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Introduction

in the large group of high school juniors who took the National Merit Scholar-

ship Qualifying Test (NMSQT) in the spring of 1962. This test, administered

annually to some 600,000 to 800,000 students in a large proportion of U.S.

high schools, was used to identify academically talented students for recogni-

tion in the National Merit Scholarship Program and for guidancein the local

schools.

For a group of twins identified from among NMSQTparticipants, scores

for the five NMSQTsubtests were automatically available. In addition,a bat-

tery of personality and interest questionnaires was mailed to the twins; to

their parents, a questionnaire inquiring about the twins’ early experiences;

and to teachers and friends of the twins, brief questionnaires and rating scales.

Since most of these questionnaires had previously been sent to a random sam-

ple of students taking the NMSQT, a control group of nontwin National Merit

participants was available with which to compare the twins. Finally, for the

diagnosis of the twins as identical or fraternal, a mail questionnaire was de-

veloped along the lines of those used in the Scandinavian studies (Cederléf et

al. 1961; Sammalisto 1961).

The present book reports a numberof analyses of the data from the 850

twin pairs, 514 identical and 336 fraternal, who formedthefinal sample in

this study. The plan of the book may be outlined briefly as follows: In the

next chapter, we describe in more detail the design and proceduresof the

study, describe the twin diagnosis, and discuss the sampling and the quality of

the data. In chapters 3 to 6 we reportvarious analyses and results. Chapter 3

focuses on the twinsas individuals, comparing the two twin types to each

other and to the members of the nontwin sample. Chapter 4 considers the

twins as pairs and examinesthe differential resemblance of the two types of

twins on measures of personality, abilities, and interests. Chapter 5 reports

the data from the parent questionnaire and relates it to the present resem-

blances between the twins. Chapter 6 contains several special analyses focused

on points of theoretical interest: the twinship itself, left- and right-handedness,

the covariation of traits within and between pairs, and the form of the distri-

bution of twin differences. Finally, in chapter 7 the main empirical conclu-

sions of the study are discussed in the light of the broad question toward which

the study was directed: what are the respective contributions of heredity and

environmentto individual differences in personality, ability, and interests? We

will not attempt here to anticipate our conclusions, except to note that some

of our findings provide challenges to conventional views of the influences im-

portant in the developmentof personality.



Chapter2

Design of

the Study

In this chapter we will describe some of the details of how the twin sample.was

derived, how the questionnaire data were gathered, and how the twins were

diagnosedas identical or fraternal. In addition, we will comment on thebiases

inherent in the method of sampling and present some information concerning

the quality of the data.

As the reader will recall from the previous chapter, the study basically in-

volved the gathering of personality and interest data by mail from a large group

of twins identified among U.S. high school students taking the nationwide

National Merit Scholarship Qualifying Test. Data on ability, in the form of

subtest and total scores on the NMSQT,were therefore available for the sam-

pled twins. In addition, the design of the study called for supplementary infor-

mation from parents, teachers, and friends of the twins, but of these only the

parent data are reasonably complete and will be reported here.

PROCEDURE

In 1962, the National Merit Scholarship test was administered to just under

600,000 U.S. high school juniors—596,241 to be precise. On the answer sheet

of the questionnaire, among a numberof other information items, was set

of three answerspaceslabeled ‘“‘single,’”’ ‘‘twin,”’ and ‘‘triplet.’’ The test ad-

ministrator, whenthis part of the face sheet was reached, read the following

instruction: ‘In the final column with the three ovals, you are to indicate

whether youare a triplet, a twin, or neither. If you are neither a twin nor a

triplet, blacken the oval above the word‘single’ in the grid. If you are a twin,

blacken the oval above the word‘twin’ in the grid. And if you area triplet,

blacken the oval above the word‘triplet’ in the grid.” (The instructions to

the administrator added,“If there are any students whoare of a multiple

birth greater than triplets taking the test, ask them to mark the oval above

the word‘triplet’ in the grid.’’)

Whenthetests were scored by computer, a card was punchedforall stu-

dents whoindicated that they were a twin. These cards were sorted in order

by high school and last name, andall sets of two or more individuals in the

same school with the same last name were tentatively identified as twin

pairs. Since the scope of the present study included only same-sex twins,all

opposite-sex pairs were dropped at this point. The test answer sheets con-

taining the students’ home addresses wereretrieved, and the few pairs with

different home addresses were discarded.

The namesand addresses of 1,507 prospective same-sex twin pairs were ob-

tained by this procedure. Each of the individual twins was sent a four-page

questionnaire (reproduced in AppendixA) designed to yield information per-

mitting the diagnosis of the twin pair as identical (monozygotic) or fraternal
(dizygotic) and to solicit further participation of the twins in the study. The
last item of this questionnaire read:
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Table 2-1. Final Twin Sample, by Sex and Zygosity

Males Females Total

Type of Twin Pairs % Pairs % Pairs %

Identical 217 61.3 297 59.9 514 60.5

Fraternal 137 58.7 199 40.1 336 59.5

Total 554 100.0 496 100.0 850 100.0

% of total 41.6 58.4 100.0

NMSQT the previous year, which will be referred to in this book as the non-

twin sample. The chief difference between the two batteries was that the ques-

tionnaire sent to the twins included someitemsthat referred specifically to

the twin relationship itself.

Reasonably complete data from both membersofthe twin pair plusa filled-

out parent questionnaire was in due course received for 850 sets of twins.

This represented about 72% of the 1,188 pairs who responded to thefirst

questionnaire, or about 96% of the twin pairs initially matched by the com-

puter. The responserate for the nontwin sample, whoreceived essentially the

same follow-up proceduresas did the twins, was 64%. The somewhat lower

overall response rate for twins than for nontwinsis presumably dueto losses

in the two-stage questionnaire procedure used for twins and to thefact that

responses from both twinsof a set were required for a twin response to be

counted.

The composition of the twin sample in terms of sex and zygosity is shown

in table 2-1. As is evident from the table, there were more female than male

twin pairs in the final sample and moreidentical than fraternal pairs—about

60%:40% in each instance. The numbersofpairs in the four major subgroups
range from a low of 137 for fraternal-twin males to a high of 297 for identical-

twin females. Theproportion of identicals and fraternals is about the same
for both sexes. Since there are roughly equal numbers ofidentical- and same-

sex fraternal-twin pairs born in the United States in a given year, abouthalf

male and half female, this suggests that females and identical-twin pairs are

overrepresented in our sample. We will pursue this matter in more detail in

the next section.

SAMPLING CONSIDERATIONS

In 1945, the year in which the majority of 1962 high school juniors were

born, 2,735,456 live births were registered in the United States. These in-

cluded 27,393 sets of twins in which both partners were bornalive (U.S.
Public Health Service 1947). Almost exactly one-third of these, 9,132 sets,
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were of unlike sex, leaving 9,286 male and 8,975 female pairs, or 36,522 indi-

viduals who were membersofintact like-sex pairs at birth; this would repre-

sent 1.54% of the total newborn population.

But twin mortality rates during the first weeks of life are considerably

higher than those of nontwins, dueto birth difficulties and thehigher pre-

maturity rate of twins, so the proportion of intact pairs to be expected later

in life would be less than this. Probably the most satisfactory estimates of

early twin mortality for our purposesare those of Barr and Stevenson (1961)

based on a study ofall live births in England and Wales in 1949-1950. In

their data, 84.2% of male twin pairs born alive were intact at the end of the

first year of life, and 89.1% of female pairs. Applied to ourfigures, this would

represent about 7,820 male and 8,000 female pairs at age 1. Barr and Steven-

son’s correspondingsurvival figure for singleborns at the end ofthe first year

is 96.8%, so membersof intact same-sex twin pairs at this age would represent

about 1.19% of the population.

After the first year of life, the mortality rate among twinsis not thought to

differ appreciably from that of nontwins (Allen 1955). Such mortality as

does occur between the ages of 1 and 17 would tend to decrease intact pairs

at a greater rate than individuals, but, because of the low overall death rate in

the United States during this period (about 1.5%), the effect on the propor-

tion of paired same-sex twins in the population would be slight—reducingit

to perhaps 1.18%.

If we estimate that there were about 2,600,000 17-year-olds in the United

States in 1962, this would mean about 30,800 individuals in intact same-sex

pairs, or 15,400 pairs. Our group of 850 pairs thus represents about a 9.5%

sample of the U.S. same-sex twins of that age.

It is not, however, an unbiased sample. First, National Merit Scholarship

test participants tend to be above average in academic achievement. Theaver-

age score for NMSQTparticipants is about one standard deviation above the

meanforall eleventh-grade students. In some high schools, the test is adminis-

tered to all students, but, in most, participation is voluntary, and typically the

test is taken by students whoare planning to go on to a four-yearcollege. Sec-

ond, as we have noted, the sample contains an excess of females and of identi-

cal twins. The figures cited above would suggest that only slightly over half

the surviving same-sex pairs should be female (50.6% at age 1, and not much

change from that should occur by age 17). But about 60% ofthe pairs in our

sample are female. In addition, almost exactly one-third of the twins born in

the United States in 1945 were unlike-sexed. From this, we can deduce via

Weinberg’s rule that approximately half of the same-sex pairs at birth should

be fraternal, with the other half identical. According to Barr and Stevenson’s

data, early mortality is higher among identical twins, which would lead us to

expect a slight preponderance of fraternal same-sex pairs later on. In our sam-

ple, however, about 60% of the pairs were diagnosed asidentical.
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Table 2-2. NMSOTSelection Score in Twin and Nontwin Samples

 

Sample Males Females Total

Means

Identicals 104.8 99.6 101.8

Fraternals 107.8 100.0 103.2

Nontwins 106.5 103.5 104.9

Standard deviations

Identicals 22.9 21.4 22.2

Fraternals 21.9 21.1 21.8

Nontwins 18.1 18.3 18.2

 

Note: The NMSQTselection score is the sum of the scaled scores for the five subjects.

The meanfor all NMSQTparticipantsis 100.

dents and thus do becomeof concern because they mayrestrict the range or

change the average level of the sample on such measures. Provided that such

selection does notrestrict the range to zero, this should not preclude finding

meaningfulrelationships within the data, but quantitative estimates and gen-

eralizations to other populations may be distorted to some extent in waysre-

lated to the selection that has occurred.

