the misclassification of DZ twins

who 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%.

Nichole 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 observable

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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FMZ observed ~- (rDZ Ey)
Taz true * Mz

1 - Emz

and

Ipz observed - (rMZ Enz)

Foz true = 1 - Enz

where Boz is the proportion of DZ twins

Eyz is the proportion of MZ twins

erroneously diagnosed

erroneously diagnosed
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Loehiin (in press) has proposed an expansion of the

formulas for estimating variance components from twin data

by the addition of constanta that muke adjustments 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 Loehlin are aa follows:*

WE @ Kl (1 - rMZ)

WG m (1 - K2 £rDZ) - WE

BG = K3 WG

BE (K2 rDZ) - BG

where Kl is a constant which reflects the effect of differ-

ential environmental similarity of MZ twins as compared to

ordinary siblings,

K2 is 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 ina

manner that does not affect his logic. These are the

formulas which will be used in further calculations:

WE = Ki (1 - rMZ)

WG =m (1 - rDZ) = WE

BG = K3 WG

BE = rDZ = 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, Kl 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 ourely 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 will 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 somewhat inflated due to dominance and epistasis

effects.

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



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 questionnaire developed by

Nichols and Bilbro (1965) 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 questionnaire is repro-

duced in Appendix 1. Seventy=nine per cent returned this

zygosity questionnaire.

All twins who returned the zygosity questionnaire 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 twing* mother, teacher and friend. The data used in the

present study were taken from only the student and parent

questionnaires, which have been reporduced in Appendices

2 and 3. The present sample includes 489 identical twin

gets and 317 fraternal twin sets.
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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

were missed by this sampling procedure. The restriction

that both co-twins attend the same school excluded sets

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

twins 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 gets of dependent variables were chosen from those

available. The five NMSQT subscales and the NMSQT selection

score were obtained from the testing program. Included

with the student questionnaire was the California Paycho-

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), Aquiescence and Social Desirability (Dicken, 1963),

and Factor I, Value Orientation 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 cCPI

(NMZ = 489, NDZ «= 317)

 

 

Scale Mean S.D. Mean S.D.
Ms Ma. LL LsNMSQT 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 18.57 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 Imvression 17.19 5.09 16.37 4.74Communality 26.26 1.69 26.30 1.28
Achievement via Conform. 27.57 3.76 26.97 3.44
Achievement via Indepen. 19.60 3.78 19.55 3242
Inteliectual Efficiency 38.84 4.45 38.68 3.97
Psychological Mindedness' 10,91 2.224 10.69 2.10
Flexibility 9.36 3.22 9.22 2.82
Femininity 21.10 4.53 20.99 9.50
Factor I 73.65 11.99 71.75 11.19
Factor II 30.24 6.90 30.25 6.51Rigidity 13.34 3.01] 13.32 2.75
Managerial 142.25 16.24 142.36 14.36Acquiescence 15.11 2.86 15.26 2.54Social Desirability 19.58 3.64 19.06 3.62
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CHAPTER 3

Explaining Twin Differences

One aSsumption of the heritability formulas previously

Cescribed is that the environmental Similarity of identical

twins ia not different from that of fraternal twins on

within family variables relevant to the dependent variables

under study. Errors in heritability estimates due to the

violation of this assumption can be adjusted by the proposed

Kl constant.

The hypothesis of differential within family treatment

by zygosity can be tested in part by examining selected

items from the parent guestionnaire. 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 Gichotomously. 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 itema which

 

* These items were selected from the Parent Questionnaire
by John Loehlin in consultation 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

dimensions; 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 .01 level. However,

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 scale can be

uged as a predictor for twin differences on measured abili-

ties and personality. Secondly, cossible 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 seta 501 323 824
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on this differential treatment score may be due to several

factors. The questionnaire asked the parent, usually the

mother, to r@port 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 zygosity groups.

Likewize, differential treatment by the twins’ teachers,

friends or other relatives would not be reflected by the

different treatment score. This observed zygosity difference

on the within family treatment Score, then, might be con-

sidered as a very conservative estimate of 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 twing on all NMSQT scales. Ailj CPI scales showed

greater average score differences between DZ sets than be-

tween MZ sets, though 5 of the comparisons did not reach

Significance at the .Ol level,

Differential within family treatment as measured by the

previously selected parent questionnaire items should 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 voroved 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 gecales.

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 twins. This 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

Means and Standard Deviations of

Twin Difference Scores (Absolute Values)

on The NMSQT and CPI Scales

 

MZ (Ne509)

M 22
NMSOQT Scales

English Usage 2257 2.09
Mathematics Usage 3.42 2.88
Social Studies Reading 2.60 2.06
Natural Science Reading 3.43 3.04
Word Usage 1.98 1.70
Selection Score 8.58 6.97

CPI Scales

Dominance 4.24 3.71
Capacity for Status 2.69 2.21
Sociability 3.58 3.08
Social Presence 3.89 3.24
Seif Acceptance 2.86 2.34
Sense of Well Being 3.33 3.11
Responsibility 2.99 2.66
Socialization 3.36 3.12
Self Control 53448 4.65
Tolerance 3.34 3.07
Good Impression 4.51 3.76
Communality 1. 32 1.66
Achievement via Conform. 3.36 2.95
Achievement via Indep. 3,05 2.60
Intellectual Efficiency 3.72 3.21
Psychological Minded, 2.10 1.87
Flexibility 2.92 2.37
Femininity 2.88 2.44
Factc I 9.45 6.28
Facto. II 5-40 4,48

Rigidity 2.68 2.35
Managerial 12.21 10.87
Aquiescence 2.77 2.28
Social Desirability 3.32 2.67

DZ (N#330)

M Sb

3.43 2.43
4.95 4.09
3.77 2.90
4.15 3.37
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**
40.696
46.48**
10,05**
49.3908
95.12%*

18.49**
10.00**
18,09**
36.99%*8
10.09**
12.79**
2.63

13.4998
8.43%
18.31**
3.33
2.10

20,.37%*
2.64
7.11**
10,03**
9.66**
7.743%*

17.31*%*
23.71**
14.81**
14,.45**
53.52*°
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)

 

MZ(N=501) DgZ_(N#323)
NMSQT acales

English Usage »O31 ~O13
Mathematics Usage »079 - 066
Social Studies Reading -062 .038
Natural Science Reading ~.041 -O71
Word Usage -.010 »O95
Selection Score »078 -080

CPI Scales

Dominance 054 2050
Capacity for Status -109* «040
Sociability 2035 - 087
Social Presence .049 -074
Self Acceptance .038 - 042
Sense of Well Being .097* 074
Responsibility -016 ~122*
Socialization -101* -098
Self Control 2040 ~192**
Tolerance - 063 »~142*
Good Impression -042 »135*
Communality 025 »027
Achievement via Conformance ~033 ~162**
Achievement via Independence -018 ~058
Intellectual Efficiency -.038 2033
Psychological Mindedness .078 »O13
Flexibility .013 - 068
Femininity -020 069
Factor If .090* ~179%*
Factor II e131** «962
Rigidity .056 - 066
Managerial -O91* ~139*
Acquiescnece - 007 elll
Social Desirability ~048 037

 

** Significant at the .01 level
* Significant at the .05 level

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



~30-

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. while 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 NMSQT 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 i8 corrected for this estimated unreliability, a theo-

retical correlation of about .!19 is obtained, which still

indicates a weak relationship. However, the items which

were summed to create the different treatment score most

likely 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 treatment differences to which they subjected their

twins in infancy and childhood, and the accuracy of their

report 16 years later isa somewhat questionable. 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 score 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 between 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 differential

treatment of their twins. Furthermore, the CPI scales most

likely measure only part of all relevant dimensions of ado-

lescent pergonality. The theoretical correlation of twin

differences in personality and the total differential treat-

ment they received throughout their development ia 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 achievement

and personality. while the environmental bias appears to

be amall for the achievement measures, these results indi-

cate that it may be considerably larger in the personality

doma i Ne
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F Lb ind pitt ial T

While it has been shown that, within the present sampie,

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 ougnt 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 infiated. Since the

excess of DZ twin differences is proposed to be purely

genetic in origin, the existence of parental pressures

would introduce an environmental bias.

However, 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 resvonse to the Similarity of the
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twins 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

Zygog#ity 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 Btatistically 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 24 of the Parent Questionnaire asked:

“AS you know, there are two kinds of twins: identical
twins which have the same heredity, and fraternal
twins which have different heredity. #dhich 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 zygosity based on the

zygosity questionnaire. Eighty-eight sets of twins who

were 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 whose 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 sete when the zygosity questionaire diagnosis was used,

(See Table 4.) The different treatment scores of the twins

correctly diagnosed by their parents were compared to the

scores of those twins incorrectly 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 score 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 MZ Parents Diagnose Dz

(Nx406 ) (Nm88 )

Mean 11.70 11.53
Fa.,18

S.D, 3.37 2.84

, Actual DZ
Parents Diagnose DZ Parents Diagnose MZ

(Na 257) (Nw53)

Mean 14.91 13.45

Fe 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

was found between the treatment difference score of the twins

correctly diagnosed by their parents and those incorrectly

diagnosed. While DZ twins thought to be MZ by their 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 lowest 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 means. 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 ordering 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

emall degree by this environmental 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

hag 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 achievement and personality might indicate the

extent 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 is not unreasonable to assume that significant

others 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 Dd

twins because they believe that they ought to be alike,

or because others in their life space 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 show 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 twins correctiy diagnosed, If these relationships

hold, evidence for an environmental bias in heritability

estimates 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 would be questionable.

The twin set difference scores on the NMSQT and CPI

scales were analyzed separately for actual MZ and DZ sets

az determined by the zygosity questionnaire. Within each

actual zygosity group, the difference scores of the twins

whose parents, and presumably the twins themselves, were

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 MZ group, one

comparison reached significance at the .05 level. MZ twins

Classified correctly by their parents were actually more

different on English Useage than MZ twins misclassified.
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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)
M SD

NMSQT Scales

English Usage 2-66 2.18

Mathematics Usage 3.44 2.92

Social Studies Reading 2.63 2.09
Natural Science Reading 3.40 3.03
Word Usage 2.00 1.65

Selection Score 8.64 6.93

CPI Scales

Dominance 4.33 3-18
Capacity for Status 2.67 2.22
Sociability 3.59 3.11
Social Presence 3.85 3.17
Self Acceptance 2.87 2.35
Sense of Well Being 3.23 2.92
Responsibility 2.93 2.65
Socialization 3.24 3.16
self Control 5.35 4.54
Tolerance 3.26 3.10
Good Impargsion 4.43 3-72
Communality 1.24 1.41
Achievement via Conform. 3.43 3.03
Achievement via Indepen. 3.02 2.57
Intellectual Efficiency 3.66 3.26
Psychological Mindedness 2.10 1.85
Flexibility 2.84 2.31
Femininity 2.86 2.50
Factor I 9.27 8.30
Factor II 5.39 4.52
Rigidity 2.62 2.29
Managerial 12.17 10.64
Aquiescence 2.75 2.25
Social Desirability 3.21 2.65

M

2.16
3.44
2.44
3.64
1.83
8.59

3.71
2.77
3227
4.11
2.87
3.83
3.24
3.18
6,04

3.72
5.50
1.76
3.02

3.14
4.06
2.13
3.20
3. OL

10.33
5.29
2.88
12.53
2.8)
3.31

DZ (N=90)
SD

1.67
2.79
1.95
3.17
1.81
6.95

3.24
2.22
2.82

3.54
2.29
3.89
2.79
2.99

5.20

2.99
3.90
2.52
2.56
2.77
3.03
2.01
2.65
2.23
6.42
4.31
2.67

12.21
2.47
2.85

F

4.29*
-00
©5358
» 46
75
00

2.09
13
- 84
47
~00

2.76
1.01
43

1.66
1.63
6.04*
7e27e*
1.42
«16

1.15
02

1.68
227

1.21
03
- 86
08
. 06
«ll

 

** Significant at the .01 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 (Nw53)
NMSQT Scales M SD M SD F

English Usage 3.50 2.48 3.34 2,66 .19
Mathematics Usege 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 2.64 012
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*
Sociability 4,84 4,02 3.96 3.76 2.16
Social Presence 5.70 3.49 4.92 3.71 1.47
Self Acceptance 3.48 2.81 3.25 2.53 232
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 5.531 1.13
Tolerance 4.46 3.27 3.51 2.89 3.85

Communality 1.52 1.46 1.40 1.43 31
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 3245 3.33 4.48*
Psychological Mindedness 2.64 2.04 2.15 2.00 2.53

Femininity 3.54 2.71 2+62 2.16 5.40¢
Factor I 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 ell
Managerial 16.09 12.68 11.89 11.51 5.01¢
Acquiescence 3.21 2.61 3.34 2.93 ell
Social Desirability 9.15 3.23 3.64 2.61 1.18

* Significant at the .05 level
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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 igs, 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 twins 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. However, 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

be MZ were less different in measured personality than DZ

twins correctly classified. The sampling error of the

difference between two difference scores on scales with only

moderate reliability is very large, and the observation that

few of these comparisons reached statistical significance is

not surprising. The overwhelming 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 two 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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| ay env; |
A seldom discussed agsumption of the previously desg~

cribed heritability formulae is that of equivalent between
family environments for the two kinds of twins. One of the
major 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. Ina Sample of 243 sets of twins drawn from

BChool populations, Smith (1965) found that DZ twins had
Significantly lower 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 Dart by comparing the SES
of the two kinds of twina,. From the parent questionnaire,
three items relating to SES were selected: mothers" edu-

cation, fathers' education, and family income.The education
scales for both parents ranged from a score of 1 (8th grade
Or legs) 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.) In 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

Motherst Education MZ 3.33 1.17 478

5.20
DZ 3.53 1.25 309

Fathers’ Education MZ 3.53 1.51 473

1.63
DZ 3267 1-52 309

Family Income MZ 3.16 1.57 459

2.34

DZ 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

was computed to test the difference between zygosity groups.

Those casee 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

were 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 l.

First, the raw intra-class correlations were calculated

separately for MZ and DZ twins using the formula:

where MSB is the mean square between, or the mean squared

deviation of the family means about the grand

mean.

MSW ig the mean square within, or the mean squared

deviation of individual twin 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:

pe “pz

MZ

This statistic provides a test of the existence of heritable

variation, and is evaluated with degrees of freedom equal

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 h2 values

were caiculated by the formula:

h2 = =
- FF

The F and Holzinger's h2 statistics are reported in Table 11.

Within the NMSQT scales, the Ftest was significant

at the .01 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 questionable, this ecale has been included

in further analyses for comparison. Responsibility, Achieve-

ment via Independence and Intellectual Efficiency yielded

F statistica significant at the .05 level; the remainder

of the CPI scales yielded F statistics significant at the

-O1 level.

The raw intra-class correlations were then corrected

for attenuation due to unreliability. While some research-

@rs may object to this procedure, these corrections are

necessary 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

twin 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)

 

P h2

NMSQT Scales

English Usage 1.65** 46
Mathematics Usege 2.10** 252
Social Studies Reading 1.99** -50
Natural Science Reading 1.36** 31
Word Usage 2.22** «60
Selection Score 2.76** 66

CPI Scales

Dominance 1.57** 37
Capacity for Status 1.43%* 21
Sociability 1.64°* 34
Social Presence 1.87*%* 39
Seif Acceptance 1.42°* 229

Sense of Well Being 1.43** 27
Responaibility 1.20* 025
Socialization 1.49** 30
Self Control 1.37** 31
Tolerance 1.40** 28

Good Impression 1.29** 24
Communality ~94 21
Achievement via Conformance 1.61** . 36
Achievement via Independence 1.21* 27
Intellectual Efficiency 1.21* 27
Psychological Mindedness 1.31%* 24
Flexibility 1.40** .34
Femininity 1.30** 21
Factor I 1.57%? 35
Factor [I 1.73°* ~38
Rigidity 1.55** . 34
Managerial 1.45** «36
Aquiescence 1.33** 31
Social Desirability 1.41** 223

 

*¢ Significant at the .01 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 reiiability 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 questionable for several

reasons. The CPI was not administered to the twins under

controlled conditions, but was included in the questionnaire

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. Reliabili-

ties for the additional CPI scales were not based on equi-

valent populations. For lack of better data, however,

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 itema 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 zygosity

misdiagnosis. In the present sample, the zygosity 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 deacribed

in Chapter l.