One way of evaluating the net effect of the selection that has taken place

at various stages of deriving the sample is to compare the final twin sample

to normative data on personality and ability for National Merit test takers

and for U.S. adolescents in general.

Our twins, like other NMSQTtest takers, do well academically. The twins

rank on the average at about the seventy-ninth percentile of their high school

classes in grades. (This is by self-report, but other National Merit studies have

shownsuchself-reports to be reasonably accurate.) The twins’ means and

standard deviations for the NMSQTtotal selection score (the total test score)

are shown in table 2-2. They suggest that these twins are generally similar to

the NMSQTparticipants in termsof ability. (The NMSQT meanforpartici-

pants is approximately 100, and the standard deviationis approximately 20.)

There is evidence in the table of higher mean scores for males and forfrater-

nals, which would be consistent with a greater degree of selection in these

groups. The standard deviations do not suggest muchrestriction in range,

however. Indeed, those for the twins are somewhat elevated. Chapter 5 of

this book contains a more detailed comparison of the twins with the sample

of nontwin NMSQTtestees, who were presumably subject to similar question-

naire-answering biases.

The twin and nontwin samples can be compared in termsof personality to



Table 2-3. Means on the CPI Scales for Twin and Nontwin Groups and High School and College

Standardization Samples

CPI scale

Dominance

Capacity for Status

Sociability

Social Presence

Self-Acceptance

sense of Well-being

Responsibility

Socialization

Self-Control

Tolerance

Good Impression

Communality

Achievement via Conformance

Achievement via Independence

Intellectual Efficiency

Psychological-Mindedness

Flexibility

Femininity

Numberof persons

“From CPI Manual (Gough 1957).

HS: High School.

IT: Identical twin.

FT: Fraternal twin.

NT: Nontwin.

Coll.: College.

HS? rT

25.2

15.3

21.5

32.7

18.7

55.9

26.7

56.3

29.5 28.4

17.8 22.2

15.1 17.3

29.2 26.0

22.5 27.4

14.6 19.3

33.6 38.6

9.2 11.2

91 94

15.4 16.9

27.9

18.2

24.9

54.8

21.3

36.2

31.3

39.5

Male

FT

28.1

18.3

24.6

$4.5

21.3

59.9

31.6

38.9

27.7

22.4

16.7

26.0

26.9

19.4

38.9

10.9

9.4

16.5

3,072 414 252

NT Coll.

27.5

18.6

24.7

34.7

21.4

59.1

30.6

$7.9

25.8

21.2

15.8

29.9

26.0

18.5

38.1

10.7

9.4

16.9

529

28.3

20.9

29.4

57.5

22.5

36.6

30.8

36.8

27.6

23.5

17.2

29.9

27.4

20.9

39.8

11.4

11.1

16.7

1,133

HS?

25.7

16.0

21.4

$1.1

18.9

54.6

50.0

39.4

27.6

18.7

15.7

26.1

24.1

153.5

34.4

8.7

8.9

24.1

IT

26.7

18.6

24.2

$2.9

20.8

35.8

53.2

41.3

29.9

22.7

17.1

26.5

27.7

19.8

38.9

10.7

9.4

Female

FT NT Coll.?

27.1

18.7

24.1

33.0

21.0

55.5

53.2

41.0

28.8

22.7

16.2

26.5

27.0

19.6

38.6

27.2

18.8

23.8

32.1

21.2

59.5

53.4

40.4

28.3

22.4

16.4

26.4

27.1

19.5

38.6

28.5

22.2

26.0

57.0

19.5

57.9

535.3

39.5

50.8

25.0

19.1

29.9

28.8

21.9

41.4

10.6 10.4 11.4

9.2 9.3 11.6

24.1 23.9 245 22.8

4,056 582 386 385 2,120

U.S. normative samples on the California Psychological Inventory. Tables 2-3

and 2-4 show comparisons of means and standard deviations for our sample

to the high school and college norms presented in the CPI Manual (Gough

1957).

We maybriefly characterize these tables as showing that the NMSQT twin

sample tends mostly to fall in between high school and college norms on per-

sonality variables, is restricted in range on sometraits, but not too severely,

and closely resembles the nontwin sample. An average position between the
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QUALITY OF THE DATA

In evaluating any questionnaire data,a social scientist is immediately con-

cerned with the possibility that subjects may havefilled out the questionnaire

casually or carelessly—in the extreme case, merely marking the answersran-

domly—or may have biased their responses in an effort to make a good impres-

sion, to please the experimenter,or thelike. Heis apt to be especially con-

cerned about the possibilities in the case of a questionnaire administered by

mail, although it is perhaps debatable whetherhis extra concernis appropri-

ate, since many persons whoin a captive population might becareless or biased

responders in a mail survey simply become nonresponders.

Nevertheless, the skeptic is always a bit doubtful about what he cannot

see; so certain checks were built into the present questionnaires. On the sixth

page of the 324-item Objective Behavior Inventory, which consists of a long

list of descriptions of activities that the student is to mark as having donefre-

quently, occasionally, or not at all during the past year, is inserted the fol-

lowing item: ‘‘As a check on accuracy of recording makeno responseatall to

this item.’’ A few respondents did mark it—33 males and 39 females, or about

4.3% of the total sample. In other words, somewhat over 95% of the twins

correctlyfollowed the instruction to omit. The majority of those that failed

to follow the instruction marked thethird alternative, ‘‘notat all,”’ and, since

the phrasing of the item is not wholly unambiguous, probably somefraction

of these should be counted as legitimate responders. The 13 males and 6 fe-

males (1.1% of the total) who marked ‘‘occasionally”’ are clearly in error,

however, so we canassess the correctness of responseto this item as lying

somewhere between 95% and 99%. Clearly, most of the respondents were,in

fact, reading and respondingto the items of the questionnaire.

Anotherevidence of the presence of contentsensitivity is virtually unani-

mous responseto a given alternative on certain items. An item farther along
in the inventory was ‘“‘Jumpedin a parachute.’’ Only 6 out of the 1,673 re-
spondents indicated that they had donethis during the past year—and quite

possibly some of them had. Clearly, sheer random responding on the part of
very many respondents(or a very high level of random errorin the data tran-
scription process) can be fairly well excluded on the basis of data like these.
Similar evidence may be drawn from the health itemslater in the question-
naire (p. 19)—for example, less than 1% of any group marked ‘‘Epilepsy’’ and
less than 1% of males marked ‘‘Menstrual dysfunction.”

Anothercheck is afforded by the 12 repeated items within the 480-item
California Psychological Inventory. One measure of the care with which the
subjects filled out this inventory may be obtained by examining the amount
of agreement betweenthefirst and second encounters with the same items
(in general, widely separated within the questionnaire). We obtained thesefi-
gures for the present sample. The percentages of agreement, omitting those









Chapter 3

Twins and

Nontwins

In this chapter we will consider our sample of twins primarily as individuals,

rather than as pairs, with a view to discovering the personality, interest, and

ability differences, if any, between the two types of twins in the sample and

between the twins and nontwins. These matters are important for any consid-

eration of heredity and environment; for example, most methodsofesti-

mating the heritability of traits from twin data assume the comparability of

identical and fraternal twins as individuals. Furthermore,if the heritability

values so obtained are to be generalized meaningfully to nontwin populations,

the question of the comparability of twins and nontwins becomes important.

If twins are a very special breed in their psychological development, then one

mayraise real doubts as to how safely conclusions derived solely from twin

data may be applied to nontwins.

But, in addition to serving as groundworkfor later considerations of genetic

and environmental influences, the comparison of twins and nontwinsis of in-

terest in its ownright. For instance, the extensive investigation by Helen Koch

(1966) of 5- and 6-year-old twin and nontwin groups wasalmostsolely con-

cerned with the characteristics of various subgroups of twins as such and only

minimally with heredity-environment comparisons. Being a twin has often ©

been supposedto lead to special difficulties in development of a separate

sense of identity, to deficiencies in interpersonal relationships outside the ._

twinship, and to acuterivalries and jealousies within it. On the other hand,

twins may perhaps escape someofthestresses of loneliness and inferiority

feelings that can be the lot of the single child alone in a world of adults orsib-

lings of different ages, interests, and competence than his.

In the intellectual realm, there is a well-documented tendency toward

slightly lower average intelligence-test scores of twins (references given later

in the chapter). This is sometimesattributed to minor brain damageresulting

from the low birth weights commonin twins and sometimesto a slowerso-

cialization of language dueto less individual attention from adultsorto pri-

vate forms of communication within the twinship. The latter interpretations

gain support from one study in which twins whose partners werestillborn or

died in infancy tended not to showthe typical twin retardation (Record,

McKeown, and Edwards 1970). But, in another study, singly reared twins did

show retardation (Myrianthopouloset al. 1972), so the question remains open.

Since Koch’sinvestigation (1966)is relevant to ours in a numberof ways,

we will summarizeits design and findings briefly. Koch’s subjects were 5- and

6-year-old twins from the Chicago area; they were the only children in their

families and were matched with control children from 2-child nontwin fami-

lies from an earlier study. All children were white, native-born, and in regular

classes in the public schools. There were 34-36 children in each ofthefol-

lowing four twin groups: identical-twin males, identical-twin females, fraternal-

twin males, and fraternal-twin females (i.e., 17 or 18 pairs in each category).
Kochalso studied a group of unlike-sex fraternal twins, but we will notdis-
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Table 5-1. Comparisons between Identical- and Fraternal-Twin Individuals in

Koch’s Study (Data from Table 72 in Koch 1966)

Fraternals higher Nosignificant difference

Number of female playmates Birth weight

Mother’s age at birth Weight at time of study

Ratings of: Height at time of study

Speech form Mother’s age at marriage

Gregariousness PMA—total

Leadership PMA-—5 subscales

Indirectness CAT—12 scores

Involvement with children

Identicals higher Numberof playmates

Numberof male playmates Number of same-age playmates

Male preference Involvement with adults

Closeness composite motion-tension complex

Masculinity complex

Sex X zygosity interaction Femininity complex

Female preference
Health (DZm poor)

CAT speech (DZf good)
Nervous habits

Sissyness

CAT syntax (DZf good) Tomboyishness
Ratings of: Hostility complex

Criticalness (MZf high) Quarrelsomeness

Moodiness (MZf low) Ratings—32traits
Finality (DZf high)

Social class X zygosity interaction

CAT mother mentions

Rating of selfishness

cuss these here, since there is no comparable group in our study. Each twin

pair was matched with from 1 to 4 control children; the control children were

matched to the twins on sex, age, sex of sibling, and social class.

The children in all groups were studied by means of interviews with them,

their mothers, and their teachers. The teachersalso filled out a trait-rating

scale describing the children. In addition, two tests were used, the Thurstone

Primary Mental Abilities test (PMA) and a storytelling projective instrument,

the Children’s Apperception Test (CAT).

From thesetests, ratings, and interviews, some 84 measures werescored

(66 for the twin-nontwin comparisons). Table 3-1 summarizesthe results for

the comparison of the identical- and fraternal-twin groups. The nominallevel
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Table 3-2. Comparisons between Twin and Nontwin Individuals in Koch's

Study (Data from Table 73 in Koch 1966)

Variables on whichat least two of the four twin groupsdiffered significantly

from their matched nontwin controls:

PMA Verbal (lower, all 4 groups)

PMA Perceptual (higher, 2 female groups)

Number of same-age playmates (higher, all 4 groups)

Weight at time of study (lower, 3 of 4 groups)

Height at time of study (lower, 2 male groups)

Number of younger playmates (lower, 2 female groups)

Ratings of:

Friendliness to adults (higher, 2 female groups)

Involvement with other children(higher, 2 female groups)

Leadership (higher, 2 female groups)

Popularity (higher, 2 female groups)

Social apprehensiveness (lower, 2 female groups)

Tendency to project blame (lower, 2 male groups)*

4”fter correcting an apparent typographical error—cf. Koch’s table 42.

of significance for the measuresthatdiffer is .05, but whereresultsare se-

lected, as here, from a large number of comparisons between two groups, such

a probability cannotbe takenseriously for individual measures. Assignment

of scores by means of a random numbertable would be expected to yield

some differences of this magnitude.

For two of the observed differences—the greater psychological closeness of

identical twins and the greater age of mothersat the birth of fraternal twins—

there is independent support from otherstudies in the literature. The other

differences may perhapsbest be taken as hypothesesto be tested in subse-

quent investigations. The principal trend seemsto be towardslightly better

social and speechskills in the fraternal twins, especially the females, although

there are more measuresof social and speech skill that do not distinguish be-

tween the groups than there are that do. Indeed, the major conclusion to be

drawn from table 3-1 is that identical- and fraternal-twin individuals are very

much alike in most respects at age 5. The greater closeness, say, of the identi-

cal twins does not appear to have had such broadly ramifying implications for

their personality development as to make them very different individuals from

the same-sex fraternal twins.

How about the effects of being a twin, compared to membership in a non-

twin same-sex sibling pair? The relevantcomparisons are summarized in table
5-2. Shownare the 12 of the 66 variables for which there wasa significant
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difference between twins and nontwins that occurs for more than one sub-

sample.

The lower PMA Verbal score is in agreement with a rather consistent find-

ing in the literature that twins tend to show a disadvantagein intellectual per-

formance compared to nontwins. For example, Byrns and Healy (1936) lo-

cated 412 twin pairs in a population of 119,850 Wisconsin high school students

given IQ tests in 1933-1935 and found the twins averaged at about the fortieth

percentile of the entire group. In the 1947 Scottish Survey (Mehrotra and

Maxwell 1949; Scottish Council for Research in Education 1953), which tested

a nearly complete population of Scottish 11-year-old schoolchildren, the 974

twins obtained lower scores, on the average, than the 69,831 nontwins. This

difference held for both sexes and in five maternal age and nine occupational

categories. Tabah and Sutter (1954), in a study of 6- to 12-year-old French

schoolchildren, found 750 twin individuals to score lower on the average than

some 95,000 nontwins. The difference held across ages and within four occu-

pational levels. Husén (1959), with a virtually complete population of Swedish

males 19-21 years of age over a 4-year period (2,539 twins and 155,244 non-

twins), again found the twins consistently lower scorers on anintelligence test

by about one-fourth of a standard deviation. Husén also obtained similarre-

sults using standardized achievementtests sampling essentially complete popu-

lations of fourth- and sixth-grade Swedish schoolchildren (Husén 1960 and

1963). An English study of 2,164 twins born in Birmingham between 1950

and 1957 found a below-average performance of twins on the Eleven-plus ex-

amination (Record, McKeown, and Edwards 1970). And, finally, in a U.S. col-

laborative study coordinated by the National Institutes of Health, 164 white

and 232 black 7-year-old twins averaged 5 and 7 IQ points below large groups

of single-born white and black children on the Wechsler Intelligence Scale for

Children (Myrianthopouloset al. 1972).

Another difference shownin table 3-2 is a tendency for the twins to be

smaller than matched nontwins. Twins are often born at low birthweights, and

this may persist. Husén (1959) found his twins as young adults still averaging

slightly shorter and lighter than nontwins. Other differences in table 5-2 in-

volve playmates. The greater frequency of same-age playmates (and the lower

number of younger playmates) no doubt stems from the presence of twin chil-

dren of one age in the family, as against two children of different ages in the

nontwin sample. Most of the remaining differences in table 3-2 suggest that

the girl twins tended to be seen by their teachers as something ofsocial stars.

On the whole, however, perhaps the most important data are the 94 variables

not listed in table 3-2, which failed to show significant differences between

twins and nontwins across any two of the four subgroupsstudied.

To summarize Koch’s findings: by and large, the two types of twins were

very muchalike as individuals and muchlike nontwins from comparable fami-

ly backgrounds. Amongthe observed differentiating variables were certain bio-
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Table 3-4. Variables on Which Twin and Nontwin Means Differ*

Variable Males Females

r Mr My r Mr My

495. SR: take it easy 18 1.90 2.31 ( 04 2.03 2.11)

1591. CPI: factorI 16 71.7 66.8 ( 04 73.7 72.5 )

1581. CPI: Self-Control 15 28.2 25.8 ( .07 29.5 28.3 )

1585. CPI: Achievement via .13 27.2 26.0 (04 27.4 27.1)

Conformance

4Based on 131 selected variables (NMSQTscores,religion,life goals, attitudes, dating, self-

ratings, and CPI and VPI scales). Otherwise, same as table 3-3.

r: Point-biserial or phi coefficient.

Mr: Twin mean.

My: Nontwin mean.

The conclusions to be drawn from table 3-3 seem fairly clear. It is evident

that on very few of the comparisons are the two kinds of twins, as individuals,

appreciably different. There are exactly 5 variables among the 1,610 that show

a correlation with zygosity exceeding the .13 criterion, and in only one case

does this difference hold up across the two sexes. This is the Objective Be-

havior Inventory (OBI) item, ‘‘Confused people by pretending to be your

twin,” a behavior engaged in during the past year by nearly three-quarters of

identical twins and only about one-fifth of like-sex fraternals. Indeed, this item

might be a reasonable candidate for use in a questionnaire diagnosing zygosity.

Since the other four items form noclear pattern, are not replicated across

sexes, and show differences that are not large in absolute size, we forbear to

interpret them further.

The twin-nontwin comparisons are shownin table 3-4. The general arrange-

ment ofthe table is the sameasfor the identical-fraternal comparisons in table

5-5. The comparison in this case is based on 131 representative variables for

which data were available in convenient and comparable form for the two sam-

ples; these included NMSQTscores, rated importanceof different life goals,

self-ratings on 57 traits, California Psychological Inventory and Holland Voca-

tional Preference Inventory scales, and a few miscellaneous variables related to

background, attitudes, and interpersonal behavior.

Again, there were only a few variables showing differences between the

groups equivalentto a correlation coefficient of .13 or better. All of these dis-
criminated only for males. This time there appeared to be some degree of con-

sistency among thevariables: the twin boys rated themselves as harder working

than did the nontwin boys and scored higher on three CPI scales—Self-Control,
Achievement via Conformance,andthefirst factor scale of Nichols and Schnell

(1963), interpreted as representing value orientation or emotional maturity.





25

Twins and Nontwins

There are several reasons why one might expect to find smaller twin-nontwin

ability differences in the present study.First, in the previous studies thereis

some tendency for older samplesto yield smaller differences than those ob-

served among preadolescents. Second, Husén found in his study that thedif-

ferences were larger at the lower end of the intellectual scale (where anyef-

fects of brain damage dueto the twins’ unfavorable prenatal circumstances

would be mostlikely to show up). Our sample is, of course, drawn mostly

from the higher end. And, finally, with a sample like the present one, whichis

selected for above-average ability, one might anticipate that at least part of

any existing discrepancy in the population at large would be reflected, not in

lower averages for the twins, but in a smaller proportion of twins than non-

twins taking the NMSQT.

Thus, on the whole, the twins of the present sample appear to be generally

comparable to similarly selected nontwins on personality, ability, and interest

measures, and, within the twin group, those who are membersofidentical-

twin pairs show few if any consistent differences from those who are members

of fraternal pairs. This means that there will beless difficulty in making com-

parisons between the two twin types and in generalizing the results to non-

twins than there would have beenif the differences among the groups had

been large. It does not, of course, imply that the hazards in such generaliza-

tions vanish altogether.





Table 4-1. Intraclass Correlations on 18 Standard CPI Scales for Identical and Fraternal Male

and Female Pairs in Random Subsamples I and II

Identical Fraternal

CPI scale Male Female Male Female

I II I II I II I II

1573. Dominance 98 56 48 50 14 11 .56 35

1574. Capacity for Status 56 52 52 .66 35 .56 52 56

1575. Sociability 60 41 56 53 40 09 96 29

1576. Social Presence 62 59 48 .60 21 08 20 42

1577. Self-Acceptance 43 40 50 98 25 04 36 37

1578. Sense of Well-being 54 54 54 5 59 52 58 14

1579. Responsibility 65 49 39 A7 18 59 46 52

1580. Socialization 46 .60 61 49 17 15 51 45

1581. Self-Control 55 56 52 61 16 Rote 59 39

1582. Tolerance 63 55 44 50 17 39 41 135

1583. Good Impression 40 57 45 47 15 41 39 16

1584. Communality 54 20 AI 7 ~.01 47 .16 05

1585. Achievement via Conformance 45 50 43 45 -.10 19 18 4

1586. Achievement via Independence 61 98 57 48 53 44 Al 42

1587. Intellectual Efficiency 59 995 A2 52 24 33 56 40

1588. Psychological-Mindedness 52 A2 56 .O7 29 27 29 05

1589. Flexibility A7 05 52 AY 12 04 .06 29

1590. Femininity .O7 45 23 06 .50 25 12 17

Pairs 113 89 135 153 54 70 98 95

 

relations exceed the fraternal-twin correlations: the median for identical-

twin correlations overall scales and subgroupsis .50; the correspondingfra-

ternal twin median is .52. The identical-twin correlation is higher than the

corresponding fraternal correlation in 69 of the 72 possible comparisons in

the table (the three discrepant instancesfall on different scales and are divided

between sexes and subsamples). Finally, absolute agreementranges from rea-

sonably good for the female identical twins, where the samplesare largest

(135 and 153 pairs), to considerably poorer for the male fraternals, where

the samples are smallest (54 and 70 pairs).