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 a

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

CPI Scales P

 

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 272 Femininity 062 ©
Responsibility 69 Factor I 88 d
Socialization +67 Factor II -61 4d
Self Control 072 Rigidity 72 @
Tolerance 66 Managerial 75 f
Good Impression -68 Aquiescence 59 9g
Communa lity 241 Social Desirability 53 9

a. KR20 reliabilities reported in the Interpretive Manual,

b.

Ce

d.

f.

p./. Based on data from 1960-1964.

From CPI manual, averate test-retest reliabilities based
on 125 high school females and 10) high school males.
(Gough, 1957, p.19)

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

KR21 based on cross-validation sample of 250 male college
freshmen. (Nichols and Schnell, 1963, p.231)

Split-half reliability based on 60 subjects. (Rehfisch,
1968, p.14)

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.
(Dicken, 1963, p. 704)
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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 Kl and K3 constants are not

directly calculable, the values used in this analysis were

not selected arbitrarily. Recall that Kl reflects the

extent to which identical twins are treated more alike than

fraternal twins on environmental dimensions relating to the

measured trait. While few of the specific investigations

of this environmental bias yielded statistically signifi-

cant results, the consistency of results across scales and

across research designs led to the conclusion that an en-

vironmental bias probably exista 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.i 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 bias due to non-addi-

tive genetic effects, and the information about the extent

of assortative mating for these traits is minimal. In-

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 were ali 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 somewhat greater, and therefore the value of K3

for the NMSQT scales was set at 1.20.

The next column in Tabie 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 Kl, 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-

portions of vaiance,

Uncertainty about the reliability of each measure for

this twin sample, combined with imprecise estimates of Kl

anéd K3 prevent excat point estimation of the three variance

components. An alternative approach is the estimation of

the probable range in which the exact estimates most probab-

ly lie. Varying the estimates of the reliability, Kl and K3

will define the probable ranges for these three values.

This procedure will also indicate the effects of “wrong

quesses” about the values selected for reliability, Kl and

K3.
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The two columns in Table 13 under the heading RBL

show 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 estimate of the within

family environmental component is based upon the difference

between 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

reliability estimate yields negative proportions of variance

for Word Usage, Selection Score, Dominance, Capacity for

Status, and Social Presence. Thie 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 uninterpretabie.

The effects of increasing the reliability by .10 are

shown in the next column of Table 13. In all casea, in-
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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 CPI scales. Note that the original

estimated proportion of variance due to between family en-

vironment for some scales yields negative values, which are

uninterpretable. For Social Presence, Communality, Achieve-

ment via conformance, Flexibility, Rigidity and Aquiescence

scales, the raw 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 was produced

by this adjustment. Clearly in the case of these 6 scales,

and probably for ali 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 Kl 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 wariations

in Kl, since the difference between rMZ and 1.0 is adjusted

by multiplying it by Kl. In the case of the 6 CPI scales

with originally negative BE estimates, increasing Kl in-

creases BE by a small amount, but in no case did ad justment

of Kl yield non-negative BE estimates.

The final 4 columns of Table 13 show the results of

variation of the value of K3, holding constant Ki 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

NMSOQTscales are relatively consistent with the exception

of Natural Science Reading. For the other 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 low rDZ statistics.

It is clear, however, 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 so extreme that the only conclusion

which 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

DescriptionofMethod

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 get 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 (1959)
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proposed 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) is 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

covariance matrices,

The present multivariate method ia a simple extension

of the previously described univariate technique. When

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 matrices 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 factors 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 variablea 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 ali 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 easential statistics

are the intra-class correlations calculated separately for

MZ and DZ twins. Recali 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 twin 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 twins, These matrices are obtained by corre-

lating, for emample, twin 1's score on scale 1 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

score on scale l, are numerically equivalent to the intra-
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Claes correlations used in the univariate calculations.

The crosa-twin matrix for MZ twins reflects the same

theoretical sources of variationas the rMZ in the uni-

variate case. Each 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 two measures governed by independent here-

ditary mechanisms and unrelated environmental influences,

the MZ crosa-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-

tween 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 equivalent 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 isa 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 correlations,

multiplied by 2.0, would yield an estimate of heritability.

A constant could be introduced into this calculation to

correct for the effect of assgortztive 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. While

this constnat may be changed, the pattern of correlations

will not be altered, and the value of the constaat will

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 ceoss-

twin matrix (1). The matrix representing estimates of within

family environmental variance common to the set of measures

is calculated by subtracting the MZ ceoss 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

elements, the MZ cross-twin correlations are subtracted

from the corresponding simple correlations between the

two measures.

From these caiculations, only three matrices are of

interest for further analysis: the H matrix (4), the BE

matrix (5), and the WE matrix (6), all of which sum numeric-

ally to the criterion correlation 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 walues 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

@ WE matrix which should be factorilly equivalent to the

H and WE matrices obtained from the manipulation of the

two 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 on@ measurement are

due only to different environmental experiences and error

of measurement. Any correlation between identical twin

differences on two measures, then, would indicate common
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within family environmental 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 &ffect 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 crossa-twin correlation matrices,
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Multivariate

Analysis

ofNMBOT

The multivariate procedures previously described were

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 femaies are at a disadvantage on ail

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 with 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 before

and after removing the sex effect, and Table 16 presents

the same information for DZ twins. These two cross-twin

matrices were 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 Scaies

(Criterion Correlation Matrix

 

Ray Correlations

E M =) N

English Usage 1.00 .34 .63 .57

Mathematics Usage 1.00 .60 .65

Social Studies Reading 1.00 .67

Natural Science Reading 1.00

Word Usace

Sex (1 = male, 2 = female)

Correlations with 3ex Remeved

EB M S N

English Usage 1,00 .60 .65 .61

Mathematics Dsage 1.00 ,.59 .63

Social Studies Reading 1.00 .66

Natural Science Reading 1.00

Word Usage

- 66

55

67

57

77

61

1.00
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Table 15

MZ Cross-twin Correlat ions on NMSQT

 

(Matrix 1)

Raw Coxrelations

E M S N W Sex

English Usage «76 1.49 159 1.54)

=

660) ow 13

Mathematics Usage -75  .57 .61 .51 -.28

Social Studies Reading 77 .62 .71k -.09

Natural Science Reading 069 52 -.21

Word Usage -86 .Q1

Sex (1 = male, 2 = female) 1.00

Correlations with Sex Removed

£ M 5 N W

English Usage -76 .355 .61 .59 .60

Mathematics Usage 73 .57 1.59

=

.53

Social Studies Reading ~77 662

=

=~471

Natural Science Reading -686 ,.53

Word Usage «86
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Table 16

DZ Cross-twin Correlations on NMSQT

(Matrix 2)

 

Raw Correlations

E M Ss

Engiish Usage 255 33 .40

Mathematics Usage 48 .39

Social Studies Reading 054

Natural Science Reading

Word Usage

Sex (1 = male, 2 = female)

N

39

042

Sl

035

Correlations with Sex Removed

E M S

English Usage -55 .36 .41

Mathematics Usage 042 .36

Social Studies Reading 252

Natural Science Reading

Word Usage

N

41

37

049

052

Ww

46

38

053

«47

64

47

37

052

246

1,00

Sex

«04

se 31

a) 18
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Table 1?

H, WE, and BE Matrices Calculated from

Crosas-twin Correlations

 

Hereditary

Matrix

(Matrix4)

E M 5 N W

English Usage »40 38 ~40 - 36 2 26

Mathematics Usage »62 042 44 032

Social Studies Reading 50 26 38

Natural Science Reading 232 14

Word Usage 44

WithinFamily

Environment

Matrix(Matrix6)

BE M Ss N W

English Usage 24 205 04 202 207

Mathematica Usage 27 202 04 04

Social Studies Reading 023 04 - 06

Natural Science Reading 232 208

Word Usage 014

, Env: ; |

E M Ss M Ww

Englieh Usage « 36 017 21 023 2 34

Mathematics Usage ell «15 215 21

Social Studies Reading e27 2 36 233

Natural Science Reading . 36 -39

Word Usage 242
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divided by the corresponding element in the criterion matrix.

The correlations transformed to percents of covariation

are shwon in Tabie 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

zygosity 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 set 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

English Usage 240 63 ~62 59

Mathematics Usage »62 o7l ~70

Social Studies Reading ~50 °40

Natural Science Reading 232

Word Usage

WithinFamily

Environmental

Matrix

E M S N

English Usage 24 08 06 203

Mathematics Usage 027 »03 06

Social Studies Reading 223 06

Natural Science Reading 232

Word Usage

E M Ss N

English Usage » 36 28 032 38

Mathematics Usage ell 25 224

Social Studies Reading 227 055

Natural Science Reading +36

Word Usage

~39

-56

49

23

244

ell

07

08

«13

014

«51

~37

°43

64

042
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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-

twin correlation between these two scalea is large compared

to the other off diagonal elements 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 word

Usage is quite small. The standard error of these two corre-

lations, however, is about -025, and the low H value observed

may be due to sampling fluctuations of the MZ and DZ cross-

twin 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 between 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 environmental 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 thie 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-

parigon of the factora 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 communality estimates. Two

factors were retained from the analysis of the hereditary

matrix, the first accounting for 80% of the variance, the

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



-79-

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 were

also retained, accounting respectively for 22.4% and 19,7%

of the variance. The first two unrotated factors obtained

from the between family environmental matrix summed to 101.5%

of the variance, but it was decided to retain both of these

factors. The first factor accounted for 90.4% of the var-

iance in the BE matrixs the second accounted for an additional

11.1%.

The factor structure of each of the component matrices

was 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 vere

normalized by the following procedure. For the criterion,

H, and BE matrices, the set of squared loadings of each

variable on the first two unrotated factors were summed 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 quotient. The factor structure of

the criterion matrix could then be compared to that of each

component matrix by plotting the location of each scale in

the two dimensional factor space.

The original axes were rotated 350 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 list 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

was the case for the criterion matrix, the first factor of
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Table 19

Loadings of the 5 NMSQT Scales from the

Criterion Matrix on Unrotated and Rotated Factors

 

B
ai___il_

-99  -.10

°85 ==.53

295 -.30

96 .28

©9300 -.37

 4_il_

7k 72

12 099

85 57

42 292

90 052
 

A

iti

English Usage 284 -.07

Mathematics Usage -80 «50

Social Studies -88 ~.26

Natural Science 83 24

Word Usage -86 -.35

A Loadings on unrotated factors

B Normalized ioadings 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

 

English Usage

Mathematics Usage

Social Studies

Natural Science

Word Usage

A
1.ii

-60 -.07

©7300 -.19

-65 20

«51 -.29

-51 =. 40

B
j* li*

298 17

+96 » 26

95 -.30

- 87 049

079) -,.62

i__£_£li_

50 .88

50 .85

-85  .57

-18 8.98

099 22
 

A

B

O

Loadings on unrotated factors

Normalized loadings on unrotated factors

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 Cc

I il Jil I* Ir If! I II

English Usage -.27 .26 -.14 .66 .66 -.35 .71 .30

Mathematics Usage -.28 .22 .36 .56 .44 .71 -.20 .89

Social Studies -.25 .06 -.28 .66 .00 -.75 1.00 .05

Natural Science -,39 -.38 .07 .71 -.69 .17 .35 .786

Word Usage -.26 .00 -.07 .94 .00 -.35 .88 ,.52

 

A Loadings on unrotated factors

B Normalized ioadings on unrotated factors

C Loadinge on rotated factors

* Factor reflected
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Table 22

Loadings of the 5 NMSOT Scales from the

Between Family Environmental Matrix on

Unrotated and Rotated Factors

 

A

i___Ii_

English Usage 250 =-.30

Mathematics Usage e3lL =-.10

Social Studies 052 16

Natural Science 59 21

Word Usage -65 ~.04

B

i_.._li_

74 -.26

-91 <-+.09

-90 -10

-90 10

1.00 ~90

1__ti_

-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

It

 
Simple letters represent criterion matrix
Circled letters represent hereditary matrix

English Usage
Mathematics Usage
Social Studies Reading
Natural Science Reading
Word UsageZ
2
H
z
M
m

H
u
t
h

a@
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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 indicates 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 loadsa 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
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Figure 4

A Comparison of the Factor Pattern of

the Criterion NMSQT Matrix and the Between Family

Environmental Matrix Calculated from

Cross-twin Correlations

aL

  
 

 
Simple letters represent criterion matrix
Letters in a square represent between family environment

matrix
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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 toadings of the criterion and BE variables

on the two 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 analysess 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 .08, so that partail-~-

ing out the sex effect did not alter the correlations cal-

culated to two decimal vlaces. Matrix 7, the alternative

WE matrix, i8 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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Alternative Matrices Calculated from Twin

Difference Correlations

 

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

E M Ss N Ww

English Usage 1.00 «17 219 «07 232

Mathematics Usage 1.00 019 16 -18

Social Studies Reading 1.00 212 30

Natural Science Reading 1.00 19

Word Usage 1.00

Correlations Among DZ Twin Differences
(Matrix 8)

E M Ss N Ww

English Usage 1.00 042 46 041 047

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 5 N W

English Usage ~00 250 °54 -68 » 30

Mathematics Usage »00 » 36 »60 66

Social Studies Reading -00 052 58

Natural Science Reading «00 250

Word Usage «90
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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

were 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 substituted,

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 alternative H and alternative WE matrix were

normalized. The location of each variable was then plotted

in the two 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 lists the loadings on the unrotated and rotated

factors from the alternative H matrix, and Tabie 25 lists

the loadings of the variables on the factors from the alter-

native WE matrix.
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Table 24

Loadings of the 5 NMSQT Scales from the

Alternative Hereditary Matrix on

Unrotated and Rotated Factors

 

 

A

ail lI* ll.

English Usage -.75 33 292 ~40 30 98

Mathematics Usage -.69 ~10 99 014 52 87

Social Studies -e71 -223 95 ~-.30 85 «57

Natural Science -.82 15 98 17 249 88

Word Usage -.66 -.42 ~-84 -.54 297 032

A lLoadings on unrotated factors

B Normalized loadings on unrotated factors

C Leadings 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

~4___ii

English Usage -~.49 o27

Mathematics Usage -.38 -.14

Social Studies --49 -,04

Natural Science ~.30 -.30

Word Usage -.58 » O05

Le Li*

-87 -.50

94 © 35

1.00 «00

71 71

1.00 200

~___L

295 8.37

-35 96

-63  .80

-.-11 1.00

-63 .80
 

oO
wo

»

Loadings on rotated factors

Factor reflected

Loadings on unrotated factors

Normalized loadings on unrotated factors
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A graphic comparison of the structure of the H matrix

calculated from cross-twin 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 each method was .73. The correlation between the

two sets of loadings on the second rotated factor was .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 caicu-

lating the WE matrix is not go 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 was

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 MZ difference

correlations, which ranges from .03 to .04,

From this series of factor structure comparisons, 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

iL

 

 
Letters in a circle represent the hereditary matrix cal-culated from cross twin correlations
Letters ina triangle represent the hereditary matrix

calculated from twin difference correlations

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

2
W
U
z
h

a
n
e

w
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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

0

 

 
letters 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

Z
2
W
3

i
)

matrix calculated from twin difference correlations.

English Usage
Mathematica Usage
Social Studies Reading
Natural Science Reading
Word Usage
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tary and within family environmental origins, but the two

factor structure is not related to any opposing dimensions

in between family environment, which reflect only one genreal

factor. In no case were 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 somewhat 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.

While the matrices obtained from twin difference correlations

may be somewhat less accurate, the similarity of factor

astructure 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 hereditary and environmental variance com~

ponents. Given this information alone, however, point es-

timates of these components cannot yet be justified. Further

narrowing 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 subtie differences in the environments of

identical and fraternal twins is needed. Knowledge about

test reliability for the specific twin 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 proposed in this paper

provides a method by which patterns of correlations among

measures can be further explored. 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 py 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.

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



~100-

This value also indicates the proportion of population var-

iance which 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-

ual 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
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traits. Successful educational interventions may aim at

increasing the average intellectual performance of school

children, but the existance of genetic variation will re-

suit in substantial variation about the population mean.

Jensen aptly gums 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 }

expend 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 I

Zygosity Questionnaire
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APPENDIX II

Twin Questionnaire
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CA (1-6)
What is your sex? (Circle one.)

Mile 2... 2. | (7)

Female
 

When did (will) you graduate from high schocl? (Circle one.)

Mid-term 1962-63. 2. 000.000.000.202 22443 (8)
Spring 1963. ........... 0. 484 4. 4 4h
Summer 1964. . 2. kk kk ee a

Mid-term 19t-4-f6. 2 2... kk ek te

Other (Circie and specity.) ‘
 

What wiil you be doing this fall? If you expect t- be doing two things simultaneously
cirele beth. If you are cursidering two alternatives, circie «niy the more probable.

Student inoc llege, hieh cele ol or training course. 2. . ee a ee ed (9)
Working ata. type of job whieh T expect t.. be my

long-rus career field. 2... 2. 2...

Working at a job which will pr babiy not be my

long-run career field... .. 2... eee ke ee

Military service, 2. 2 2. , ekke

Housewife 2... 2 eeeea
Other (Circle and specify.) f
 

 

What college or school are you planning to attend next year? (If vou will not be 4
Student next fall, write in “None”. )

(10-13)
 

Name of College City and State

what will be your future career or life work? {Be as specific as possible.)

 

 

 

 

 

(14-15)

What alternative career plant are you considering? (lf -17)

What is the highest level of education you expect tc complete?  (Cirele - ne.)

High sched diploma, 2 0 weeeee] (158)
Nen-c Lllese training. course (busines. Sehr. b, murce’. ¢rnpning, ete.). 2...

College, but less than a bachelor's degree 2. 2... eee ke ke 3

Bachelor's degree requiivalent. 2. 2... 2 eee ke 4
One er two years f graduate or pre fessional study (M.A., M.B.A., etc} 2 2 %
Dector of Phil.s phy (PheBo) . 2...eeee ES
Doctor =f Medicine (MAD). 2.0.0... 2.2.2... 2.8: . ~. 7
Doct r of Dental Surgery (DDS). 2... kk kk ee ek ek ee ee el
Bachelor of Laws (LALBA). 2ee
Bachelor of Divinity (BD). 2...ee
Other (Cirele and specify.) x

Which hand 4 wou favor? (Circie ne.)

Tonave a@iwiys teen right manded. 2... 0... kk kk ee ke ee ee (19)
Torasored my left mand a: a ohiid, tut amon wordent sanded . oo. 4 ee as
Tam .eft tanded and tried, un coer ofurly, ¢- witch. . ow. we
Taam ett panded and nave nm otooeri oacly tried + wi ee ee
Toamoambidestr. 2 oe eeea
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9. What is your academic rank in your high sehool -owaest
(0001 is the highest rank, 0002 the next higne t, ete.)

 

 

    
I ranked number in aoela.. f         
 Huw accurate is your report of high school rank? (Cirele ce.)

It is correet us reported to me ty the och 1, coe ee ee ee :
It is an estimate calculated from erade ave rate, Percentias Pank or some

other measure of perfurmance ... . 0.0... ee .
It is @ smuecr based on my general impression. 2... kk,
I have no idea “Pf my high school rank ani uve ett tre item tiank. .
 

Ts your rank in class as repurted above 4 fair indication °: your atdiity?

Tt grossly umder-reprecsent om ipility ..
It chightly under-represent omy mavility.

(Circle one,

(4)

  

 

 

Tt is a fair representation ot my abiiity. : -
It slightly cver-represent. my abiaity . . . , : : 8
It grossly «ver-represent s my ibllity. : soe ee

10, Which of the following best describe the community which you think of 45 your home
town during high sehool days? {Circle one.)

Farm Gor open country. . 2.0.0. 0.2. 0.88, . . (513)
Suburb in a metrup liter area of--

more than © million population, .o. 0.
500,000 to - million. 2... soe . 4
100,900 te 499,999. . 0. 0. . 4
less than 100,000 ..... coe ee

Central city ina metropolitan aren or tity ore-

more than. million papulation. . . . ts
£0,000 tr midbicon. 2. . , soe ew ee
DDG, O00 tba gua, . kk, - 4
6,000 to 99,499, 2 wk, gy
ty, 000 ts baggy. 2. eo, are)
eed tar POS, | LL, . a

ll. Hw much do eon smoke? (Cirese ai. that appiv.)

fohave never omoked. 2... : (41)
Toused t we Kee bot ot pped . : coe :
Tom keooniy ogenci malls rounder Speevitar efreumotagncer

Pom ke from. to o.4 cigarettes a day. . coe oo
Toomoke from iow: cf cigarettes oc. iny :
T smoke 40 Or more cigarette. oa dacs, - - 6

Poemcke from lot: cigars acing 2. 2. soe
Tomike from ho too clparsou day 2... 00,
Tom ke Tour mre «tears a day. i... 2, - :

Ioom-ke from lot + pipefuls of tobace 4 day. - '
loomoke frome to 6 pipetuls 8 tobace :ody. ‘
Tosmeke " oromure pipefuls of + beaee  , day. . fi

he. If you am-ke d yo. inkale the omuke fat roar vara 2 (Cire. ro)

Pom’ t cme ke. ' ( }
roredLy Poorer Settee gy

rot domes Enrcicie . oo. .,

m
e

ged by dntvipe 2. 2 . . 4,

aise
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13. In an average week during the past school year, how much time did you spend in ect

the following activities? Indicate time when you were attending ocnole-do om tine. wb

vientidon time. Pill in the boxes with twe digits indicuting the iverave number ton or
spent in each activity during « typical seven-day period. Tnodieate time to the near &

hour. Do not write in fractional hours. (.

FOR EXAMPLE:

If you spend about 8 hours a night sleeping, vou .iee]

7 x 8 hours a week, which you would indicate: | . 2... 1... 5S 6

at‘)
 

    

No. or Ors. mo. of Hr..

 

 
 

Studying for school assignments ...  Daydreaming. - - - - eee e
 

 

Personal esare (tatrdrar,

fixing hair, puttine oh

makt-ap, etc.)

 

Attending class . 2... 2. 2. we we  

  

Reading tor pleasure. . . . . . 2. 1  Attending club oro oore@andzin-

tional activities (meet ing:

piedge-duties, ete.) 2. ee

 
 

 

Taiking informally with others. .o.. 

Participuting in musical,

dramatic or artistic

uetivities . oo. .

 

 

Watenineg TV. 6 6 ew we ee eee     
 

 

Working © ther priects

rhethies not directly

related * m ourne work

rota Jati

Attending m vies und plays. . ,
  
 

 

Watening Sports events. . 2. 1 . eee
 

 

 

Fo ling around, wo. ting time
 

Gleeping. 2 6 6 ee ee ee ee ee  
 

 

: a
i . }

Playing sume. (cart

Working fora calary, hourly wher ying ,
, . . enens, ete
or @ Mmisclonm . . . .

 

 
 

 Participating :f op rts
Working nooyeuir cwn private ,

® : , , shed practice ct ions. 2. -
business enterprise 2... 2 ee ee         
 

Yh. What ir your racia. backer unit (circie one.)

White. 2. 8 ne ee ee ee ee ee ee ee (ro)

Oriental 2... 2 fk eeee

Gtner (Cireie and cpecify.} "4
 

In which reiigi on were vy ou reared? (Cirele ne.}

Protestant (Cireie and cpecity.) 1 C70)

Roman Catholic... 6 ee eee eeee
Jewish 2.0 ee ee eeet

Other (Circle ‘snd specify.) be

None . 2. 6 weee
 

What is your present religic.us preference? (Circle one.}

Protestant (Circle and specit+.) ' (7i)

Roman Catholic . 2. 2 ee ee ee ee ee ee "

 

Jewish 2... 2.ke
Other (Circle and specity.) 4
None 2.0. eeee

’

wpe
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LB

15. Below is a list of things that students s metimes d- Indicate
you have done during the past year (since this time last year.)
in an activity regularly with a frequency upprs-priate for the activity,
number under "Frequently."
not frequently, circle the number under "Occasii nally.”
the activity during the past year, circle the number under "Nt at all."
for each item.) 4

Ae

oy °. mn

(7-62)
ee. oe - ”
eon

Played checkers . . ......,..21 2 3 Played 4 practical joke or

Played chess. . 2... 2... Le 3 Played goit.

Went horseback riding... . ... 24 2 3 Ran track €¢5 ones, horeles,

Went ise skating. . .........d/)] «2 3 Went water skiing

Went roller skating... . 2. ....i2 2 3 Went skiimig.

Pitked-up 4 dute in a pir, restuurant Purticcpated in cre»

which uf these

If you have enpaged

cirele the
If you have engaged in an activity one or more times, but

If youhavenot engaged in

(Circle

some one

events (sculls,

things

ne

distunee, ete )i

rosurf Overd riding . . }

or similar place. lo o2 ¢ pairs, fours, etc.).

Made minor repairs around the house ! sa Stayed up all night.

Tow Kk Cough syrup... .. 0... 2 2 OD Attended vo pubisc desture Cnet fora

urse ) Loe 1
Cared for tropienl fish or gclifish 2. 2 2 4

Drank wire j
Cared for other pet animals 2... . . i. 4

Gaveoa pub iioorest*al {vy o4., instemu-
Pray3 (not ipeluding price pefore ment), etl)
Meals).2a

Gave mq prepared taik of gi fteen or more
Suitwrace tefl re men.s 2. 2 0. . 0 2 2 gs pepe

Dice dosed how tu make money «iti. Listened to the ridi j
friends 2...2 $

Porforme id magic or cur: tricks ]
Listened to mouern (proprecsive) dues. 5 .

Mae sige tpoeks dino tlaos 4

Listes. tot) New Orleurn.! (Dixieland)

JBZ2.8 Played a piane or other {nustrument while
Lners were singing. }

Listened t fock musie. 2... Lo, 3 ;
leert money t rie :

Rode or om + reyole ] © 4

Rough a f lk micic resord 2
Went hog party... ae 3

Draunn ehicny, vin Srer fiarch liquor
Gambied with surge. 2. 2 gs 5

Mio ent ye i Pob.aryo or urbe ad
Gambied with dice oo). a |

Hove boarder lumen,
Diseurgued ochod Gutject. ith

Prienty . oeeg Worked oon a serap bok

Droveoy rover es M PLR, . toe, ‘ Kroitted

Si aor Newe | Terdtipe.

Were os cleep in clings. 2... 0... bg 3 Wer social (balir om) sane ong :

Shi?i Lie dosb oat your gt 1

Borroee do mney. 2.2 Pooichet yourot + :

Used “Man-Tan," "Tan-O-Rama," “qg.T."
or simivar preducto 2...2 3 wim

(1-4)

« 3

3
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Studied with anuther pers un

T ok dancing lessens.

Took No-Dez or other stay-awake pills

Repaired or worked aa car

Changed clothes during the day

(exclude aym or athletics).

Baby sat.

Performed pledge duties

Took a sleeping pili.

Sang in @ church choir.

Sang in a schowl chuir.

Sang in # small ensemble (trio,
quartet, etc.).

Took golf lessons

Bought a popular or jazz record

Tok Horseback riding lessons

Cuckeso1 t mplete meal.

Cleaned and dusted your room.

Daydresamed in class

Worked backstage on & play.

Did voiuntury ’ rk for ou hospital or

service organization (Red Cross,
Heart Fund, ete.) ..

friend.Arranged a date for a

Attended atnletic events.

Worked ma number painting

Mo. bets ooo: fame or ther event

(.° curds or siee}

Played charades

Attended u burleoque oh w

Went t: a party with a date 2 2... .

Went t an overnivh: or week-end

party

es
45

4 5
45
45

bs
us

Ws
us
45
us

45

a5

45
45
us

u 5

us

a5

45

us

4 5
ws

us
Ws

ws
ws

“5

B

4 he
go
y©
ai
¥

6 Went square dancing.

6 Carea fo roa op tted plant

6 Argued with a teacher in class

6 Bought 4 paper-back book

Bought s classical or semi-classical

6 record

b Chewed gum

6 Rit your fingernails

6 Rede in a sports car

6 Went sightseeing

6 Practiced on a musical instrument.

Took 4 nap or rest during the day. .
6

Talked in a language uther than English.

6
Conducted # ch oir, band or orchestra

6
Took voice less. ns

6
Crocheted.

6

Picked-up a hitch-hiker.

6
Tutored sumeuone for money.

6
Tutored some.ne for free

6

Wrote articles fir a scnool paper, year-

book or Similar publication. soe ee

6 Went t. a night club with a floor show

6 Took ph -tographs

6 Built or flew @ model airplane

6 Took Metrecal or similur ifetary formula

Participated in a student demonstration

6 (strike, water-fight, et -.)}.

6 Attended un omonest ra ee neert.

5 Attended ao formal csc

6 Read magnzines ato newootund wlth t

buying uny

6 Worked for a club or organization.

x

(1-6)

Lge

5 e

re

ub &G

6 6

vane

5 6

5 4

5 Of

© ¢,

5 6

5 6

4 6

5 6

4 6

5 6

5 6

8 68

5G

5 6

ae)

5%

5 46

5 6

5 6

OF

5

LF,

6 4,

uot

5 OF

x
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Played fvuotball (touch or tacewle)

Bowled. 2. . 2... ,

Went to the mevies.

Developed pictures (darkroom » rk).

Attended a professio nul stage play.

S licited advertising foro. sencl
paper, yearb.uk ro geimilar pubii-
cation.

Went swimming

Purticipated in fieid events (sh t
Put, jnuvelin, hign jump, ete. ),

Saw Fo reign om vie

Rodeo: picycle.

Attended «a horse race

Played tennis

TwOK tranquilizing pills.

Attended s student stage play

Drove on e@ar

Went boating.

Worked Crcsowurd pugsres,

Ate lunch or dinner aione

Watcned TV.

Put up decorations for a Party.

Attended a ballet perfermance

Overslept and missed class or
appointment

Visited 4 person in a hospital.

Obtained § book or jeairn:l from the
library

Reo.u The Bihie.

Danced the twist.

~]

-

x

a

5aty

T kK vitcuming

Pi: porte ot it porate

mocetke Dor pr fe sri onal prige Pient oor
wrestling mater,

Foe, a OAASy re

AC ce } r r r Ion

V te Moai am

Pliryra to iret roster

Ween? roy

eith friends.Discussed

TOOK ~axative.

Talked for over tnirty min.tes auton time
thothe telephone

Ma. ,@dou teacher cy ui: rirst name

Purticipated inoa eedding (.sher,
muid, ete.).

Bought Stamps for a stump ilecticn

Cc. £

oe
PeiPle doa hati,

Wrote letters t. frilengo your own Ae.

Went window on PRitw

Drunk ito bar

T .kK aspirin

Painted # picture ( 4],
etc. }.

watercolor,

faye curds (bri ige, pinuchle, ete.).

Toid oj ckes

Listened to ree orgn in ag ot pe eitheaat
boy dry

P, eyed dio ots dug. royav? toned

uw

eriedes-

pastel,
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Ate Chinese food.