Now,the question of most immediate interest is whether there is a depend-
able pattern of identical-fraternal difference amongthese scales. Thatis, are

there somescales on which identical pairs are much more alike than fraternal

pairs and other scales on which thereisrelatively little difference in resem-
blance between the two groups? In short, are the differences between identi-
cal- and fraternal-twin correlations consistent over the various subgroups?
The relevant evidence is presented in table 4-2, which showsthe differences

in correlation between identicals and fraternals; in the right-hand portion of
the table, these differences are ranked in order of magnitude. Inspection of



Table 4-2. Differences between Identical- and Fraternal-Twin Correlations and Their Ranks for

18 CPI Scales (Based on Data of Table 4-1)

 

CPI scale Differences Ranks

Male Female Male Female

I II I I] I II I II

1573. Dominance 44 45 12 15 4 LY 10 12

1574. Capacity for Status 25 16 00 10 13% 12 17 16

1575. Sociability .20 32 20 24 16% 4 5 4

1576. Social Presence 4] 1 .28 18 5 52 3 10

1577. Self-Acceptance 20 36 14 21 16% 3 9 6%

1578. Sense of Well-being 21 22 .16 21 15 8 72 64%
1579. Responsibility 47 10 -.07 15 2 15 18 12

1580. Socialization .29 45 10 04 10 1% 12 18

1581. Self-Control 59 21 19 22 6 10 6 5

1582. Tolerance 46 16 03 15 3 12 16 12

1583. Good Impression 25 16 .06 1 12 12 14% 3

1584. Communality 05 -.19 59 52 8 18 2 1%

1585. Achievement via Conformance 55 1 25 ll l 5% 4 15

1586. Achievement via Independence 28 09 16 .06 11 16 7 17

1587. Intellectual Efficiency 05 22 .06 12 8 8 14% 14

1588. Psychological-Mindedness 23 15 07 52 13% 14 13 ly

1589. Flexibility 5 O01 46 .20 8 17 1 8

1590. Femininity 07 22 11 19 18 8 1l 9

W = .209 p = -.054

2. Here and elsewhere, W is

uncorrected for ties. This

correction has only slight

effect on W unless ties are

quite numerous.

these rankings suggests little tendency for certain scales to show consistently

greater identical-fraternal differences than others, an impression that is borne

out by calculating a coefficient of concordance over the foursets of ranks:

W = .209, which is equivalent to an average Spearman rank correlation of

-.054 betweenpairs of rankings (Siegel 1956).* In short, there is no consis-

tency. Some individual correlations are males, samples I andII, p = -.09;

females, samples I and II, p = .30; sample I, males and females, p = .04; sam-

ple II, males and females, p = -.22. None of these correlations differs signifi-

cantly from zero.

Thus, in the CPI data, we fail to find evidence of any consistent tendency

for somescales to show greater differences in identical-fraternal resemblance

than otherscales do; the identicals are consistently more alike than thefrater-

nals but about equally so on the various scales. There is some indication in

table 4-2 that the males show larger average difference betweenidenticals

and fraternals than do the females (the male differenceis larger on 15 of the

18 scales in sample I and on 12 of the 18 in sample II); however, this does not

lead to any greater consistency for the males—if anything, the difference is in

the other direction (p = .30 for females, -.09 for males, as noted above).
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Is this some peculiarity of the CPI scales, or does the same phenomenon

holdmore broadly in the data? Before describing an analysis designed to an-

swer this question, a minor point should be madeaboutreliability of measure-

ment. It is quite conceivable that, in an analysis of this sort, one could achieve

a degree of quite spurious consistency simply by including somescalesof suf-

ficiently low reliability. For, if a scale has zero reliability, one should, with a

large enough sample, obtain zero correlations in both identical and fraternal

groupsand, hence, ‘‘consistently’’ smaller identical-fraternal differences than

on, say, one of our CPI scales, which havereliabilities around .80. In fact, one

reason for using the CPI in the analysis above was that the CPI scales do not

differ too greatly in reliability. A few of the shorter scales—for example, Com-

munality, Psychological-Mindedness, and Flexibility—tend to havereliabilities

lower than the others, but the differences are not too drastic, and allowing

for them does not greatly change the figures reported above(i.e., the correla-

tion of the males becomes -.13 and that for the females .28, instead of -.09

and .30, if one adjusts the correlations for differences in reliability before

ranking them).

Were it not forthe reliability considerations mentioned,a plausible ap-

proach to examining the generality of our CPI findings across our data would

be to draw one or more random samples of our variables and repeat with them

the analysis carried out with the CPI scales. But, since many of the variables

are single items, some almostcertainly of very low reliability, this would run

into the difficulty mentioned above. (The problem would not, of course, be

alleviated by using all the variables rather than just a sample.) Consequently,

a series of cluster analyses was carried out on subsets of the data to yield a

number of composite variables. The criterion for inclusion in a cluster was a

correlation of at least .30 with every other variable in the cluster, and a mini-

mum ofthree variables was required to define a cluster. Thus, every compos-

ite variable is guaranteed a moderate degree of internal-consistency reliability

at least.

The cluster-analysis program used begins a cluster with the highest correla-

tion between any twovariables in the correlation matrix and each time adds

to the cluster that variable whose lowest correlation with the existing mem-

bers of the cluster is highest. When that correlation is less than .30, the pro-

gram deletes the variables in the cluster from the correlation matrix and re-

peats the process, stopping when no correlation as high as .30is left in the

matrix. Only those clusters with at least three membersare retained. Thus,

no variable enters into more than onecluster, and every variable in a cluster

correlates at least .50 with every other.

Computationalpracticability dictated limiting the variables in a single analy-

sis to a maximum of 160; the desirability of restricting each analysis to varia-

bles of roughly similar scale properties led to an analysis of the variables in
13 groups: 3 of CPI items; 2 of OBI items; 1 each of VPI, ACL, and honors











Table 4-5. Differences between Identical- and Fraternal-Twin Correlations and

Their Ranks for the 5 NMSQT Subtests (Based on Data of Table 4-4)

Differences Ranks

NMSQT subtest Male Female Male Female

'62 65 62 65 ’62 65 762 "65

5. English Usage 07 29 28 18 5 2 1 4

6. Mathematics 55 18 25 22 l 4’, 2 2

7. Social Studies Sl 22 22 11 2 3 3 5

8. Natural Science .19 18 12 21 4 4Y, 5 3

9. Vocabulary 24 24 21 20 3 l 4 ]

W = .228 p = -.029

There appear to be no consistent tendencies for identical-fraternal differences

in resemblance to be greater for some subtests than for others. This is borne

out by a coefficient of concordance of .228, corresponding to an average cor-

relation of -.03 among the rankings. (With the correlations adjusted for dif-

ferencesin reliability, these become .075 and -.23, respectively.) Thus, the

ability measures show us the samepicture as the personality measures: identi-

cal twins are morealike than fraternals, but not consistently more so on some

variables than on others.

Table 4-6may serve asa kind of summary of our data on twin resemblance.

Here we present the median intraclass correlations for groups of measuresrep-

resenting different areas of personality. These include four groupings of com-

posite variables from the cluster analysis—representing self-concepts, ideals

and goals, vocational interests, and activities—plus the NMSQT subtests and

the CPI scales (9 special scales as well as the 18 standard scales are included).

Median correlations are given for each of our basic subgroups; thus, the .74

under Identical Male I represents the median of the five NMSQT subtest intra-

class correlations for male identical-twin pairs in the first half-sample.

Various general trends may be notedin table 4-6, including the obviously

higher correlations among the identicals; the greater twin resemblance for

both groups on theabilities and activities measures, the intermediate resem-

blance on the CPI scales, and the lower resemblance on self-concepts, ideals,

and vocational interests; and the generally similar patterns of resemblance for

males and females, with perhaps the female pairs showingslightly greater re-

semblance (in 18 of the 21 comparisons wherethereis a difference, the fe-

males are higher).

The differences between the typical correlations for the identical twins and

the fraternal twins are given in table 4-7, which shows muchthe samepicture



Table 4-6. Typical Twin Resemblances in Different Areas of Personality

Median correlation

 

Identical Fraternal

Variables Male Female Male Female

I Il I IT I II I Il

5 NMSQTsubtests 74 47) 79 74 A7 55 47 ~.60

15 self-concept clusters* 28 =.32 34 37 17 =.04 07 14

9 ideals and goals clusters* 39 .24 42 45 17 =.06 23 «14

22 vocational interest clusters? .56 .36 35 36 09 .16 25 .26

17 activities clusters* 68 61 69 .64 52  A2 58 47

27 CPI scales 56 .50 49 .50 22 29 56 .30

“The clusters are self-concept, 4-7, 10, 13, 22-30; ideals and goals, 8, 9, 11, 12, 14-18; vocational,

31-52; and activities, 20, 21, 53-67.

Table 4-7. Differences between Typical Identical- and Fraternal-Twin Correlations in

Different Areas of Personality (Based on the Data of Table 4-6)

Differences

Variables Males Females

I Il I II

NMSQTsubtests 27 16 32 14

Self-concept clusters ll 20 27 25

Ideals and goals clusters 22 18 19 1

Vocational interest clusters 27 20 10 mae

Activities clusters 16 19 ll 17

CPI scales 54 27 13 20

W = .195 p = .074

Ranks

Males Females

| II I Il

2, «6 1 5

6 1 2 2

4 5 3 1

24, 3 6 6

5 4 5 4

] 2 4 3

as previoussimilar tables in this chapter. Its message might roughly be trans-

lated: ‘‘Identical twins correlate about .20 higher than fraternal twins, give

or take some sampling fluctuation, and it doesn’t much matter what you

measure—whether the difference is between .75 and .55 on an ability mea-

sure, between .50 and .30 on a personality scale, or between .55 and .15 ona

self-concept composite.’