Swore in the presence of your parents

Swore in the presence of girls your

own age . .

Swore in the presence of beys your

own age

Was consulted fir help or advice by

someone with 8 personal problem

Touk anti-acids (Brumo-Seltzer, Rell-
Aids, etc.) .

Lay awake for an hour or mere trying

to go to sleep.

Had a nightmare

Went without breakfast.

Went without lunch.

Went with ut dinner

Wrote a letter t a “pen-pal™ whom
you have never met in pers n.

Did an imitation or impers nation of

an. ther person.

Complsined about service in

restsurant.

Cribbed « paper :r had s.meone ghost-

write one for y os

Drenk black e offee (no cream
sugar). Los

Attended a churen or service

revigion ther than your wri

Placed a long distance cal}

500 miles

Went oon a double date

Wrote 4 “love-letter"

Puorposely ditched a iate,

Wrote a “Letter-tv-tne-Edit

Had 4 hangover.

Pleyed a slot machine

a

ft

"r

over

aA.
eS

er oy gtoe
’

CPS
1 2 3 Let work for 4 class pile up until just

before a test.

1 2 3
Read poetry that was on t required reaiing.

1 2 3 Wrote poetry on your own initiative.

Discussed sexual matters with your mother.

Poe 3

Discussed sexual matters with your father.

lL 2 3 Discussed sexual matters with a mule

friend

1 2 3 Discussed sexual matters with a female

friend

1 2 3 Borrowed clothing from a friend.

1 2 3 Wore glasses

2 ow 4 Used a thermometer t take your

temperature .

lo ¢2@ 4

Attended a religious revival meeting

1 2 43

Looked something up in an encyclopedia

1 2 4 Bought or s:ld curporate stocks.

Baked a cake or pie from scratch (n

1 2 3 mixes)

Wore sun glasses after dark.

loe« 3

Awakened in the middie of the night and

was unable tu gg: back t. sleep

» 2 3

te a steak cooked rare.

ie 3 Was "“stvod-up" by a date

Reported 6 meone t. the authurities for

Pow 4 some fo rm -f[ misbehavior

Entered a speech or debate contest . . . .

1 2 4

Had your bach rubbed

lo 2@ 3

“Bird-dogged” (st le an ther person's

12 3 dante).

Loe 4 Had your date “bird-dugped” by saumecnr

else Lo Se

1 e 4
Had a drink before breakfast or instead

lL 2 3 of breakfast . . 2. 2. - 1 1 ew ew ee ee

Produced a work of art (not fora
bow 4 arsey. cu ke ee ee ee ee ee

x

n
e

_ a Q
a

A
u
e

a
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(7-70)

Had @ quarrel] with your mother.

Had a quarrel with your father. .

Had a quarrel with your brother or

sister. .

Had s quarrel with a male friend.

Bad a quarre] with a female friend.

Visited a friend's hume overnight

Visited 4 relative's home vernight

Had a friend visit your home over-

night

Started a conversation with

strangers

Went to the movies alune.

Tried on clothes in a store without
buying anything

Pushed a stalled car (- ther than
your own) .

Listened ti classics) +r semi-

Ciassicil music

Smoked 4 cigarette or cigar before
breakfiist

Pityed oa pinball machine.

Went okin civirnge.

Attended un art exhibition.

Played pei (inde or or cutdoor)

Went skeet or trapsn . ting.

Hitehenine 3

Actes in ot pig

Tried to hypnotize someone. ....

Town’ Suteruy sehea loo.

Atten ied Sunday school.

Attend 4 ehuren

Crist

Ployed basket tal]

Mende cn dry?

Diveusved ports wite frfends

Bia. hes:

Had a cline date.

©
a9?
re

5 6

5 6

5 6

5

5

5 6

5 6

5 6

5 6

5 6

5 6

5 6

5 6

5 6

5 6

5 6

Bt

5 6

e ts

no€

5 6

5 6

» &

» 6

5 6

5 6

SO

5 6

&,

1 6

x

ro
U
p

~117-

Kissed your mother

Kissed your father 2. 2... .. 000d tt

clothing (evening gown,
tinner jacket, ete.)

Wore formal

tuxed.,

Teid “airty joke" to male friends.

Told a “dirty j ke’ to female friends.

Hit or slapped « boy of your own nge

Hit or sinpped « girl of your own age.

Was hit or siapped by @ boy of your own

BBE.ee

Was hit cr slapped by a girl of your own
age. - - . . . . - . . . . .

Lentoc, thing t io otriend,

Pivyed Monopoly, Serabble. or similar
eames. 2. 2 2,

Drew Pictures or doodles in @ notebook
luring class

Participated in a science contest or

talent search. . 2. 2. 1. 1 ew ew ee te

Pliyed sick t- ig taking

roother unpleasant duty

suv ‘an

Pinayed in a concert orchestra.

Liftea weights

Pliyest tanle tennis oro ping-pong

Worked on Hi-Fi ororadi: equipment

Dined oy cundie ligent.

Participated drou denate or speeeh contest

Piayed soccer.

Pwayes in s marching vand.

Lost your temper

Went Pishing

Asked quest. one in css

Lei Heerding cece t

Became int xicated

Pittyed 6p titaire

oer ted bhatt op pee ime:

Ate cunay.

Drank oeer

-45 -

exiumineatio-r,

Oe ag

ee

5 6

Nf

a t

5 OF

5 6

HOE,

5 f)

5 6

4 6

5 6

66

BOF

HOF,

S ¢,

5 4

é

ot:

t f

ok,

5 &

5 6

oof

© f;

£ é

t é,

' fr.

BooG

' f.

ok

t f,

to ¢

x
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Rode on a roller coaster, ferriy wheel,

merry @o round, «r similar ride. . .. .

to recording make

this item. . oo...

As a check on accuracy

no response at ali t:

Studied with the radio, record player

Or TV on. we ee eee ee et

Had so ofe rher or red

eace Pop fy ae ee ew ke ee ee ne

Paid menotie top aioho vw up sh es. 2 ae

Cut vouroewn hair. 2. 2 2 ew eee ee

Started oat

Vovedo tor come ne yo cp snew on thing abe st

Sper an hour ato tose daydream ine. 2.

ther ob

aneer r

he bor vale r

Gave ox. tip ¢ eiohr om oattendant . 20.

Resi o.tnote fo tet ore po ine * wPOp. ewe

| aA

Rowa :

 

ratr ti! of tor roid ewer). a,

dD v4 vr Luv at t ro r . weet o -

toes t set t Ca

Jumped Gh oa bara hate 2... ee el

Deoenk fo osu or move re : Se ‘

Iriy Dae wk ee ee ek te

mee tow ’ "oF toad ptul : . -

wo? ‘

+. “4

be *

. ‘

4

4G

‘

” ‘

'

, +

o ‘

‘

- '

1

acs
- roy

¥ ~oF

aaS

mee
aot 1Caeptom

Ie patil

7} aye

rier

Vrder *

Beeaed ‘he

Made a new

washed div

i K ~ ot

wrote _t

IP Vf : :

: rouse

~ vee 4 a

yf “7

wd pte p ca

: pene r 4

neo a

ra not i

pate bore cgef

te reo. oat

a eof i

‘
i wd .

wed i eK

 

|edit

Cory dee come

tdenlo.r

ae

, make tnem

TpoOm™ ho party or

Pryor some work. .

omecene: te

te-liefe. ..

net

ceeda. be

we rative or

ar Path ww.

rial page Poa

friend. . 2...

wT, Ted, 2. 4 ee

 

Wal at . . .

7! © ‘ roa’ re

2a

oo. , 4

ite ited

ROM met gee tut

Tor Foro. phe

reCK up. eae

tos woe a

' roo fee

' ' :

rey r rc ‘ ror

ib cae

Chvariptes id.

thang tii

idefe. . .

sad Rated

newpaper

eo # 8

ry soa 4

eof a

Meats. - 8

. 1 deat

a
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16. People have many different goals in life, some of the more c.mmon of which are listed below.Indicate the importance which you place on the fullowing kinds f accomplishments. ispirations,and goals. {Circle one in each row. )

 

 

 

 

 

 

 

Very

Essential Important
CD (1-6) (some thing t- achieve Somewhat Of little

I must (out not Impurtant rou
achieve ) essential) te achiev imp rtance

Becoming happy and c.ntent. .......,., . . ‘ pyBeing well-cff financiaily. . . . ee ‘ ‘ 4 4Inventing or Seve Top ing a useful product or
device. . . soe oe ee i © 3 4Helping others | who are “in difficulty. re : . 3 “Becoming accomplished in one =f the performing
arts (acting, dancing, etc.)......... : . 5 “

Developing a meaningful philosophy of life. . . i . 4 “Becoming an authorityon & special Bubsect ir.
my field. . . . . Loe, 1 4 “4Doing something which will ‘make my parents
Proud of me... woe ee ke i c 3 4Becoming an outstanding athlete Fee ee 1 : 4 “Making sacrifices fur th» sake of the
happiness of othere . 2 2. 0.) | . ] . 3

Becoming a community leader . . . . Loe, : : 4 4Becuming influentiai in public uffsirs. . . . . 1 . 3 4Becoming & mature and well-ndscsted pers on. : . ‘ 4Following a formal religious cide... oe 1 4 4Having the time and means to relax and enjoy
life...

. ; 4

Making a theoretical contrinuvtion to setence. . 1 . i “4Making 4 technical contributi nt» selenee. . : ‘ 4Writing goog Pietion (pomeme. novels. short
sturies, etce.). 22. L . 4 “Being well resga . .. Cee, : . 3 leObtaining awards or rec endtion Foe, i . 3 4

Never being -bligated to pe opie. Se, i . 4 eKeeping in good physical condition. . 1 : 4 4Producing good artistic work (painting,
sculpture, decurating, et-.). 0 2 2. 0 : ‘ 5 “Becoming un ace mplished mustedar, (pert rer
or composer). . 2... , cone . : ‘ 3 ‘*Becoming an expert in finance and commerce... 1 . 4 4

Keeping up tu date with pulitical affairs 1 e 4 4Being well-liked: . toe ee l z 4 4Being a good husband or wife. 1 2 3 kBeing a goud parent Se, l < 3 4Finding a real purpose in life. 2... . : 2 ¢ 3 4

Being active in religinus affairs... ... . : ‘ 3 4Having executive responsteility fortne » rk
Gof others . . Be, i ‘ 4Avoiding hard work. : . 3 4Engaging in exciting and stimulating activities : o 4 4Being successful in a business of my own. 2... i

a
e
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7 Which of the following statements best describes your religious pelief? (Circle

IT believe in a persunsal God, & supreme veing, wh kn ws my th ughts
and hears my prayers. ... .... 0...

I believe in a supreme being who created and contr is the universe, but
I am not sure that individual people can communicate vitn Him

Tam net sure whether oro not tnere is «4 God, but I tend ty think that
there is. 2 2. .we

Tam net sure whether orion ot tnere is a Geri, tut To tena oc. think that
there is not.2...

I believe tnat there is m Gedo. 2...

To cion't know what 1] belfeve

Ovher (Circle ana specify.)

JTLee

 

(4)

 

Lhe speed with
1

be

1c. An issue whicn has beer the subject Fo pare. debate presently
' +Which integration fo the roses. partic wa: wvoONewroes and Whites ah ald tuke plave

Bein this co antry. Which ff the stutement hel wo comes cl gest t your personal
opinion? (Circie ne, )

Ali siseriminat 3

be st oppei immediately. even th agh thas pr bably} * Bp y m
o cnange many

  

hoamong people on che tasis of race if untair and should
1

 

 

 

 

 

 

aa + . sae ; ¢ Teome
iM .Curren* o e@ial institutions i (int.)

The elimination fo allo diseriminut{ num ne Pe opaeo ob tne baste of race
dadote Gr Poel. tat owe oan loopy: edo Slowiyoen ath '  Gllow pe. ple

S oomiake cdjusctmento tothe churges: thet would oceoro. . . . ee

Basic cegal rights sto ald pe provided? haa T4actes, bot oey nid this,
people gh wld be uble to limit trevrou.s cfation: *  omercers f their
Whore IP tne ant to... ee 3

There are prest differences petacen tne races ao. there fh on reas on whi
Sree bP Peers, St bb mo tote use boas the ta) fob septa rived:
Piggies GS .ch ao vot tip priviaepes, eduevatio na. port andt aes, ete. 4s

Tohave nm. particusar feeling ne woy orothe ther... 0... eG, 4

Other (Circle ans peciny.)

fa

19. An ther ioS.e ahich Nac teen the sutieet 3 poaha. geteate orecento, 25 tne role of
the federt. government in provicing for the needs of the i@. Which of the
Statement. te. e comes el fest to your pero ona. pardon? if new)

Tre Ye cera: government on u.d 2 Por the peuple ha yoatot they cannot
pooittiy d) Por themselves. This inceluaes such mattern of interpnatdornal
Pesetane, mati nel defence and the line. Al. ther fl ot eg pee tats
sere Pada BO Wernment. oro privite ep teerp edie ' fo )

The federal government enn trong rene pee + Thee pep ye, Moar cy eB

antoshoulstoenter fheids saern asa es Soougtr ie
slture, timation of the nr he fre, soy St

Po overmument:. and private enterprige nave fatied « 1 Bote pater ft ,

The federal gevernment is responsible for tne we.fure of the people
and should expand its activities in such arenas as education, health,
generation of power, etc., even thugh there are alrendy local or
private programs in existence . . . .. 0... eee

Tonave not rong fee lite be atote Sher ‘

ther (Circle ant specify) .
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20. What is your current marital cr dating stataust (Circle one.)

Married (etiidren or expecting)... 2). i (ut)

Married (n .
Engaged... ee ew ee ee ke ee .

Pinned oro going cteuive 2... 2. 2 ee ee 4
Usualiy date the same person. . 2. 1. ~

Usually date aifferent persons. . 2... . to

Dos, toate ato. 2 ek kk ee 5

dren) 2. 2 0... ee ea

  

 

Ol. What is the frequeney :f your dates? Indieat. the averuse numter of dates oo" each Lype
that you have per month. Round t the nesrest whole number. If gesc than one every twe
months, write i:"OO, (TI? married, indicate tre number o¢ times youo§nd your spouse pr
cut together t: these events.)

(57-4. )
Casual cuke, Tntucrma: tate. Formal fates
coffee or too movies, stu-

Study dates dent gatherings,

(No. per month) ete.

(Ne. per om nth)

 

 
 

danees and

i¢ parties

No. per month)

          

 
 

m
e

ot

 

eo. Have you done any of the rollowing things luring the past wear (ineo this time last year):
Tf you have done a thing one or more times during the year, circie the mumber under “Yr: ;
if not, circle the number under "No" (Circie one t or each item.)

iG (1-6) (cet)

YES NG YE. NO
“a

 

Gained mere than ten pound. in weidenhe . Wo Wiee |
Lost more than ten peunds in weight . 2. , Hest. charge fs y ar elasses

Flunked ocourse. 2. 2. ke \ precordipei on . 2... . ee eee
TecK foe Mrsg over ana ate ve req orement . Or ppetoa our te 2. ew ke ee ee ‘
Went ono diet. 2... 2. 4 Changed your long-term career plans .. 1 ¢
Became pinned or engaged. 2... 2... 1 a :
Broke -up with « @irlfriend. 2... 2.0.0.0, : Feva outooto. ove. . ke ee eee
Br-ke-up withoau op oyfriend .o. . . 2 LL, : . Vio iter relat, SO...
Donated money *. @ charity. 2. 0... Gk l . Was tn an abt one cident. but wasn t
Worked Por the elestion fou posits ong trivine.

be
e

pe
e

Pearty oor eandidate . 2. 2... 2 ek, i . Hiatt. feat pocader* while drivinme. 2. -
Contrituted money te a pe litdes. pets Reet one rom pe nu vei that were no ¢

pocandi date. foe ee . : reqadre to. 2. 2. ew eee el
Prope vedo marriage to oc me one. . 1 Weert hoa Waecatior trip with friend.
Received oa marriage proposal. 2. 0. 0.0. 1 WOU OWT eeke
Goto tieket for ca traffie vi tetion. . ] we fired trom: f tl. yk... kl 1
Was arrested poet & ticket Fo or something Donated te foe ee |

ther than ou trafmeis vie lation 2... 4, Repacste fotos ure te vg ee of op wot de
Went on the wagen (cw re fF arinking).. 1 : Wrote a Diaper or rep pt Poten romp

e

Simned x petition... eee ee ee eG Pe
Muctomizvei an tutom bise. 2. 2. 2. : Wrote 4 paper or pepe pe of thirty oor
Read one oromore nonefietion tb oR: that More Poti se l

wore net required reading. . oo... 0. , 3 Visltedtn nti... 2. :
tPainted ao room or house . . . . . ee a . Read the riograpny $0  Pamou., per on. |

Gob a babe 2... kk kkk ke ‘ . Wert t “rhe tee tment roe toander a Nabe
Had a check bounce. 2 2... kk. . rote toeroape pe ood k de damage Prom

  Set-up @ Scenedule with cpecifie for »  ¢ woe ee kk ee
Various activities 2... . 2... 2, 2 Chanwed your hair otyle . . . . . we : ‘

Went to a carnival, amusement park or serio. ay et oriidered cnaneing yeus
circus...) 2. ee ee ke i Pirclo name . oo. 6. 2. ee ee ee i

Had psychetherapy . . . . . . kl, . “ors ow oon. idered changine your
Made your own Chrictmis cara 2 2... t er Db nameee
Grewom beard. . 2... 0...
Bleacned or dyed your naire . oo... , i Head: beg opirituy. experfence 2... | :

soe . Sor tempaatet cule tie. . 2... ee ee :
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ee4.) Below fre a@ number fo aimenstons @long whieh pe poe can var... Piece

en each dimension as honestly as you cnn. The « ris or opts

of tne seule. TP one of a pair of words is leseriptive roy ., numoer

near that end. If neither ic descriptive voy ow. roi oto oinoupp.y equai.y, cirecis

one of the nvwmbers near the center. Many of the the situation, of

ccurse, but try t. rate yourself as yo. wily each row.)

rate yur

 

“ole sera be end

rirsle tne

eHon

beperdoon

pein

 

a "ae :
LP a SS EV

Foot Nopnreaipt

Unatiractive

 

 

  

 

 

 

 

 

 

Happy 5 sm Et fo UnN appy

Sitisties «ith self ‘ se Ee Go oiheosatdsd te lb oeathove vt

ConulGerate 2 fos r "dns nie ote

Weii-aijusted ij So 4% ft Fo Maludiusted

Dependur.e i 0 4 4 8 FF Uh dependable

Ambitic.s boo2 4 oe 8 FF Urabe ta as

Optimistirs <i. é« 5 ee on cd

Hifhestrung 200. 4 4% fom 7

Reop Moa db - . . “ : t 7 2b.e

Livy : uw t 7

ror a ’ s

A ever 2, soo °

Mrytieu. t Lherb L . Soe I thers

Talkative of, - | S tH 7]

Linke recponsitl.ity 2. so BEyt a aa

Messy . tow Bs “Ne

h ‘ . oe , , “ ue

4 , . ! sloapert

Huw l foe 8 Ff Have fee friends

toe Soe Noe od oem

. soe i
P 7, - P , horpyatave

1 ' ‘ , i “reed

5 : oF Leama e fee onfi tence

yo, eG Umipatiernt

14 we fo Utageacate

‘ t r * ner to 5

4 . r wl.

‘ ‘e ' , tr o a

4 ' r og 4K

ar 1 sou cof J Mg. pp .

ied : sou oof (eye

Hird « reer} 4 oo Ete Dake oat oe any
 

= u
n o
m

S
O

m
e

Rugged l L 4 Delde,te

Prefer f gore al one L yo GF Prever oo sore «ith ther

Lea ter + ‘ ‘ fy Foil oaer

5 / fo hamor . eRe Poroger os of tear

Ofer tired Rrra y

“aity getting Litt .e

tne Morning 2. 0 4 mF ot PF ap ain

wired

MPfhicuity petting

tne om rodng

 

Maeeculine 1] soo E&P Bemis jae

a Patent ‘ . . t z “is,cuare

v Inprectics,

re Dee ge
7 

Sr - te Gq
od . va

Sypnioticuted 2 2 5 8 4 6 Uns -phistdouted
Wook vest oat nieht c te Ee Fo tet re tee om ort dne’
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eh. Below are the same traits cn which you rated yourge.f bet om That¥y

how you would like ty be om each trait. Rememter, this tim ait ies

how you are, just indicate how yor wo id cike fore FOrr tle one

  

Relsigl ae 2 eepa. (7-53)

 

G .4-t ooking le 5&5 fF Unattractive

Happy 1 @ 4 «&» 5 om fF Unbappy

Satisfied «with self 3 74 HOF f Dissatisfier «ith self

Consifersate lo, som fone nodderate

Wellbouisusted fT , sof om FP Matadusted
Dependatle 1, 4 & Be PUndependupnie

Amtitio oes oo. 4 «ft 7 Ubamt dtd oo:

Optimistic . yo “  Pensimistie

High-strung 3. rn ns e

Responsible lof 4 & GS f 7 Llrresponsitle

Lacy 1 Energeti-

“4.7

rn

+ e
r

 

 

form oo. Give in easly

Tuverto oi. Looe : Introvert

Critical of thers lo. Sowte FP UU ritieni oof thers

Taikative } eP8 5 6 F Quiet

Like responsibility i 2 3 5 fb F Try to av dia responsitslity

Messy 2. a Neat

 

Fasaly angered 0. see "Godan tare

Worries . . ‘ ~ t , i Crore to reee

Rave miny friends boo ft 4 5 FF Haye few frienas

Conf ormming oo. . so tN ee nf omming

Timiat } «© 4 & § & F Bis

Povituens.y fiberar 2. 06 4 4 © AP Pe ltiousy oo noervative

Jare.ess ol, an) t Fo Care fua
 

 

 

Seif - : * < & FF Poa cK ing? in sesfec nfd weno

Do Fa 7 Umprut fernt

Sore: Dog +o ‘ f/ Unsurecer wf a)

Peredatent Poo¢ 5 & fF fF Give up enlaiiy

Frientiy oboe 39 4 © Mm fF Unfrieniy

Oriwingl lf & soe A PT ge

Strong . u z + : r, Pde

Poyjp..er of, se ’ PM pogser

Kind oo. 008 a . Potro

Hot to. raer . . A ;

Riugtred oe You fF KF

Prefer + oe ork alone  loo6 4 4 ¢ 6 JF Prefer ot oa ork with « thers
Lever ‘ da“ : t ,

G Loeb) > tamor c 4 we F te FR or geen of toum or

Often cared ! . : 4 ‘ t. 7 Ras ey Care

Great iffisuity wetting Litt.e sitfie city getting

 

oan ome morning. foe Fm Fae in the om rning

Mastuline 3 foo Fr RPeminine

Cunfidert » 6 fe ' Po Uns wre

Practdca! + a ‘ te ‘ , 7 Improv: S24

Buy tf oo + w roe (  Oaty. Lrg

Sophisticated Top FON GFF Tite pdetioated
Work best at night loo. soe 4 fF Work beat in the morning

x (54)
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ree
vO. There ison lot of talk these days abeat the prot oer, So atpe

World.  Whet, cs you seu ft, mre the mijor pro bier et pe be ta toro

school today? (Circle one Pur @aeh item, )

  

WB (1-6) (buys) go (le) rae)  
Choosing 2 career ........, : Pinding (‘so otahaiae hesockband opowdte. wwe te

Getting along with their purento. oe. . 2 1, . Husitat their ida trecepte rd by

    

‘_ lider pe ple tot tt foe te ee ees '

Obtaining money tooyetovterted Ina

business croprovescion . 2... ke : randlne @ Saitubee Cor on thee

day Pougiempo ment. 2. ke ee '

Finding ™ meaning or pourp se in lite an

these days oF mass culture . oo. . . we, : Aro wtine t the poclaricst. of

sto omic wor. .. : : ‘

Worry cver international tensions une

uneertc:inty in the wrid . . 2... . Marine can cadequicst: i

reat nendpe with ite

Keeping up with overt fn this time Me '
rapid. expertise en wleise. 1

Fincuine metidue t gntere to them
Personal contiiet and tenor no rete tena rid keep ther, ple, ee eee ee '

mur “Agot : :

wi 8, fou Vee bing being part !

Adfustine ¢ the tems Dred hea d- : viet, The fer linge 9 being

Lities Vo oawiiit soe ee . Loot menor etd . : ‘ ,

ComPiict cto athoreddeio uct int Soe ee, : AS uu Lite Thora, abtit.e ft tha

Disruption Fo poanc tv omisitury cervioe 2 4

Financine “eRe yg gatas Hobe e  r ee kee “ . riehdifet aadmfeoe. io orot Lop i tL ee. of ‘

 

 

roti tae ! i. : Lite . ‘

= , a

6, which § the f iG] wine cr 1 have it GPol. Te? Ti oun jterm j now ino oe ur ot, me, , !
. ao, —.- 5

the namber ccder “Yer aot. role tree tiaemteet ' roy Cc . tae for yey ck Gt yee  

ip
)

—

1

e
d (a4)

Carpentry to. fhaei} 2. 2... TO note le ge
Power too... ee ek ee “ For

 

Library . Moe Pian thf Roo. wee , ui we Peoeqg@upmont. 2. 2. 2... : ‘*

One orpomore mapa. feo truest oo. . . yy . ‘ Boe ctr pie gp or bk oe ls wipmernt.

Some art hbo Forcpacd™ment 2. 2. 2 wo, “ Beanyg roy me ahoomat :eho foe pal pane.

 

Bperts oqalpmers . . . 2. ek ee ee 4 Aon reesords . . .
A sewing machin 2... ee ee ee ee . ‘ homovie roowtte gs ‘3 . : 4

1 rodPhoto:
A proto gpraphiec   Rolwpewriter . ke ee
Fishing or munting ¢q-ipmient 2.0... 2... . aa ‘
Ac seldom Toes ben ore orp. 2... 4 Atom tive ho, ee : :

 

A Hi-Fi 5 Stere vet. Co A abatrddged qietionar.. . 0.

 

Reprovdict ions ov f a pean ee . Roos romore muyece die ut ription . oo...

Example Poordvinga art wo ce Cp lt toa, Awe rid atin

ceuipture, cerambe cy ete ye. eee ee ‘* Pew Ek Ew et aa ,

Portivn kK bk. 2. 2... ee ee : ‘ i pwede,

Meter boast orp uid bout. 2. ee LL " i er :

mot reyo ie rpometertike., . 6. 2. 2... * a fo bar meter. 2. 2. 2. 2. , ee a, He . h

flower or vegetabie warden 2... 0. . 1, ° ‘ An FM orvii 2... . 0.0.

pet dgoor cat. 2 2 ee ee “4 Tw romore

Other animal petco. 2. 2. 0.0. 2... ee, ‘ “ AK otejgevicion cet . . . 4

P
P
P
r
>
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27. Which of the following adjectives du you consider to be descriptive ‘of yourself?

Circle the number beside any adjective that you might use in describing yourself

Lo someone else. Your behavior will vary with the situation, of c.urse, Ss. circle

the numbers beside adjectives which might apply to you frequently, even though they

are not appropriate all the time.

Absent-minded

Adaptabie

Aggressive.

Alert

Aloof

Ambitious

Anxious

Apathetic

Argumentative

Artistic.

Assertive

Attractive.

Boastful.

Businesslike.

Calm.

Capable

Carefree.

Careless.

Cautious.

Cheerful. . . .

Clear-thinking.

Clever. toe

Complaining

Confident

Cinf..rming.

Confused.

C nsvientisus

Conventicnal.

Cooperative .

Critienl of others.

Curious

Cynical

Defensive

Deliberate.

Dependable.

Dependent

Determined.

Disorderly.

Dissatisfied.

Distractible.

Dominant.

Dull.

Easy-going.

Efficient

Er tistical

Bm ui rtd

Energetic

Enthusiastic.

Exeritable

Feorful

Feminine.

Forceful.

Forgetfiod

O
m
a
D
n
P
w
y
e

O
M
A
a
w
P
w

h
y
e

M
O
D
A
I
O
N
i

u
e
0

L
m

o
y

c
m
e
.

H
r
d

O
s
a
n

£
u
y

My
te

w
e

(7) Pronk.

Friewdly

Generous .

Gud-look ing

Good-natured

Helpful.

High-strung.

Honest

Hostile.

(8) Hamerous

Idenlistic

Imaginative.

Immature

Impatient.

Impulsive.

Independent.

Industricus.

Ingenious.

(9) Inhibited.
Insightful

Inteliigent.

Irresponsibie.

Irritable.

Jolly.

Kind

Lazy

Leisurely.

(19) Logical.
Loyal.

Maiadjusted.

“Mannerly

Masculine.

Mature

Meek

Messy.

Meth dics

(11) Mild

Mischievous.

Modest

M: ody.

Naive.

Nervuus.-

Obliging

Opini nated.

Original

(.0:) Qutg.ing

Outspoken.

Putient.

Persistent

Pleasant

Polished

Praustteal.

Pre cesupie |,

m
a
m
F
w

w
o o
y

O
M
A

M
u
n
f
w
m
e

b
a
w
p
w
r
m
w
h
e

-
w
w
D
A
O
w
F
u

t
h

+
e

(13)

(14)

(17)

(1%)

Work rapidly, putting down your first thoughts.

Quarrelsome.

Quiet.

Realistic.

Reasonable

Rebellious

Reckless

Relaxed.

Reliable

Resentful .

Reserved

Resourceful.

Responsitle.

Restless

Rude

Sarcastic.

Self-centered.

Self-confident

Sensitive.

Serious.

Shre«d

Shy.

Sincere.

Low

Snobtoish

Sociuble

Supnisticsuted.

Stable

Stubborn

Submissive

Sipeestible.

Suspicious

Tactfiul .

Tou.kutdive,

Temperament.

Tense.

Thor phi

Thoughtful

Timi. .

Unamtviticus.

Unascuming

Une’ nventional

Undependiuble

Unem «do onal.

Uninhibited.

Versatile.

Worm on

Weileudguted. .

we. tn ahs oO.

Wiiny.

Wh. leg ame.

Wits t pate.

Witty,
wWorryliy

(1-5)

(19)

p
w

n i
F
a
e

ws
O
A

~ (20)

S
O
L
D
)
T
o
a

TU

(21)

w
e
N
T

B
a
y
T
e
e

Q
a

oT
Se

D
w

M
i
a
n
f
u

h
a
e

w
e
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‘8. How many times have you visited your physiolan tarine the a : Pos he)

fo)
i

If this was mostly f ro come routine . :
treatment, such As "ilerugy ocrct:, - an

explain here: - oe

PO. How much time have you spent 1 pat dent Then | rm ae .
(Circle cane.)

None . . ' ‘ae
Bet wor Tk Mo. - .
Tie tw ' ‘ a

More thous te, os '

30, Compared with om ot yee pus um woe a : a bo oh (olny. : j

Macho ores? . (7)

boot othe uit: .*

n re re re .

Must worst so

31. Have you hadoany of the fo blo wtne durdra tne pat eos (Cir ' pom for eso fteen wy

at i

. «

(rere)
a .

a - .

. .

(COMMte . i

Naiveee : der.

Aller. : - soe! Ho. i

Autom tic. Loe? : : il Qos r

Other ac ident ore loting le cr oaure. 2. . . : “opt uae

Epilepow. 2. 2. 2. ee ek ad . fi:

Hemorrn it oe. ee ee kg . ie :
Exre. cise tata, : Say ne
Hearlact.- cr ‘ OKato ors

Ins

AGthMm:. 2... ek La

ObomMac th ur ln . . Mert ria.