4. Variable numbers are

shownin parentheses(see

Appendix A).

This is not literally true, of course; we have measures in our study, such as

self-report of race (40),* for which both groups correlate in the .90’s, and

others, such as handedness (13), for which the intraclass correlations in both





37 Table 4-8. The Consistency of High- and Low-Difference CPI Items across

Twin Resemblance Random Half-Samples (See Text for Explanation)

Second half-sample

High Neither Low Total

First half-sample High 16 52 6 54

Neither 27 46 14 87

Low 2 1588
Total 55 93 51 179

In short, it appears that one can dependably select items from the CPI on

which identical-twin pairs are not noticeably moresimilar than fraternal-twin

pairs but not items on which theidentical-fraternal difference in resemblance

is exceptionally large.

The 16 items from the high-high cell of table 4-8 and the 11 items from

the low-low cell are listed in table 4-9. The high items appear to constitute a

varied group describing various aspects of personality, abilities, and interests.

All are clearly self-descriptive in character. Several items like these also appear

in the group of low items, but the distinctive feature here is a number of items

expressing social attitudes: ‘‘A person who doesn’t vote is not a good citizen,”

‘““T do not like to see people carelessly dressed,’’ ‘‘I believe women should have

as much sexual freedom as men,”’ ‘‘People have a real duty to take care of

their aged parents, even if it means making somepretty big sacrifices.’’

The proposition that items expressing political and social attitudes tend to

show little difference in identical- and fraternal-twin resemblance receives some

support elsewhere in our data. For example, the three opinion items (402-404)

on attitudes toward God, racial integration, and federal welfare programs show

intraclass correlations of .57 and .67, .37 and .40, and .27 and .14,for identi-

cal and fraternal pairs, respectively. It is perhaps plausible that twin resem-

blance on political and social attitudes is primarily a function of family mem-

bership and, thus,is essentially similar for both groups. And, again,it is reas-

suring, in terms of possible response artifacts, that identical twins are not more

similar than fraternal twins on everything.

Thus, this analysis, like the preceding onesin this chapter,fails to find con-

sistent tendencies for some CPI items descriptive of personality, abilities, and

interests to show larger identical-fraternal differences than others do, although

we dofind a suggestion that differences on items expressing political and so-

cial attitudes may showrelatively little association with zygosity.

Webeganthis chapter with a discussion of how differences in identical-
fraternal resemblance on varioustraits might be used to estimate the differen-



38 Table 4-9. CPI Items Classified as High and Lowin Differentiation in Both

Twin Resemblance Half-Samples in Table 4-8

Variable

no.

High in both

1096. A person needs to “‘show off’’ a little now and then.

1100. I liked ‘‘Alice in Wonderland”’ by Lewis Carroll.

1130. It is hard for me to start a conversation with strangers.

1138. I think I would like the work of a school teacher.

1187. The idea of doing research appeals to me.

1216. I am likely not to speak to people until they speak to me.

1275. 1 have always tried to make the best school grades that I could.

1297. I enjoy a race or game better when I bet onit.

1331. I like to talk before groups of people.

1388. I would like to be an actor on the stage or in the movies.

1415. I have never done any heavy drinking.

1451.1 think I am usually a leader in my group.

1483. I am quite a fast reader.

1535. I’m not the type to be a political leader.

1557. I must admit that I am a high-strung person.

1571. I sweat very easily even on cool days.

Low in both

1105.1 am very slow in making up my mind.

1110. A person who doesn’t vote is not a good citizen.

1180. I do not like to see people carelessly dressed.

1215.1 think I am stricter about right and wrong than most people.

1224. I fall in and out of love rathereasily.

1240. I believe women should have as much sexual freedom as men.

1513. People have a real duty to take care of their aged parents, even if it

means making somepretty big sacrifices.

1350. In school I found it very hard to talk before theclass.

1420.1 find that a well-ordered modeof life with regular hours is congenial

to my temperament.

1477. It is pretty easy for people to win arguments with me.

1568. I had my own wayasa child.

tial heritability of these traits (or the differential pressures of the environment

upon them). We emergewith no suchdifferences to interpret! We defer a con-

sideration of the implications of this finding until our final chapter; we have

other relevant data and analyses to reportfirst. It is appropriate, however, to



Table 4-10. Identical- and Fraternal-Twin Correlations on Measures of General Ability in Various

Twin Studies

Test Correlations Pairs Source

I F I F

National & Multi-Mental 85 26 45 57 Wingfield & Sandiford (1928)?

Otis 84 A7 65 96 Herrman & Hogben (1933)

Binet 88 90 34 28 Stocks (1933)

Binet & Otis 92 63 50 50 Newman, Freeman, & Holzinger (1937)

I-Test 87 55 36 71  Husén(1947)®
Simplex & C-Test 88 72 $128 (141 &#Wictorin (1952)

Intelligence factor 76 44 26 26 ~=Blewett (1954)

JPQ-12 62 28 52 32 Cattell, Blewett, & Beloff (1955)°

I-Test 90 70 215 416 Husén (1959)

Otis 83 59 34 54 Gottesman (1963)

Various grouptests 94 55 95 127 Burt (1966)

PMA IQ 79 45 33 30 Koch (1966)

Vocabulary composite 83 66 85 135 Huntley (1966)

PMAtotal score 88 67 123 75 Loehlin & Vandenberg (1968)°

General-ability factor 80 48 337 #156 Schoenfeldt (1968)

ITPA total 90 62 28 33  Mittler (1969)

Tanaka B 81 .66 81 $2  Kamitake (1971)

Median of above 85 59

NMSQT 1962 87 63 687 482 Nichols (1965)

1965 86 62 1,300 864

 

Note: Where more than onetest used, averaged r’s are given; studies with less than 25 pairs in each group not

included.

“As recalculated by Stocks (1933).
Cited in Husén (1959, p. 46).
“Correlations derived from data presented in another form.

inquire at this point whetherthere is precedent for findings such as oursin

previous twin studies in the literature.

It will be convenient to discuss the evidence on abilities first and then to

proceed to the data on personality.

First—to document the obvious—previous studies have generally reported

a greater resemblance of identical than of fraternal twins on measures ofabili-

ty. Table 4-10 presents correlations from a numberofstudiesin the literature
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involving IQ’s or other fairly general measures ofintellectual ability. In only

one instancedo the identicals fail to be more similar than the fraternals.

Similar results have been reported for special abilities. Vandenberg (1968)

summarizes the results of 10 twin studies, most of them fairly recent, in which

tests measuring a numberof mental abilities were administered to identical-

and fraternal-twin groups. The tests included the Thurstone Primary Mental

Abilities test, the Differential Aptitude Tests (DAT), the Wechsler Adult In-

telligence Scale (WAIS), and others. On a total of 76 different subscale mea-

surements reported in these studies, the identicals failed to be moresimilar

than the fraternals only once (on a test of paired-associate memory in a Swed-

ish study). Notall the differences were large orstatistically significant, but

the consistency is impressive. Schoenfeldt (1968) also found, for both sexes,

identicals to be moresimilar than fraternals on three differential aptitude fac-

tors extracted from the Project TALENTtest battery.

How much moresimilar are identicals than fraternals on ability measures?

In table 4-10.the mediancorrelations of identical and same-sex fraternal twins

on general-ability measures are .85 and .59, respectively—a difference of .26.

The nearest thing we haveto a general-ability measure in the present studyis

the NMSQTtotal score, which presumably contains appreciable academic

achievementvariance as well. The correlations among identical twins on this

measure are .87 and .86 in the 1962 and 1965 samples and, amongfraternals,

.63 and .62—a difference of .24 in each case. Our figures are thus not very dif-

ferent from typical values reported in other twin studies in the literature. We

should, however, note that the compilations made by Erlenmeyer-Kimling and

Jarvik (1963; Jarvik and Erlenmeyer-Kimling 1967) and Burt (1966) yielded

slightly higher median correlations for identical twins reared together (.87 to

.88) and slightly lower median correlations for same-sex fraternal twins (.53

to .56) than we found in our survey ofthe literature—thus, slightly larger

identical-fraternal twin differences (.51 to .35). These authors have apparently

included somestudies involving only one kind of twin or having very small sam-

ples in one or both groups—conditions that make comparability of sampling

difficult to assess. But they also may have located somestudies that we have

missed.

Ourresults for measures of different abilities (the NMSQT subtests) are com-

pared with results from several studies in the literature in table 4-11. This

table contains for each study the median identical- and fraternal-twin correla-

tions reported for the various measuresof specialized intellectual abilities used

in the study. It will be noted that the medians of the NMSQTsubtests in our

study lie slightly above the average of previous studies. This could be due

either to higher reliability or to the presence of academic achievementvari-

ance. ‘The difference between identical- and fraternal-twin correlations is .23

in the other studies cited and .22 in ours.

Have otherstudies, like ours, failed to show consistent differences in twin



Table 4-11. Median Correlations on Measures of Special Abilities in Various Twin Studies

No. of Population Median Pairs Source

scales correlation

I F I F

12 Schoolchildren 67 58 128 #$$(141 &#Wictorin (1952)

(Sweden)

4 Military recruits .78 .60 215 415 Husén (1959)

(Sweden)

7 Aged 68 .44 75 45 Jarvik et al. (1962)

(New York)

8 Adult males 70 42 157 #42189  Partanen, Bruun, & Markkanen (1966)

(Finland)

15 High school 66 50 123 75 Loehlin & Vandenberg (1968)?

(Michigan & Kentucky)

3 High school 65 40 337 1.156 Schoenfeldt (1968)

(United States)

21 High school 64 43 137 99 Vandenberg (1969)

(Kentucky)

Median of above .67 44

5 Present study 74 52 509 #42330

“Derived from data presented in another form.

resemblance on measures of different abilities? Despite the existence of some

assertions to the contrary, this appears to be thecase.

For example, the Thurstone Primary Mental Abilities test has been given to

at least four different twin samples; the results have been tabulated by Van-

denberg (1968). Table 4-12 shows the rank orders of a measure of differential

twin resemblancefor the five scales used in all four studies. The agreement

can hardly be described as striking. The coefficient of concordance of .322 is

not statistically significant ; it correspondsto an average correlation of .10 be-

tween the rankings. Most of whatevercorrelation there is derives from therela-

tively low status of the Reasoning scale—whichhasreliability problems.