Lene iin oO. keek : ind.

Sheortne

IWeatine

deamy

Mi ee ee ee ek ‘ : Mile tie

  

 

\

‘ar n . . '

a ' . ,

m4
Pt * ' “e

. ’ rte ! i+ . . "} r

A ’ - 4 '

- +

- . . ,

‘ hy tos‘ a -

Lf

’ ~ ' '

 

 

 

 

Moo.
~ Y

‘

Wig ot

ONO Nw tat

:
wheat ow They The fer tht

7 ae se toewhtet Ww 1 wT Pope Rye

SINR ya ae a pan tn
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33. Which of the following deo you

-127-
have displayed {tn your r

The walls are blank (parenta: (- Colemiirs or
or apartment rules). - .-..-. i

The walls are blank (by ch ice) - - 0
Pennants: + 2 6 «6 5 2 ee ee eee 4

Pin-ups - 6 ee ee ee ee ee ee

Maps. . . . 2... 2. eee ee ee

A mobile. . . . 2. .« 2. 2. «© 2. ws. ew a

 

Photographs

Seulpture ..

J Kes

Metts.

Quotations and mattress. - Bro. fica. ch

Scientific models... .- Poape

Sportaotr

Of
Religious articles... . ....-

Diplomas. - - - .- - se. ee. eee

Scholarship trephies. . .

pos

scheduies-

Alstract paintings.

Other paintings
f

phies .

eqiipme:t.

Other (Circe.e ana

cor

triends

wpe wt

Arawings

8

emt (Cirsle sli that appiv.)

1

4

é

mr,

m
M

O
N
L

(64)

 

   

 

34. During the past yeur fuw well oridove ou. seta. ue with the foci wine pe pied

(Cirele one in each row.)

Very Puir.y Just Radriv Very

We 1 we “ i r i ry

Bere reuir WT) Ape 2 nee ee ew ee ‘ ta (rn 9)

Girls pour wwh awe 2. 2 2. ww we ‘ 4 ‘

Your om.ther. 2. 2. 2. 2 eee ee ee ek : 4“

Your father. 2... 0. 2. 2. ee. ee et : ” ‘

Your teachers. . 2... . ee? : “.
i. c
ther adults 2. ew ee ee ke : “

 

 

stv iti

bp.ocircaidine the

f.oarn ilivent

noo which bate

eeupation.

teresting. (Cire)

ry ff oWouar Pere

rearteer

  

G

  

BwTk. kk ee ee ee er .

Private inveostirvat or. ' , . va

YMCA cecretiry. Cee ek (bay. ti

Meteetive 2... 2. 2. 2 ee ee ee ee ef f : fnepe

Pot Pde oe beri : roemenc ory '

Route : son ee 1 : : , Oot ab pbdlncipe

Eiectr “iar : ‘ 4 Power Utataoe

Hum rist. 2... ee ee ee ' Acts mom .

Photographer. 2. 0. 6 6 ee eee ee ee F . Javerd ie

Interplanetary os

  

Padwet orev ow

Airplance mevhauniv. 2. 0. 2 2. 2 eee ee ' StooK cared tons

Mete rulogist 2.0. 6. 6 ee ee ee eee I ' Miciociar .

Foreign misSionary., 2.0. 0.0. 2. 2 ee et , Prive tienter

Bookkeeper. 2... 6 ee ew ee ee , Pip. .

Speculator., 20.0. 6 ee ee 4 Faperimenta. .

Poet. 2. 6 ee ee ee ee ee eee i Crane pert

Deep sea diver. 2. 6. 6. 6. ee eee ; Master plomter

Newspaper editur. 2. 2. 2. 2 ee ee ee , Aer nfutictai 3

Nursery sen ci teacher. 2. 2. ee ee 8 '

Lawyer. 6 ee eea f,

Fish and wildlite

Biculogist 2. 2. 2. 2. ee eee ee ee 4

High sehwe-l teacne

Quality ec omtro lo expert. 2... 2. 1. 2 ee ‘

Traff ie mares

Marcifss

futher

Gpecparict. 2... 2 ef f ure r!

 
Fireman. .

Artes

f.

WET a,

Speech the raped >

‘te uh omuwy Kinde

ie.
+

Wer,

repre

engineer

‘ owWork.
“Ye

Lod y

ry

seMmtLative. . 2.

Sty wot dae

ry . fe

C

{

t

‘
. é

t

\

Onwimecr oo. .

4

‘

‘ile
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4G (1-6) (7-63)

Interior Decorat:r.

Novelist. .. . toe ek ee

Power Shovel Operator :

Anthropologist.

Marriage Counselor.

Statistician.

Television Producer

Commercial Artist :

Wild Animal Trainer ..

U.N. Official ..

Sculptor.

Automobile Mechanic

Surveyor.

BLooiogist toe ee

Physical Education Tesener.

Court Stenographer. .

Hotel Manager

Free Lance Writer

Stunt Man (Motion Picture).
Criminal Lawyer :

Professional Athlete.

Carpenter cone

Constructi.n Inspector.

Chemist

Playground Directur

Bank Teller .

Business Executive.

Musicai Arranger.

Jockey. .

Ventrilwquist

Army Officer.

Banker. .

Radi: Operator.

Independent Research Scientist.

Clinical Psych: 1] gist

Tax Expert.

Restuurnant Worker

Art Dealer. .

Motorcycle Driver

Poiiee Judge. . .

Referee (Sp riing EvOnt5)
Truck Gardener :

Fiiling Station Attenaernt

Writer -f Selentifie ocr Tecnsnie st

Articles. Soe es

Social Science Teacner.

Tivent ry Contr lier.

Master =f Cerem nies

Dramatic Cauch.

Bicster (Dynamite r)

Mis] Reader

English Teacher

Sa... Manager

Tree Surgeon.

Editcr fo oa Seientitt- Jeurna..

Director ff Welfare Agency

IBM Equipme:t Operator.

Yes

m
p
)
A
d
r
o
S
Y

L
d
A
A
A
I
N

mo
d

a
d
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o
p

o
D

T
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5G (1-6) (7-63)

Trauve. ing Selesmin

Concert Singer

F.B.I. Agent

Prosecuting Att riuey

Fectory Foreman.

Cl llege Pr fess r.

To.d Designer

Geol gist

Asst. City Seton

Financial Analyst.

Real Estate Saiesmin

Comp.-ser

Mountain Climber .

Congresod mil Investigat.r

Portrait Artist.

Machinist. . os

Locom tive Engineer.

Botanist -

Personal Counselor

Cost Estimator

Industrial Rel+' ions Consultant.

Stage Direct r

Expiorer woe

Supreme Court J ade.

Driftsmaun .-

Judge.

Photoenpe raver. te

Sctentifde Research Worker

Psychiatric Oase Worker.

Pay Roll Clerk
Sports Promoter,

Playwright

Test Pitot

Crimin. .ocgiat. Coe ae

MLhildren’s Cl tring Derdener

Truck Drive:

Eiectrirciun.

Physicist. 2. 2...

Voeationni Foie?

Henk Examiner. 2. 0. 2. 0.0).

Politicn) Camprivin Monoger
Cartoondet 2. 2,

Recine Ca: LDeiver.

Bock Tenn of

OS cia. Worker,

Locksmi* . .

Funeral Direst or

Coorter-Inte. lige nce Moe:

Ar bite

Bt. opi ne aid Receiving Cilerk

Criminal Psycho. wie’

Trocartectt Cle re.

Borter oe

Bil: Collector

word A’ Cerda

Mot ceur.

Superintendent

 

ry
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36. Below are a number of honors which high seheoal students might acthir ve,

those accomplishments which you have achieved during hiwh oon.beside

Wrote an independent paper on a scientific

topic which received the highest pos-

sible mark in my school. ......-

Did an independent, scientific experiment

(not a course assignement) ......

Was a member of a student honorary scien-

tific society. . . 2. 2. «+ 2. 2 2 ee

Invented a patentable device. . . ....

Had @ paper published in a scientific

journal. 2. 6 6 6 8 we te te te

Built a piece of equipment or laboratory

apparatus on my own (net course work).

Participated in a scientific contest or

talent search. . 2. 1. 2 ee ee et ee

Participated in a Naticnal Science Foun-

dation summer program for high school

ctudents at: . 2. ee we ee ee el

  

Name cf College

Placed first, second or thirdin a:

National science cuntest . .- - . . es

Regicnal or state science contest. ..

City or county seience contert . . .

Sehool Science contest . . . .

Won a prize

werk or

for any other celentific

study. 2. 2 ee ee ee eee

Placed first, second or third In a:

National speech cr debate contest. . .

Regional or state speech or debate

contest 2. 2 6 ee eh ee eee

City vr ccunty speech or debate contest

Schocl speech or debate contest. ...

Had a leading rcle in one or more plays .

Had minor rvies in one vr mure plays. . .

Wrote @ play. 2 5 6 6 ee ee we ee

Directed a play... . 2... we we :

Appeared on radin or TV 45 & performer.

Read fora part in ao nivn sees door

church playe 2. 2. 2. 6 2 2 ee ee

Reet Cora parho oinm oc. plage Which wooonm t

Cpeorcured by my oetoi or chureh 2...

Orranized a cohol polities) group or

Campal me. 2 ee 4 we ee ee tw

Organized my own business or service.

Received « Junior Achievement award

Compe sed music which has been given at

least one public performance .....

PO
w
m
m
w

\
e
R

r
n

w
w
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(7)

{8)

(9)

(10)

woh}

foamber

OT (

Cireie the

"ai.

Performed with a prefessicunal orchestra 1 (12)

Played in a schew!l musical organization «

Played a musical instrument. ..... .?

Played in a dance or jazz band for

WABES 2 6 ee ee ee ee ee ee UG“

Organized your own dance or jazz band. 5

Received a rating of "Goud" or
"Excellent" in a:
National music contest. ...... 6
Regional or state music contest .. 7

City or county music contest. . - - 1 (12)

School music contest. .... . .- -. 2

Organized a singing group. ...... 3

Directed (publicly) a band or orchestra |

Exnibited a work of art (painting,

sculpture, etc.} at:
A mational art show . 6 6 ee ee eS
A regicnal or state art show, . . . fF

A city ur county art show... ..- 7

A schocl art snow. 2... 6. ee + 1 (14)

Won a prize or award for an artistic

creation (painting, sculpture, etc.)
at:

A maticunal art snow... ww we 2

A regional or state art show. . .. 3

A city or county art show... . 4

A schwol art show . 1. 2. 8 we ee ee 5

Won a prize ur award for a

work published in & public newspaper

Or Magazine . - 2. 6 6 2 ee we 6

Edited a school paper or literary
magazine. 2. 2... 2 ew ew eee ee 7

Won a literary award for creative (14)

writing . 0. 6 6 2 8 8 ee ee ee

Had poems, sturies, essays or

urticler published tn a sehool

publication 2. 2 6 6 2 ee ee es ve

Wrote an origional, but unpublished plece
of creative writing on my own (net

4B part of 4 course}, . 2 2 + + + + 4

Published «one or more issues of my

Own newspaper... 6 6 2 ee res 4

Had poems, stories or articles

published in a public newspaper

or magazine (not scnocl) .. «ss 5
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37.

-130-
In the items listed below please compare y

statement is more true of you or more true

‘urself

fy war

Which twin:

Has more friends . . . . 0... eee ee

Makes better grades in schowl. .....

Does more talking when the two. fo view

new perseti. . oe

Usually wins i: athieti>

(tennis, bowling, ete.) soe oe ee

Reads faster . 2... 0.0.2... 2. ...042.

 

meet 4%

ntest.

with; wv

twit.

(

uri twin

T um

and indicate whether each

ne Tor pach item. )

Beth the My twin is
Same (or does)

(Cirele

Yra)

© - 39)
+ e *

L ‘

 

Has mire dates... 6. 2. 6 8 ew ee ew ee

 

 

 

 

Usually gets up first in the morning 2... . : i ‘

Usumisy mot t Bleep tiret mt nian . i ‘

Iv the better artict (painting, deaeine. eto.) l

Is the better mustefan (singing, pleay trig ear

Tnstrament, etc.) 2. 2 ew. ee : toe +

Is the better writer (.t ries, ecsuve, et>.) i ‘
Knows more about sefenre . oo, . . . 2 1. - ol 4
Is better at putli> speaking .. .... : 2 ob 2
Is mere likeiy te be elected the seuder roa wry

too which bo th belong 2. 2. 2. 2... kk : . 4
Tiomore religious. 2. 2... 2 ee i 4

Studies harder . 2... eee 2 4
I: mre liked ty «our om ther . 2. 2... 2. : 3

Ts omre tiked tv your tutner .o. . . 4

Usuaily decides what ¥v gare @ ime to of When you

ure to wether. 2. 2... 2. we . «

Used t.- deride what: Were oie Tog lav, ete

When yoo. Were coll dren. 2. . kkk . 2

Usuaaive wir armumer,* teetwerery wo. : . 4

Krnouwo more ou Keo ow. . . oe eee : - ou

Tel. AhaOT Mee be kk kee 2:

BAVE SD Te re money . soe oe oe - 4

Gets siek more frequentiy. . . oe on .

38.0 Which fo the vo ollowrne thine lov. aniov ur ote ok. foot wethert (Circle ne
for each item, )}

‘ii Noogsual  Usaaliy i

TO pte te pat ter wept ay

Eatolumen. 2... ke ee Los (ih)
Study. 2... 04

G&G to the movien . 2... ke ee . ‘

Govt ot dates. 2... ee : 5
Work sn hotties. 2... ek ee ee ed ‘

Read boooKS 2. ee ee ee oe 1

 

39. How frequently d

Wee

Wee

Wee

apr Leute

romet ime

Pareoy r

your "win quarre: or tig

Ly fleet
fignt.

(47)aie, . ss

weet ‘
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40. Do you and your twin dress alike? (Circle one.)

We always dress alike. . 2... 2... OS (48)
We usually dress alike .. 2... . 0.
We sometimes dress alike oe °

We rarely or never dress alike ..,... 3

 

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

All my friends are also my twin's friends. ............. 4 (49)
Most of my friends are also my twin's friends. ........ c
Some of my friends are also my twin's friends. .......4.4.4. 3
Few or none of my friends are also my twin's friends 4

 

42, Which twin was born first? (Circle one. }

 

Iwas. 2... 26... ee ee an (50)
My twin was... .... ewe,

I don't know. 2. 2... eG

k4. What was the longest period of time that you have been separated from your twin? (Circle ne.)

One day cr less. ....... =: (41)
Two or three days. :
Four to six days .., 5
One or two weeks 4
Two weeks to cone month 5

 

More than one month. ... , f

44. How often are you and your twin together? (Circle one.)

Almost always (more than 90% of the time) .......,..... 1 (5.7)
Usually (75% to QOL cf the time)... 2.... :
Often (50% to 75H of the time). 2... ee, 3
Sometimes (25% to 50% of the time). 4
Rarely (less than 25% of the time). .......2.2...24.4. 5

 

bo. If you could start life over, would you like to be a twin again? (Circle one.}

 

 

 

 

I would definitely choose to be a twin. 1 (54)
f would prubabiy chose t. be a twin. °
T wouldn't care one way or the other. 4
T would probably choose not to be a twin. . 4
I would definitely chouse not to be a twin. . . 5

46. Do you and your twit share many things or do you each have your own possessions? (Circle one.)

We chare almust all our possessions... eee ke ew ew ee ew tele | (un)
We chure many things but each have some individual pPoeosessions. 2. '
Weoenerally have our own possess fons, bub chrare me things. . . . ‘
Weohave our own possesctons and shure very little . 2... ww 4

(55-57)
Now long did it take you to answer the questions in this booklet? Hours, minutes      

 

-Pe
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APPENDIX IIT

Parent Questionnaire
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Your Name Date

Cs (1-6)
i. What is your relationship tc the twins for whom you are completing this question-

naire? Circle one,
( ) Mcther. 1 (7)

Father. 2
Stepmother. 3
Stepfather. Loe ee, 4
Guardian (Circle ani «xplain.} 5
Other (Circle and specify.) 6

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

If you knew the twins only casvally Very well. 7 (8)
or not at all, do not cumplete the Fairly well. . 8B
questionnaire. If there is no one Casually . 9
available who knew them well, check Not at all - O
here and return the questionnaire
blank.