Thefirst three of Thurstone’s primary abilities—verbal comprehension,spa-

tial ability, and numerical ability—are fairly widely represented in cognitive

test batteries. Measures of these three abilities are available in 10 studies in-

cluded in Vandenberg’s review. Table 4-13 showsthe rank ordering ofdiffer-

ential twins resemblance on these measures. There is obviously no very strong
tendency for the identicals to show a consistently greater difference than fra-



42

Twin Resemblance

Table 4-12. Rank Ordering of F-Ratios of Identical- and Fraternal-Twin

Within-Pair Variance on PMA Scales in Four Twin Studies (Based on Data

from Vandenberg 1968)

Study

Blewett Thurstone Vandenberg Vandenberg

(Michigan) (Kentucky)

Verbal ] 2 1 4

Space 4 1 4 1

Number 5 4 2 2

Reasoning 22 5 5 5

Word Fluency 22 3 3 3

W = .322 p = .096

ternals on one of these dimensions than another. Typically, the identical-twin

pairs are more similar than the fraternals in cognitive abilities—but to roughly

the same degree, it would appear, in different ones.

Onepossible exception to this generalization should be mentioned. Oneor

more tests of rote memory wereincluded in four of the studies cited in Van-

denberg’s review, and in only one of the four studies were identical twinssig-

nificantly morealike than fraternal twins on any rote memory measure. Thus,

rote memory may differ in this respect from other cognitive abilities. How-

ever, it should be noted that (1) rote memory tests often havereliability dif-

ficulties, which could lead to spuriously low identical-fraternal differences;

(2) in the one study in which identicals did show up assignificantly more

similar in rote memory, the two memory measures used were quite compara-

ble to measures of otherabilities in the magnitude of this difference; and (3)

Schoenfeldt (1968) reports identicals to be more similar than fraternals on a

memoryfactor in the Project TALENT study—thedifferenceis statistically

significant for both sexes and fairly large for the males. Thus, the picture re-

garding memoryabilities is not altogetherclear.

The Project TALENT data, by the way, show the samelack of consistency

that we have observed elsewhere: the three special-ability factors rank in the

order memory, spatial visualization, and perceptual speed, for the males, and

in the orderspatial visualization, perceptual speed, and memory,forthefe-

males.

A recent study by Vandenberg (1969) reports identical- and fraternal-twin

correlations for a large battery of spatial perception and other cognitivetests.

It is difficult for us to share Vandenberg’s view that ‘“‘the results of this study

add further evidence for the fact that different mental abilities are determined,



Table 4-13. Rank Ordering of F-Ratios of Identical- and Fraternal-Twin Within-Pair

Variance on Verbal, Spatial, and Numerical Abilities in Various Twin Studies (Based

on Data from Vandenberg 1968)

Rankings

Test and scales Vs N

PMA (Verbal, Space, Number): Blewett 1 2 3

Thurstone 2 1 5

Michigan 1 $3 2

Louisville 3 1 2

DAT (Verbal Reasoning, Space Relations, Numerical Ability): 1961 1 2 8

1965 1 2 $8

WAIS (Vocabulary, Block Design, Arithmetic) 1 5 2

Wictorin (Verbal Analysis, Form Perception, Arithmetic) 5 2 1

Husén (Synonyms, Matrices, NumberSeries) 1 3 2

Bruun (Verbal Opposites, Paper Formboard, Addition and Subtraction) 2 §$ ]

W = .120 p = .022

V: Verbal.

S: Spatial.

N: Numerical.

to different degrees, by hereditary components.’’ While identical twins do in-

deed show higher correlations than fraternal twins on most of the tests given

and while the correlations do indeed vary, the differences among measures of

the same type (sometimes between parts of a given test) appearto be fully as

large as the differences between types of measures on whichthis conclusionis

presumably based. Among the tests showingrelatively large identical-fraternal

differences are a couple of spatial tests (Surface Development and Newcastle),

a vocabulary test (Heim), and a reasoning test (Ship Destination). And among

the tests showing relatively small identical-fraternal differences are a couple

of spatial tests (Form Board and Paper Folding), a vocabulary test (Wide

Range), and a reasoning test (Logical Inference). While we can think of a num-

ber of excellent reasons why different mental abilities might be influenced to

different degrees by heredity and environment, we can find little consistent

evidence, in our owndataorin theliterature, that they are.

What about personality?

Again,it is not difficult to find evidence from otherstudies that identical

twins are generally more similar on personality measures than are fraternal

twins, although the data are less unanimous onthis point than in the case of

abilities. Another Vandenberg review (1967) provides a convenient summary.
This covers 14 studies using 10 different multiple-scale personality inventories.



Table 4-14, Median Correlations on Personality and Interest Scales in Various Twin Studies

 

No.of Population Median No. of Source
scales correlation pairs

I F I F

4 High school .60 53 40 43 Carter (1933)

(California)

7 High school 295 00 45 55 Vandenberg (1967)
(Michigan)

31 High school A5 21 34 54 Gottesman (1963)
(Minnesota)

4 Adult 50 34 88 42 Wilde (1964)

(Netherlands)

18 High school 48 31 79 68 Gottesman (1966)@
(Massachusetts)

4 Adult 260. 18 157 189 Partanen, Bruun, & Markkanen (1966)

(Finland)

12 High school 47 24 111 92 Vandenberg, Comrey, & Stafford (1967)
(Kentucky) ,

11 High school 44 53 557 156 Schoenfeldt (1968)

(United States)

Median of above .48 28

27 Present study  .50 20 490 $17 (CPI scales)

 

¢Data presented in another form; intraclass correlations courtesy of the author.

There are altogether 150 single-scale comparisons possible; the identical twins

are more alike than the fraternals on 129 of them.In addition, Schoenfeldt

(1968) presents data on 11 noncognitive factors from the Project TALENT

data, which include a variety of personality and interest measures derived from

questionnairesfilled out by his 337 identical and 156 fraternal pairs at the

time of the original Project TALENTtesting. The male identical twins have

higher intraclass correlations than the fraternals on 10 of the 11 measures, the

females on all 11.

The magnitude of the typical differences found in a numberofstudies can

be judged from table 4-14. As is evident from thetable, our results from the

CPI are reasonably comparable to those obtained in other studies with per-

sonality inventories. It will be recalled, however, that some of the personality

and interest measures in the present study yielded correlations somewhat

lower than this (self-concept, ideals and goals, and vocational interests), and

some yielded correlations somewhathigher(activities).
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ble 4-15. Rank Ordering of F-Ratios of Identical- and Fraternal-Twin

thin-Pair Variance on Scales of Two Personality Inventories in Different

Twin Studies (Based on Data from Vandenberg 1967)

MMPI JPQ-HSPQ

Scale Rankings Scale Rankings

Hs 7 10 3 I AY, 7, 7

D 3 ] 7 Qa, 3 2 10

Hy 10 7 1 C ] 1 8

Pd 2 2 8 Q3 8% 3 3

Mf 8 8 2 D 6 9% 9

Pa 9 3 5 A 8% 6 6

Pt 5 6 10 H 7 % 2

Sc 4 4% 9 E 10 72 4

Ma 6 9 6 J 2 4 5

Si 1 4% 4 F AY, 5 1

W = .213 p = -.180 W = .310 p = -.035

 

Finally, what evidence doesthe literature present concerning therelative

stability of differences in identical-fraternal twin resemblance fordifferent

personality traits?

In Vandenberg’s review (1967), two inventories are cited that have each

been used with three twin samples: the Minnesota Multiphasic Personality In-

ventory (MMPI) and R.B. Cattell’s Junior Personality Quiz (JPQ) anditsre-

vised form, the High School Personality Questionnaire (HSPQ). We have rank

ordered Vandenberg’s measure of twin resemblancefor the scales of each of

these inventories in table 4-15 and computed coefficients of concordance.

They are .215 and .310, neither onesignificantly different from zero, and

they correspond to average correlations of -.18 and -.04 between rankings,
respectively.

Table 4-16 shows similar comparisons madefor three personality dimen-
sions for which somesort of equivalent could be foundin each ofeight stud-
ies. These dimensionsare neuroticism, extraversion-introversion, and domi-
nance. The coefficient of concordanceacross theeight sets of rankingsis 109
again notsignificant, and it is equivalent to an average correlation of -.02
amongthe rank orders.

Thompson and Wilde (1973), who have independently made a similar review
of the twin literature andarrived at rather similar conclusions, report the rank-
order agreementacross the two sexesfor heritability estimates from a num-
ber of twin studies. They found a median correlation of .12. In the Project

?



46 Table 4-16. Rank Ordering of F-Ratios of Identical- and Fraternal-Twin

Twin Resemblance Within-Pair Variance for Measures of Neuroticism, Extraversion-Introversion,

and Dominance in Various Twin Studies (Based on Data from Vandenberg

1967)

Test and scales Rankings

N E-I D

Bernreuter (Neuroticism, Sociability, Dominance)

JPQ-HSPQ (Factors C, A, E): Cattell

Vandenberg

Gottesman

Thurstone (Stable, Sociable, Dominant)

CPI (Psychoneurotic, Sociability, Dominance)

O
W
N
W
e

F
W
D

m
M
R
r

D
O
N

N
D

W
N

N
N
W
N
W
W
G

Bruun (Neuroticism, Shyness, Ascendance)

W = .109 -.018Z| II

N: Neuroticism.

E-I: Extraversion-Introversion.

D: Dominance.

TALENTdata (Schoenfeldt 1968), not included in Thompson and Wilde’s sur-

vey, the rank-order correlation between identical-fraternal differences for male

and for female twins over 11 personality and interest factors is -.11. Finally,

the correlation betweenheritability estimates derived from twin differences

on the CPIscales in the present data and data from a twin study by Gottesman

is -.22 for males and -.24 for females—neither significantly different from

zero (Nichols 1966).

In short, for personality and interests, as for abilities, the existing twin

literature appears to agree with our ownfinding that, while identical-twin pairs

tend to be more similar than fraternal-twin pairs, it is difficult to demonstrate

that they are consistently more similar on sometraits than on others.

One implication of this is that, if one sets out to review the literature for

evidence of the heritability of a particular personality dimension (as Scarr

1969b has donefor extraversion-introversion), one should be successful—that

is, one should be able to show that identical twins are more similar than fra-

ternal twins on the trait in question. The difficulty is in showing that trait X

is more heritable than trait Y. If our average rank correlations were predomi-

nantly positive, but merely low, one could argue that whatis neededarelarg-

er samples or morereliable tests. Correlations fluctuating around zero cannot

be dealt with so simply. However, further discussion of this matter, as we have

already indicated, must be deferred to a later chapter. We have other evidence

to look atfirst.



Chapter 9

Early Environment

In the two preceding chapters we have considered the current characteristics

of the twins: first, as compared to nontwins and, second,in termsof the re-

semblances between membersof twin pairs. Our data were mostly the reports

of the twins themselves about their current and recent behaviors and attitudes.

And, insofar as our measures sampled actual performances,they, too, were

contemporary.

In thepresent chapter we turn to another source of data—parental report—

and a wider time span—events and behaviors from birth onward.

It will be recalled that a parent of the twins (usually the mother)filled out

an 1l-page questionnaire describing the twins’ homes, the parents’ child-

rearing philosophies and practices, the twins’ behavior at different ages, and

various incidents of their early lives. We are well aware of the fallibility of

parents’ retrospective accountsof theearly history of their children (e.g., Cald-

well 1964, pp. 16-17; Robbins 1963). However,fallible data interpreted with

some caution are clearly better than no data at all, and we even have some

grounds for supposing that, of their kind, our data are reasonably good. Our

mothers were of above-average education—approximately 80% were high

school graduates—and the questionnaire showsinternal evidenceofbeing filled

out with some care (as discussed in chapter 2). Also, a numberof our items

were phrased in terms of a comparison between the twins, and relative judg-

ments of this kind are probably easier to make than absolute ones. Consider

the ordinary mother asked about the age at which Johnnystarted walking.

Unless she happensto havethis particular fact stored as such in her memory,

she is likely to arrive at an answer only by means of a chain of inference that

begins somethinglike ‘‘Well, he was walking pretty well at the time we were

at Grandma’s at Christmas, so that means he must have started about. .”’

Such a chain of inference is obviously fraught with opportunities for error: it

may have been Thanksgiving or Christmas of some other year and brother

Jimmy who was doing the walking; and, even if her facts are correct, her

mental arithmetic may not lead to an accurate answer. The mother of twins

whois asked whether Jimmy or Johnny walked first is in a much better posi-

tion to retrieve that fact directly. Similarly, while it may be difficult for a

mother to decide whether, in an absolute sense, Johnny should be described

as having had a bad temperas a child, it may be considerably easier for her

to conclude that, at any rate, Johnny’s temper was worse than Jimmy’s.

The questionnaire filled out by the parent of the twins consists of six ma-

jor sections: a page of face-sheet items (4-11); a series of items in which the

parentis asked to indicate whether a numberof specific things weretrue of

one twin, the other twin, both, or neither at various ages from infancy to

adolescence (12-160); several items characterizing the home environmentof

the twins—child-rearing attitudes and practices, methods of discipline, and

specific disruptive events, such as parentalillness or absence (161-233); a

series of items in which the parent is asked to contrast the twins—to say which

twin weighed moreatbirth, learned to ride a bicycle first, or is more inter-
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Table 5-2. Percentage of Parental Judgments of Zygosity Agreeing with

Questionnaire Diagnosis

Parental judgment Questionnaire diagnosis

Identical Fraternal

(%) (%)

Certain they are identical twins 70.0 11.0

Think they are identical twins 10.9 4.8

Don’t know, or omitted item 1.4 4.8

Think they are fraternal twins 5.7 11.3

Certain they are fraternal twins 14.0 68.1

Total 100.0 100.0

not too much should be madeofthis difference. However, it does seem plausi-

ble that in this group of fairly successful twins, twin pairs handicapped by ex-

treme prematurity might be underrepresented. Wefind, in anycase, noevi-

dence that the premature twins in our sample were disadvantagedin intellec-

tual performance.In fact, the NMSQTtotal scores for the twin individuals

designated as premature averaged slightly higher than for the nonprematures

in both half-samples of the data: 105.98 versus 100.63 in thefirst, and 104.2

versus 101.01 in the second. The difference held for both sexes and forall

five NMSQT subtests. This may tend to support Koch’s speculation that mild

prematurity may be beneficial for twins (1966, p. 39), but we cannot exclude

the possibility that differential reporting might also be a factorin ourdata,

since reported prematurity is positively associated with mother’s educationin

both subsamples. (The association is weak, however.)

Next, let us turn to the final questionnaire item, which concernsthepar-

ents’ belief about the twins’ zygosity. Table 5-2 summarizes the relevantin-

formation about parental judgments of zygosity and their correspondenceto

our questionnaire diagnosis. The parents were typically confident that they

knew whethertheir twins were identical or fraternal—their judgmentsfell in
the “certain’’ category over 80% of the time, and there wereless than 3%

“don’t knows” or omissions. The parent’s classification disagreed with ours in

about 17% of the cases (20% if ‘‘don’t knows” are counted as disagreements),
with the disagreements being roughly symmetrical: 17.7% of the pairs wediag-
nosed as identical were judged bythe parentsto be fraternal, and 15.8% of

those we diagnosedas fraternal were believed by their parents to be identical
As these figures imply, the overall proportion ofpairs classified as identical

and fraternal was notgreatly different for us and the parents: approximately
60% of the pairs were identicals in our diagnosis and 57% in the parental judg-
ments.



Table 5-3. Mean Scoresfor Identical and Fraternal Pairs on Six Items Concerning Dif-
ferential Experience of Twins

 

Item Identical Fraternal
Score M F M F
range

283. Dressed alike 1-3 1.662 1.54 2.01 1.82
284. Played together 6-12 1-4 1.28 1.33 1.60 1.55
285. Spent time together 12-18 1-4 1.81 1.68 2.29 1.95

286. Sameteachers in school 1-3 1.70 1.65 1.80 1.83

287. Slept in same room 1-4 1.36 1.44 1.66 1.45

288. Parents tried to treat alike 1-5 1.94 1.95 2.51 2.24

512. Composite of above 6-23 9.73 9.56 11.60 10.84

 

¢A score of 1.00 indicates maximum similarity. The standard errors of the item meansare in the range

03 to .08. The point-biserial correlations of the differential experience composite with zygosity are .33

and .23 for males and females, respectively.

If we were sure that when weand the parents disagreed on the zygosity of

a pair we were right and they were wrong, it might beinstructive to carry out

a special analysis of the misclassified pairs, in the manner of Scarr (1968).

However, since our diagnosis is probably in error some 5%-10% of the time

(see chapter 2), a fair proportion of the 17% disagreements presumably repre-

sents cases in whichit is the parents who are accurate and we whohave mis-

classified the pair. We can, however, report that parental opinion aboutzy-

gosity, when actual zygosity is largely controlled, is not highly predictive of

differential treatment; we have computed correlations within our diagnosed

identical and fraternal groups between parental diagnosis and the six differen-

tial twin-treatment items that precede it in the questionnaire. These correla-

tions are essentially zero within the group classified by us as identical (they

range from -.04 to +.04), and, though positive, they are quite small (+.02 to

+.14) in the groupclassified by us as fraternal. These data tend to support

Scarr’s conclusion that parental opinion about zygosity is not perse a critical

variable (1968, p. 40).

Let us turn nextto thesix differential twin-treatment items (283-288).

Here the parent was asked to indicate to what extent the twins were dressed

alike, played together as children, spent time together as adolescents, had the

same teachers in school, and slept in the same room Theparent wasalso asked

explicitly about twin-rearing philosophy: ‘‘Many parents of twins try to treat

both children exactly alike. Others make an effort to treat them differently.

In raising the twins which of these methods have you followed?” The alterna-

tives offered ranged from ‘‘We havetried to treat them exactly the same’”’ to

‘“‘We have tried to treat them differently.’’





Table 5-4. Correlations between Absolute Differences on NMSQT Subtests and Differential

Experience Measures

 

283 284 285 286 287 288 312

NMSQTsubtest Dress Child Adolescent Teacher Room Treatment Composite

I F I F I F jf F I F I F I F

5. English -12 -05 -06 -06 -02 00 07 02 12 -05 -Ol -10 00 -08

6. Mathematics -0Ol -02 Ol -0Ol -06 -03 -04 20 O02 02 06 05 OO 07

7. Social Studies -02 Ol -10 03 11 00 05 12 -Ol -07 -08 -09 -02 -02

8. Natural Science -02 06 -09 04 -08 -03 -09 07 -04 10 -06 Ol -10 £07

9. Vocabulary -12 05 -10 -04 -09 00 -07 19 -05 -04 -03 O02 -ll 05

 

Note: Correlations based on 276 identical and 193 fraternal pairs who had no missing scores on any of the 119 vari-

ables (not all shown) that were analyzed. A positive correlation means that twins who were more different in experi-

ence obtained more different NMSQTscores. Decimal points are omitted throughout.

error of a low correlation is in the neighborhood of .06 or .07 for these sam-

ple sizes). Thus, it is probably inappropriate to attempt further interpretation

within these tables.

In any case, it is clear that the greater similarity of our identical twins’ ex-

perience in terms of dress, playing together, and so forth cannot plausibly ac-

count for more than a very small fraction of their greater observed similarity

on the personality and ability variables of our study.

There are two obvious doubts that cross one’s mind concerning essentially

negative results such as these: Could they simply be due to unreliability of

measurement? Could there possibly be some sort of error in the computer pro-

gram that calculated the correlations? Checks on both of these possibilities

were carried out. As for reliability, we have some cross-checks on the parent

ratings from the twins themselves. There is an item on the twin questionnaire,

‘‘How often are you and your twin together?’’ and anotheritem, ‘‘Do you and

your twin dress alike?”’ (with options ‘‘always”’ to ‘‘rarely’’). The average of

the two twins’ response to these items was correlated with the corresponding

parental judgments .56 and .52 in the identical-twin group (N = 433) and .57

and .57 in the fraternal-twin group (N = 288). Since the items on the two

questionnaires are only similar, not identical, these correlations may under-

represent their reliability (a parent could correctly say that twins, who as high

school students had recently given up this practice, had usually dressed alike).