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

True mother deceased 1 (9)
True father deceased : 2

If the twins are not living Parents together re - 3
with the true parents, answer Parents separnted, but not divorced. a4
the following five questions Parents divorced . 5
in regard t- thuse naw acting Mother remarried . 6
as the parents. Father remarried . 7

4. What is the father's occupation? (If duties are not clear from the gob title,
please give details.) (10-11)

9: What is the mother's ~ccupation? {1f duties are not clear from the Job title,
please give details.) {1e-13)

6. What are th parents' ages? (Write in uge at the last birthday.) If deceased,
Write in the age which would nuve been attained if still living.

Mother. (14-14)

Father. (16-17)

7. What ie each parent's highest educational attainment?
(Circle one in each column.) Mother Father

Sth grade or less. 1 1 (18-19)
Part high school . .. 2 2

High schoul gradunte . 2 2, 3 3
Part college or junior coliege 4 4
College graduate... ...., 5 5
Graduate or professional degree

beyond the bachelor's degree 6 6

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

(Circle one.) Less than $5,000 per year 1 (20)
$5,000 t.; $7,499. 2
$7,500 10 $9,999. . 3
$10,900 to $14,999. 4
$15,000 + $19,999. 2
$20,000 t.. $24 999. 6
$25,000 and over. T
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9. Below are listed a number of thing that enildr n ear. de and things thatocan happen te trem oat
various ages. Note that the statements ure divited inte AY upoocsce rdinat te the cates cut owhded,
they apply. Think of your twins as they were varing the particular see iever., When vib haw
the age clearly in mind, indicate whether wront cach of the statement. was true -f one or
the other cr both twins at this age. If a ctatement is true © pr bott. twins, cirede the number
under both. If it is true for only ‘he, ther clrele the number torotrat otwing if it is true
for neither twin, circle the number under neitner. You may fing ft belprul to write the mnaume
of “Twin one’ and "Twin two" ab ve the reepective « iumno. (Cire.e ue tor each item.)

 

 

NOTE: Parents cf Giris: We have cons: Maske Gort the pronouns Une 7 el: US Whonever
this cccurs, please translate to “lhe and “her”, Ww ape doin for thie, tut we
couldn't think of any better alternut{i.:,

INFANCY (Birt ho* Tw Yeur }

(7-14) x a me < weIMPORTANT: See inatr wetione oy, ‘ mat K Coa) esfront of booklet for explanati or,
oF whe is "Win ne" and wh ic SP AS de.m . ay

a ~ ~ *

Twin: twe,
at at Rt ot

 

Had ollie frequentiy 2... 2... kL, nh wet aM, peace ul en tld and
ee yt Tare Care : + + we 1 ilearned t. waiik ear Cher rr o

months) 2... . hoe ee L - Ow we breast fer vor twom nthe

Pol, oheer. . 4. . - +o: | ‘Learned too wilk lute (after ©
montthic) aa 2 ” ‘ “ Wried tobe to... . ew ee - 8 i < \

Had one sr more seriou: ficnecce. wat faet trainea bet re j&
(Circle and cpeeity.) : Tos Month fae. ek kk ee al 4 

woo payed with frequently ty his 

sm otner oor me other adult... . - 4Was usually rocked und hele whe:
he eried. 2... 2. roe : “ + Ait ted Bom reamadear ocnedule rather

Tar Whe Tone ceemed Munery 2. o. . |, . 4There were complications at tirth
(anoxia, bleod disorders, et-.) Soon lemened t  sieep othr ugh the

 

(Cirele and specify.) - coO4 ndebht cand ouke onoy in unusual
reams taree sy, . kk kk kk i nf

 

Often oried wnoen wot tej tepiedIWore eorrestive shoes or cep tpyeec trie donimoe:t! ot beep. wk : ootPor one month or beneer . . . | . 4

we omene rad dy fon to care f poyWas esciiy awikened teon ice ar ond a fo, solsthe meuse . . . . ee ee <4

Woe. re bop fF Pee dy are uredWas usually left ot cry a. ne wher. The Ae fb ime ratherJusto erying tor outtens on yo. ol, : sts ‘hen be dha kept deca peltee pen or
rit, os coe ek ee ee cokWacoesred tor by oni Satna yt

leact hart oot tne tien wt tee, VPs Jord tla pt to hofor one
heoepted at rdehto. . ol, ee we . - 4 fleoan ' ohne ee me aa . h

Was often allowed trun about the. Couto ft ent certain + “ r
house witneut ciother 2... . i. . ar) Commaia. tecuuse ta tlerypie

re ticormw 2. 2 - + oe es ] . u
Coulis amuse himself fer several

heurs playing aivune . 2... UG De TOK: b thie * berm 0 nighte . oo: nr
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OK (1-6)

 

 

a) vt
(32-49) Pe wT (7-75) ~

o& a? we,
oe wet OePah ante ag

Was a premature child ( months) 1 2? 3 4 Wore diapers until he trained him-
sely (mn. special t filet trainin, .

Frequently had diarrhea . : eee bo 3G procedure was used). . So Pos

PRE-SCHOOL (Two t: Six Years)

Learned to read before starting Had frequent chest ° ngestion and
the first grade. . wee 1 ? 4 wheezing . 2... 0... ee ’ &

Was read a bedtime story almost Was ene oursged to fight back when .every night. .... oe ew we l 4 attacked by other children... 1. 5 + "

Attended Sunday school or ehurch Was easy to train (te keep cleun,
fairly regularly... Loe bof hog t* respect property, etc.) o 4 5

Learned poems, sturies sr Songs Attended nurcery ceheol 2... , 4 Kwhich he would recite fur family
and friends. 2... . 2... be 34 Did not have any serious tlinessces. . "

Showed cfetm: of stbling rivalry t. Demonstrated some unusual talent
the birth - ft a br ther or sister before entering schoo1 fe.v., ma.dis,
(demunding attent3 ay rewression, dancing, .ingsting, mathematics, eto, }
emticnal upset, ete.) . . hoe ke St (Circle ana specify.)

Learned a cnild’s prayer which he
, 4Said bef re meals or tet ure

going ty bed . oo. . . . boo +e 4 Was frequentiy destructive (murred
Furniture, marked wal!o, brokeWas taught such things us numbers, things, ete)... ee Efhe alphabet, telling time, ete.

at hume before entering kinder- Wa. a very affectionute child... 2 40+ 4,
@arten or tirst grade, | £4

Demanded @ vreat deai oof attention
Attended kindergarten bef -re from adults. 2... 0. ' Bentering first wrade .. . 0. 1 5004

Often foll.wed his m ther around.
Sometimes wet the hed after the hanging os her skirts. 2... 00. a 4third birthday 2. . o. 1, . 1 44

Had a pet dog or cat. 2. 2... fHadone oromore faieby oevere fear
(vtech, tne dark, certaty, Was Shy around stranger . 2 0. ' Aanimal, ote.) . ey 4

Oecacdonaily nad nient terror,
Wreeomarde 1 Clean uptime mescues te (awoke Prightene: at night). - se f imide in playing around the house bow 3 4

Liked to show-orf fn front of quests 6 + &Had vceasional temper tantrums. . . . 1 34
Sucked his thumb... . 2... 2. 5 &Was finicky about food and was nara

to please at meals... see 1 2 2 4 Had one or more imaginary companions © of, BR

Usually slept in a room by himself. . 1 2 3 4 Had birthday parties which several
children his «wn age attended. 2. 5 4 éUsually slept in a bed by himself lof 4 &

Was taught to opeak a language otherHad frequent skin rashes - toe ee Dw gy than Ene sisn . 2 2 ee ek GS EP
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Would cry when his parents went out

 

Was frequently cared

(fasert)

Por by tne

 

 

and left him with a baby sitter . f a father while the mother weet out , oo”

Weuld ten right with «ther wae left one oro omore timer with,
children without provocation. . , readtives, triens roatoot, ame wit

a citter while the parents tock
Pajamas covering the hands, bitter iovacation f ne week or longer.

substances, or other devices were

used une or mere times tc prevent
thumbesueking .o. 0.0.06, . 4. 2. 6% t Hid « detinite bed time and war mods

, Loo ge tt) bed whether ne wanted ts

Didnt fike t be dirty. 2. 2. 2... t, f rout. . . co ee ee '

CHILDHOOD (Si. t  Twe.ve Year.)

Attended Sunday school or church wanted to qudtooctos Po one or more
fairly rewularly. 2. 2... 0... a ‘ a timer . . . . . toe oe - ‘ “

Was very active and always running, Had Vriends over por iunch or dinner & ° ™
damping or plaviros ome active
CEUee ' 5 opent a great desi of nmiootime «at

home rewtine., 2... see ee
Was taken ty his parenes to ovirita

zoe (aon tt ime cacte ot, tripe), ' ” Wis taken mou eumpine trip or other

cuban one or more time by tin
Was ften pitked- 150 or teased ty Pather., 2 2... ek ee ‘ re

truer children. 2. o. .0. . 2.2.48. ' *
ao member fo othe “Gk oor Br wnie

Picker out om cto oro otme sp tee otras Peoutr. 2... kk woe oe oot 8
Were bought for nin . soe. ‘

YR private fin fae ce r . ' B
Wa: Pen hu be bient 2. o. 2,0, ' 5

Hedi quick temper . . . woes ' is
Had speeen so orrestion or trainiggs t

Mopre ct ca cpeecn teteet 2 fg, “ Coreen omokedt ori purest or cup

eeo*deng totminegey to Lb. . 2... ’ °
Stuttere to oro ostammere ss. 2... ' B

Hid regular (obs around the nouse
Was finicky steut * loan? Wal hard that were Bi: ore pen. dbiiitw. . ‘ :

L Bien se afomeeri oy eee we , B

Ran away from home one or mere time. ’ mn
Walked in ti lewy - : arn ' 4

Fatoni. fdragternad . : - ;
Was ften uel. fromm all oda.

Pluvdoet, with oto fio parent Kino ow nm VaMOep of Pegmiar Ware whieh.
inp where ne wa Powht oe we heer ade) peed oa. te wh mer, . ’
SeOe .

Hii or formal temper tantrum, . '
Had cs deCindte ced time alt wt om

tor te bed Whether ore Wanted Hed one Pomore fudpuyg cewere decer
t| ' firth Foy tha fork, ertada

soi, fot at . . ‘

Hepat cure fe gp oung pobr ota:
r rr . eo: oe . wey ‘oR: hPa Top yop . :

r tomior riotous sti tet
Thott bey: Porrent | wot r ta . ‘ ‘ t ere at yee jy ~ oe es '

‘
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3K (1-6) -137-_————

(7-23)

Would often be sc busy playing that One or more of Ris vrade seh ool
he would skip meals entirely, or veachers wa invited t

0

dinnerJust grab a bite and run. ....,. 9 0 » , ert ber ame ton the home. 2.0.0 Y

Did nut enjoy attending sehoot. 2... 9 Oe Y Minced ca eter. five cum ant of
Sehe lo owork din che or more years

Had friends over ¢. spend the night. 9 OQ «. ¥ due to travel, diilnes: or other
POA ON 6 ew we ke ee ke we eeHead a personality cunflict or other

non-academic difficulty with 2 Had rules Which ot cerme: the timeteacher which required 4 visit Spent Watehine TV ound. rochet. the cene lo by the parents. 2... 6% @. . Proman een 2... ‘

  

m
n

rs

 

ADOLESCENCE (Twelve +) Eignteen Years)

Spent « great denl rohis time at Prdte iptew or time wien

 

home reading. . 2... A Uo ey meoohoue on Weekend
. . . * + + . . . . . . ‘

Attented snurch or Suniay cn.
reeularlya ' a “ a wis Keer iron, atty ‘Ae romore

Had ceriosuc diteus ion: with
Parents abeut oe. 2... OY Hid rules which povernet: the time

epent watching TY ant’ or the
Browfriends 1 Loo painy or Prowse kk ek kt

T iy onee @ week oromore or

   

Lhe UMEre ee ek ke kg oN . Roaonged tote. Boe es rodir.

Frequcen tis tisueros:  pondy wits
ke . soe ee ee ‘ Sey hobs Tera,

teoaeisbnet, cur : umm |
Ofte: tained ver ner or, Booby atte a : soe oe ee

Protiems with parent soe ee Ho Ky

1 fer wed raukoule oh dieTook copdra piles for ineomnis« ne Dever fit ee es an ‘Pomere times . . kk ke kk fo ey

Taine pend tom nh - ‘Was jealous Of an ther cnile (tr tor
eiever, eirioor ky triend) oo. , nr Hitcwee sf  ¢

Wht Tree t g . coe 'Bit fic Vinvernshls oe... ne Y

a F hry : rote i . . ;Had can automobile as juga with omom
than Potbr raumaupe. CLL, sO . Rei oa ncdtiy ' red wes

' pay lar yy o 8 we . . ‘Wasoriver money : Prer teed t ve
reward topo do oopade:s in cet ol, dy + v eocembied thee thee me ome fn pero

peta cto te ‘her, woe . "Parent: have tried t. int suernee
ni Peupetbens db hole 2 ae ey ee eea

rot Shore roofer yy . . “Revue d bo ect three romore comm nly
Pee Tod kk ek ‘ foo . . a oe oe ee o

oo. ww
' ' '
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>

ctsy

os

Wore braces to itrsirhten hic teeth 9 Of x

 

 

 

 

house to get up in the morning . 9 O x ¥ Parents required (hat he spend
Went out on the average of three @ specified amount ot time

or more nights a week. . 2... 9 O x y each week otudving .o. 6... oy
Was punished or criticized at a Had a perjonulity sc nfliet oor

rate of one or more times a other non-academic difficulty
month for staying out too late . 9 O x y¥ Which required a visit to

sehool by the parento. ... 0. . % O « vParents objected to his acnouriutic.
with one or more of his boy- Was not permitted tog. ut oon
friends. ............, 1 0 « ¥ schoul nights under ordinary

Cireumstanee sn. 2... kk "4Parents objected t> hiv ansociati n

With one sro more of Kia wirl- Wasoct iiwht oleeper . 2. 2. ee OH .
friends. . 2.0... ew eee, GF Dox oy Wae rt ‘ko. weep + Mm ke, eg 2 4 :

Was not permitted to read rertai-. Had i room bie wi. es :
booko. 2 a ew ee ee ee VO «¢ 4

Was Prequentiy all wed *  *uake One oro more of ht Rink ocho wd or
the amply car ¢ oro. drive Jandor hieh teaener owas davited
With friend. 2... ew kk D9 Gon gy to odinner crot te a amaest tn

tne home 2 . . kk kkk kl ‘
Made niooown ter 2... ‘ :

wanke y to qait Se. ne ur om ore
Had definite shores or duties ato heme times und mad tbe percreded

which were hic respon-ibilityv. . GF oF KX oy boeeditinue 2... ee kk Gk ¥

10. Which “he fol wing thines were true -: Maoh me when your twin were youre? (From birtht six years.) Troan dtem wae true Pf the twin' hore during this cee perica, circie themumber under "True; if onot, cirele the number sneer “False.” (Circie one ot poaeh item. )
(54+) True Fu. + (rr 7e) Trae oF

The wh ie Pumily vatnere? maomylar., The futher nad Powheden otter
POP M@ abe. 2 eke ek ek ke * ° require d nim ot “ Yrom

The father took wood der: ot mn . so ‘
revponeibility fo ro othe cere . Thee ur iby acu Poo gtrerce r
Poehe twink. .o. ok . ke : praveor tet rey see ee ‘

Anurek cro oheousekeeper * oF | The foasliy .ivect in Podge ftdeaio vorespencibi.its rors ther ae se .care of thé twine. 2... . LL,

Tre tami. adver roger teatThe mother nidion Saag - bl detats . i. to : '
bility ther the ! ed
Mee UMeek kk ke . . Perm ther " Pop teat

"or not 5 whi f,
The famiiy cived in the bom Rae nh Were Poesy roe : : 'parents oro ther oreautive eee :

eT ater awe mop or dt
There was odo cagresment be twee Poppin. hata the twin whe

the parent. Been dset dl pe Rhee were tera : soe ee : ’
searing bLpracticet. . . os 2. 4% - : .~ 5

Dreeres wt t Sos denting ane
One Grom re Gf tne twir, trans Aapotit bens Ce heen tre

parents lived ino the mt wg Saw dr “os -

There Wat rhanopurent orig 7 i thy
per fivivet in Une home © 2 : por df *Four r lf omer. ek ke : oe , . oe ols . ‘
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At what ages were the following things true of the twins. Circle thir “at item
occurred, "O" indicates from birth te one year, "l" indicates tne year in which the teins were
one year old, etc. (Circle as many ages as apply for each item, [Tr the event in ow particular
item did not cecur at all, circle the letter "x" at the end -* the row.)

ae oe

FOR EXAMPLE: If the father was away from home for three years wher the twins were ates cax

 
 

 

 

 

 

 

 

 

 

 

 

 

 

through eight and again for a yenr when the twins were ten, you Wuld indicate
it thus: CL (1-6) { ,-4o)

Pather was absent from home.

Oi 4 7 4 9 cho} be ak bode ah

The twine were cared fur by & nurse or baby citter during the tay.

Oo Ll, Som yh OT Py IO ul, ! dH odes ote Lo 1B os

Muther wac absent from home for sia menths ro more during the veur.

Dob FRG 1 lao! wolf 16 x

Father wis ttbeoent "rom heme for cin months oro om re during the Yer

Ly : 4 ‘ oy ‘, . BR i LO al i, 1- ite 1, it . rc

The child was hocpitasized ne or mre times during the year. (Beclude birth)

Twin ne Oo 1 <4 ' oaGk . we GR Yaa
Twin tw QO i Ma ’ ” + 30 bt . L's t' it Yass

The Vamile meved from one town ¢ wi ther.

f, 4 4 ‘ eG 1 : ‘ 1 if j lo»

The taumily moved tror one nm ue roapartment ate ther lr tie came town,

: wo moor IM ty | i » Is te if 1B»

A Parent wae tneapacitated by eriooain diiine Por cbx Menthe or more turing the yerr.

ed BB EG . : hy Bk

A pourent dled,

oo] 4 yO 410 tig i Me 15 16 le 1B x

Acrrapdparent, cont pounele whoowWio cio se * tne twin died.

1 pou PR es at - 4 Me LP 1B og

Went uway te beirdiee seho bor military sehee-l for cie month. Por ore turin the cyernr

Twi one Gol, Sout Poa tg, . ae fo 2 iho
Twin tw bof . . ee LR x

Attended ummer cum rooné week rom re,

Twin ore 4 ifs Move 1 ak ot 1 bg lek 6 -
Twhee tw ‘ ‘ os Boy a l Bao nae

TK privute pian , + ‘ roo tye ro mucie Le poe OTR nt ine te oma Thotrauecth on in hoot.)

Twin one C4 , how + ie * [G4 oT] y : le Le ye i Hoo

Twin, tw Col a Root a orb de de Lh ogy ey By

The twins were Separated for gore tnan cix month during tne yeur,

Gob. aa eteA OE TA

Ke
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ié. Parents use many different forms of discipline t- train their children. Some of the more
common ones are listed below. Indicate to what extent each wac used in the training of thetwins, both as young children (before six) and as older children (after six). Try tc indicate
how the twins were actually treated rather than what now Seems correct. (Circle one number in
each row as young children and one number in each row as elder children or adolescent..)

. OLDER CHILDRENYOUNG CHILDREN AND ADOLESCENTS

Never Occasion- Frequent- Never Occaston- Frequent-
used ally used ly used used ally used ly used

Spanking. l 2 3 4 5 6 (4a-4-)

Withdrawal of privileges (movies,
TV, reduced allowance, etc.). . 1 2 3 4 5 6

Temporary restriction of activi-
ties (sat on a chair, sent to
recom, etc.) . 1 2 3 4 5 6

Extra duty (wash dishes, clean
house, ete.). 1 3 i 5 6

Tangible reward for good behavior
(money, candy, etc.}. . i 2 3 4 5 6

Verbal sculding (labeling as bad
boy or girl. bawling o:t, ete.) 1 e 3 4 5 6

Reas ning (explain rexus ns why
certain behavior is or isnt
desirable). 1 2 3 4 5 6

Rejection, withdrawal f 1] ve ] 2 3 4 5 6

Praise for good behavior. l 2 3 i 5 6

C mparison with friends or
Siblings. l 2 3 4 5 6

Threst of severe ponicnment
(death, deserti n, incurcerati on) 1 e 3 4 5 6

23. How ctriet was the disetpline of the twins?

Very strict. 7 (ous
Strict 8 us
Firm Soe ee 9
Somewhat easy-gelng r permissive. 0
Very easy-g-ing or permissive. x

li, H-» consistent was the discipline of the ‘Wine? Could thes udwey cout ot, the cum
response from th. parents for a vivenonetq ono oor dict it wary from time te time?

Away. very ooncdntent { (., )
Usugbly oconodatent fe
Often inc msistent 9
Usualiy inconsistent 0

15. To what extent were they threatened with punishment that wal orm t actualidy coeried cut? y

Threats of punishment always fo] wed through. . 7 (uF)
Threats of punishment usually followed through a
Threats of punishment sometimes followed through 9
Threats “f punishment rarely f i) wed through. 0
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Parents usually follow fairly definite patterns in raising their children. Below are listed

some of the ways in which these patterns can differ. Please indicate the general patterns that

were actually followed in raising the twins. If the twins were treated more like the statement

on one side of the page than the other, circle one of the numbers on that side. If neither

statement is particularly descriptive or if both apply equally, circle one of the numbers in

the middle. The headings "Very," “Fairly,” ete. refer te the degree to which a statement Ls
descriptive (Circle one in each row.) x

~T1(57-71) 3 Oe Os
£9SG OMS

Ae ar oy x 6” 4? Ae
Mcther takes responsibility for Father takes responsibility for

 

 

 

raising the twins. 1 2 3 4 5 6 7 raising the twins.
Puntshment for misbehavior is Praise for good behavior is the
the main method of control. 1 2@ 3 4& § 6 FT main method of control.

Parents give the twins as many Parents restrict the twins’
things as they can afford. l 2 3 4 5 6 7 possessions.

There is a lot of contact Parents and child pursue their
between parents and child. Do interests independently with
many things together. 1 2 3 4 5 6 F Little contact or interaction.

 Parents attempt to train the
twins to give up baby ways as
soon as possible (early toilet
training, early weaning, pre-
vention of thumb sucking, etc.) 12 3 4 5 6 7 Speed.

Parents let the twins develop

in their own way, at their own

 

Home is lively, with lots of

excitement and many things g ing on.fh
)

l
w & w
n on
)

~
Home is calm, quiet and peaceful. 1

 Mother is overtly demonstrative
“f love for the twins witn much
hugging, kissing ana expression M ther is not overtly demonstrative

 

 

 

of affection. lL 2 3 4&4 § 6 F of love for the twins,

Father is overtly demonstrative
of love for the twirs with much
hugging, kissing and expression Father is not overtly demonstrative
of affection. 1 2 3 4 5 6 F of love for the twins.

Parents Let the twins du wnatr- Parents actively direct the behavior
ever they want tc. Lo 2@ 3 4 5 6 JF and interests Uf the twins.

Parents attempt tu make the
twins as independent and self-
sufficient as possible, and Parents try to shelter the twine
let them work their ow way from unnecessary stress and
out of difficulties. Lo@ 3 4 5 6 7 sm uth the way as mich as possible.
 

Parents want the twins to dr.

well in whatever they undertuke
and push them toe work and try Parenti; lesve Tt up to the twin:
hord in order te achieve te ; toodetermine how much theythe maximum of their ubility. Poe $4 5 6 FT oundertake and how hard they work.

Purents set many rules «and

 

 

 

regulations fr the twinr ta Parents let the twins set thelr ownLive by. 123 4 5 6 7 Limits.
M.ther is stricter with the Father is stricter with the twinstwins than the father. 1 2 3 4 5 6 7F than the mother.

Mother has much live and Mcther has little love and affectionaffection for the twins. i 2 3 4 5 6 7 for the twins.
Father has mich love and Father has little love and affectionaffection for the twins. 12 3 4 5 6 7 for the twine.

x (69)-10-
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17. The following items are concerned with differences between the twins. Indicate for which twin
each statement is most appropriate. (See instructions on front of booklet for explanation of

"Twin one" and "Twin two.") (Circle one for each item.)
~ é

CM (1-6) oe @Fa 6 ww oswr ge (31-55) nest
Which twin: Oo WOacm ne go

, (7-30) ee ge 4, a es
Was born first. . 1. + 2s wae 123 4 Studies harder . . 1 20 3 4h

Weighed more at birth. .......,. 1 2 3 4 Reads more... ... 4 + + eae 12 3 4

Learned to walk first ...... 12 3.4 Watches TV more. ...... l1 2 3 =4

Was toilet trained first. .....,. 1 2 3 4 Sleeps more... ... 2... 123 4

Received more attention from the Has saved more money ..... Lo oP gk

mother . 2. 2 2 ee ew eee we eh ehUcdL)l hcl

Has more dates... . +... ws ee 12 4 4&
Received more attention from the

father... ....., 12 3 4 Was spanked more often as 4 child. 1 2 3.4

Did better work in grade school Was rocked and held more often as

(ist to 6th grades). .... 1 2 3 4 achild......-...8ee. Ll 2@ 4 4

Was more friendly as a young child. 123 8 Cried more as a child. ...... 1 2 3 04

Had a better appetite as a young Learned to swim first. 1 2@ 3 4
child. 2... ee ee ee 1 2 3 4

Learned to ride a bicycle first. 1 2e@ 43 4
Was closer to the mother... . 12 3 4

Learned to drive a car first . 1 2? 3.4
Was closer to the father. ...... 1 2 3 48

Started menstruation first

Had more minor illnesses as a child. 1 2 3 4 (for boys leave blank). . . . . 12 3 04

Had stricter discipline as a child. . 1 2 3 #4 Voice changed first
{for girls leave blank) 1 2 3 4

Had stricter discipline as an

adolescent ....... 12 3 4 Usually decides what the two of

them will do together 1 2 3 4

Had a date first. . ......, 1 2 4 -
3 Is more dependable... . le 3 4

Is more interested in art . 12 3 4 Is more curious. 123.4

Is more interested in business. . . 12 3 4 Is more imaginative. le 3 4

Is more interested in mechanics... 1 2 3 4& Is more original ....... 1 2@ 3 4

Is more interested in science ... l2e@ 3 4 Is more outgoing . le 3 4

Is more interested in politics. ... 1 2 3 4 Is more self-confident Ao 4 4h

Is more interested in dramatics ... 1 2 3 4 Is more sensitive. 12 4 4

Is more interested in athletics . 12 3 4 Is more talkative. ....... Yor 4h

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 temperamental, l 54

18. Were the twins dressed alike? (Circle one.)
Almost alway 2... 2. 1 /

Part of the time. 2.207 (4)

-ll-

Rarely or never
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As children (ages 6 to 12) did the twins tend to play together or separately? (Circle ore)
oTThey were almost always together. . . . .......8424 1

They were usually together but sometimes played apart . . .

They usually played apart but sometimes were together . . 3

They almost never played together ..........404. hy

 

As adolescents (ages 12 to 18) did the twins tend to spend their time together? (Cirele one.)

 

They were almost always together. . . . coe ee eee 1 (58)
They were usually together but sometimes. apart. 2... .., 2
They usually were apart but sometimes tugether. ... . 3
They were almost never together. ..........4484. h

Did the twins have the same teacher in scheol? (Circle one. ) (59)
?

Usually had the same teacher. . 1... + ee ee ee ee Ok

Sometimes the same, semetimes different . 2. 6. 6 1 a wee!

Usually had different teachers. 2. - 2. 6 6 ee ew ee ee 3

 

Did the twins sleep in the came or separate rooms? (Circle one.)

oeparate reoms must of their life... . 0... ...8 1] (60)
Usually slept in separate rooms ............ 2

Usually slept in the same rucm. ... a er
Slept in the same room most of their lite sot ee 4

 

wa
t Many parents of twins try to treat both children exactly alike. Others make an effort ot. trent

them differently. In raising the twins which of these methods Have you followed? (Circle one.)

We have tried t: treat tnem exactly the sume. . . 2. + - s+ + - 2 (1.3)

We tended ti. treat them alike... .- ss

We have tried tc treat them differently soe ee ee ete ee

We tended to treat them differentiy . 6. 6 ee ee ee te 4

At times we treated them alike, at other times, differentiv . %

 

AS you know there are tw. kinds f twinc: identical twins whict. have the same heredity, and
fraternal twins which have different heredity. Which kind are your twins? (Circle one.)

Tam certais. they are qaentiea! twink 2... eke eed (*.)
IT think they are identical twins, but am net certain. . 2... ek
Tden't know which kind they ure, 2... 2. 2. ee ee ‘
T think tney are fraternal twinc, bit am nt certain. . ... . ., 4
Tour certain they are fraternal twine. 2. 2. ke ee ee

 

What, in your opinion, are the mest striking differences between tne twins?

 

 

 

 

What do you feel is the main cnuse of these differences?
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APPENDIX Iv

Items Included in Different Treatment Score

If the parent responded “twin 1 only” or “twin 2 only”,

following items were scored 1. If the parent responded

“both twins" or “neither twin" the item was scored 0.

was

Was

Was

Was

Was

Was

Was

Was

Infancy(Birth toTwoYears)

usually rocked and held when he cried

usually left to cry alone when just crying for attention

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

often allowed to run about the house without clothes

breast fed for two months or longer

played with frequently by his mother or some other adult

fed on a regular scedule rather than when he seemed hungry

allowed to play freely around the house most of the time
Father than being kept ina play pen or crib

Used a pacifier to suck on for one year or longer

Took a bottle to bed most nights

Was

(TwoYears)

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

Wae taught to speak a language other than English

Pajamas covering the hands, bitter subetances, or other devices
were 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 was made to go to bed whether
he wanted to or not

to

Attended Sunday school or church fairly regularly

Was taken by his parents to visit a zoo

Was often away from home all day playing, without his parents
knowing where he was or what he was doing

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

Helped care for a younger brother or sister

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

Was a member 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 which he could spend as he wished

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

(12-18

Attended church or Sunday school regulariy

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

Parents have tried to influence his occupational choice

Had definite curfew or time when he was to come home on
weekend 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

Parente objected to his association with 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
with friends

Made his own bed

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

Wore braces to straighten his teeth

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

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

Waa not allowed to smoke

Had a room of his own
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The following items were scored 1 if the parent responded

“twin 1" or "twin 2". If the parent responded “neither

twin" or "I don't know” the item was scored 0.

Recieved more attention from the mother

Recieved more attention from the father

Had stricter discipline as a chiid

Had stricter discipline as an adolescent

Was spanked more often as a child

Was rocked and held more often as a child

The following items were scored according to specific

keys:

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

As children (ages 6 to 12) did the twins 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 togetherel )

Did the twins 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, which of these methods have you
followed? (tried or tended to treat them differently = 1)
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