Thus, it is clear that low reliability cannot be solely responsible for the ob-

tained low correlations. As to the possibility of computer error, in addition to

normal checks via the consistency of means and standard deviations with inde-

pendently obtained values, we reran the correlations for the CPI scales using

a different program anda larger subset of the data. We obtainedresults fully





Table 5-7. Correlations between Absolute Differences on Interpersonal Relationships Ratings and

Differential Experience Measures

283 284 285 286 287 288 312

Rating Dress Child Adolescent Teacher Room Treatment Composite

I F I F It F I F jf F jf F I F

833. Boys 04 06 -07 08 ~04 13 -10 07 02 -06 Ol -02 -03 06

834. Girls 03 13 03 03 07 13 05 O05 04 12 -05 10 03 17

835. Mother 06 17 08 02 11 10 03 -0Ol 05 10 06 04 10 +12

836. Father 06 19 -Ol 04 09 12 05 02 -00 ll -05 -03 03 12

837. Teachers 06 10 02 O07 19 #15 17 Q5 -05 18 -Ol 07 09 #618

838. Adults 02 O07 04 04 Ol 2il 05 03 08 -05 06 -02 08 O07

I

IIiiIIIa

Note: Same sample as for table 5-4.

consistent with ourinitial ones (the values given in table 5-5 are actually from

this rerun). Thus, we are reasonably sure that the smallness of the correlations

is no accident but represents thetruestate of affairs in the data.

Let us move on to look at other kinds of information from the parent ques-

tionnaire. A major portion of the questionnaire1s devoted to a series of fairly

specific items about the behavior and treatment of the twins during various

periods of their early lives: infancy (up to 2 years), 28 items; preschool (2-6

years), 41 items; childhood (6-12 years), 36 items; and adolescence (12-18

years), 44 items. For each of these items the parent was asked to indicate

whetherthe specified state of affairs had characterized twin 1 only, twin 2

only, both twins, or neither twin during the period in question. Typical items

were ‘‘Had colic frequently,” “Attended nursery school,” “Bit his fingernails,”’

“Made his own bed.”

On ana priori basis, one of us (JCL) went through the questionnaire and

sorted out 56 items that seemed mainly to reflect environmental inputs to the

child (examples: ‘‘Was usually rocked and held when he cried,’’ ‘‘Was breast-

fed for two monthsor longer’’) and 52 items that seemed mainly to reflect

behaviors emitted by the child (examples: ‘Cried a lot,”’ “Could amuse him-

self for several hours playing alone’’). These were scored as 7- to 18-item sub-

scales in the various age periods (290-298), as well as combined into total

scales (299, 300). For the period of infancy, a third group of items having to

do with bodily problemswasalso sorted out (7 items, examples: ‘‘Had colic

frequently,” ‘‘Wore corrective shoes or leg braces for one monthorlonger’’);

items of these kinds were too infrequentat later ages to justify extending this

scale (292) past infancy. The remaining 54 items (examples: wastoilet

trained before 18 monthsof age,”’ ‘‘Was often picked-on or teased by other

children”) were judged to be so interactive in character as not to be readily



Table 5-6. Means for Male and Female Identical- and Fraternal-Twin Pairs on Scales
Measuring Differences in Treatment and Behavior at Various Age Periods

Parent questionnaire scale No. of items Identical Fraternal

M F M Feee

Treatment

290. Infancy (0-2) 10 08 08 54 Ol
293. Preschool (2-6) 16 05 08 19 29
295. Childhood (6-12) 12 07 07 14 09
297. Adolescence (12-18) 18 27 4 75 58

299. Total treatment? 56 48 57 1.43 1.28

Behavior

291. Infancy (0-2) 7 17 13 .69 .70
294. Preschool (2-6) 17 75 92 2.47 2.10
296. Childhood (6-12) 14 86 Ol 2.15 1.91
298. Adolescence (12-18) 14 1.85 2.02 4.07 4.03

500. Total behavior® 52 3.63 3.88 9.39 8.71
ree

“The point-biserial correlations between total treatment and zygosity are .40 and .31 for males and

assignable to either category. (The assignment of items to scales, as well as
mean scores for items and scales, may be found in Appendixes A and B.) The
claim is not made,of course, that the items in the two main scales represent in
any sense pure input and output: a child who nevercries will not “usually be
rocked and held whenhecries.”’ Nevertheless, there appeared to be a worth-
while discrimination to be made between items that seem mainly to describe
whata child does and items that seem mainly to describe what is done to him.
The scales were scored by the numberof items on which the twins of a pair

were discordant—thatis, where the parent marked ‘‘Twin 1 only”’ or ‘‘Twin 2
only”rather than “Both twins”or ‘‘Neither twin.’ The mean scores on the
scales are shownin table 5-8.

Several facts stand out sharply in this table. First, the meansare low: that
is, Most twins were concordant on most items. Considering just the rows for
the total scales, the highest mean (for differences in behavior betweenfrater-
nal males) was less than 10.0 on a 52-item scale, while the lowest mean (for
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differences in treatment between identical males) was less than 1.0 on a 56-

item scale! Second, the differences on the treatment subscales are consistently

less than the differences on the corresponding behavior subscales. Third, the

differences for the identical pairs are consistently less than the differences for

the fraternal pairs, in both treatment and behavior. Fourth, there appear to be

no striking sex differences. And, finally, both treatment and behaviordiffer-

ences appearto be greater at adolescence than at earlier ages. For behavior,

there appearsalso to be an increase in differences for both identicals and fra-

ternals following infancy, but this is not the case for treatment differences.

This changeis partly confounded with an increase in scale length, but this

will not account for the size of the change in behavioror for the absence of

change in treatment.

Thus, as far as explicit environmental influences are concerned, the pairs of

twins of both kinds appear to have received very similar treatment. In each of

the first three age periods,at least, it was exceptional for a parent to mark any

treatment item asdifferent for the twins; for the identicals it was, in fact, posi-

tively rare. Behavior differences were relatively moderate for both kinds of

twins in infancy but became more markedat later ages. Both treatment and

behavior were more different for fraternals than for identicals; however,it

would be difficult in the whole pattern of data to hold the treatment differ-

ences causally responsible for the behavioral differences, because thetreat-

ment differences are smaller, both absolutely and relatively (point-biserial r’s),

and increaseat a later age.

It may help give some substanceto these trends to look at someofthein-

dividual items on whichfraternal pairs were more different than identicals, as

well as some items on which they were not. Table 5-9 presents this informa-

tion. The items with the largest identical-fraternal differences are shown along

with a selection of items with no difference. Aside from therelatively low con-

cordances onthefirst two itemslisted, for which the form of the item is pre-

sumably responsible, the concordancesare generally high. It is obvious that

the items that show no difference between identicals and fraternals are items

with virtually complete concordancein both groups.It is perhapsofinterest

that all eleven items with relatively large differences were scored on the a pri-

ori behavior scales, whereas nine of the twelve items with no difference were

scored on the a priori treatment scales.

Are there any items with small identical-fraternal differences other than

those that are that way because of essentially complete concordance in both

groups? Not very many. The four that comethe closest to meeting this speci-

fication are shown in table 5-10. With the exception of left-handedness(to be

discussed in more detail in the next chapter), the items seem to feature adver-

sities in which chance presumablyplays a substantialrole.

Another of the major groups of items on the parent questionnaire was aimed

at obtaining a picture of the twins’ homes. Several a priori scales were also de-



Table 5-9. Items with Large and Small Differences in Concordance between Iden-
tical and Fraternal Twins

Age and item % Concordance

I F ODiff.meee

Large difference

140. Ad.—morelike mother than father in personality 64 50 8634
141. Ad.—morelike father than motherin personality 62 54 28
137. Ad.—liked sweets a great deal 92 69 23
159. Ad.—sensitive feelings, easily hurt 82 60 22
105. Ch.—bit his fingernails 82 62 20
117. Ad.—spent much time at homereading 92 75 19
136. Ad.—liked to spend timealone 89 70 19
24. Inf.—calm, peaceful child, easy to care for 95 77 18
97. Ch.—spent much time at homereading 96 79 «17

101. Ch.—had a quick temper 79 62 17
48. Pre.—sometimes wet bed after age three 93 77 ~—:16

No difference®

22. Inf.—often allowed to run around house without clothes 100 100 0
29. Inf.—breast fed 2 months or longer 98 98 0
55. Inf.—played around house (notin playpen) 100 100 0
41. Pre.—bedtime story almost every night 100 100 0
42. Pre.—regular Sunday school or church 100 100 0
43. Pre.—would recite for family or friends 99 99 0
83. Ch.—taken ontrip to zoo by parents 100 100 0
92. Ch.—a definite bedtime enforced 100 100 0
95. Ch.—wanted to quit school one or moretimes 98 98 0

119. Ad.—serious discussions with parents about sex 99 99 0
128. Ad.—parents tried to influence occupational choice 98 98 0
150. Ad.—a definite curfew on weekend nights 100 ~=100 0ere
Note: Inf. = Infancy; Pre. = Preschool; Ch. = Childhood: and Ad. = Adolescence.

4Only the first three such items at each age level are shown.

rived from these items. One suchscale (31 1) involved eight items indicating
the presence of disruption in homelife (e.g., extended parental absenceorill-
ness, moving from onecity or neighborhood to another, death of a parent or
a close relative). While there was considerable variation in the frequency of
such events in different families, the identical and fraternal pairs did not ap-
pearto be differentially affected—the mean scores were 2.24 and 2.26, respec-
tively, for the two groups.
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Table 5-10. Items Averaging Less than 90% Concordance for Which the

Identical-Fraternal Difference Was 5% or Less

Age and item % Concordance

I F Diff.

142. Ad.—wasleft-handed 76 79 -3

126. Ad.—auto accident with more than $50 damage 89 85 4

15. Inf.—one or moreseriousillnesses 89 84 5

60. Pre.—noseriousillnesses 92 87 5

I

Note: Inf. = Infancy; Pre. = Preschool; and Ad. = Adolescence.

In an effort to discriminate homesin whichrelatively greater and relatively

less environmental pressures might be broughtto bear on the twins, three a pri-

ori scales (307-309) were derived, two based ondisciplinary practices (before

and after age 6) and one based on childrearing patterns. The discipline scales

scored both the frequency and the variety of formsof discipline applied in

the home, and the home-impactscale scored items having to do with high

parent-child interaction, parental demandingness and control, and the like. A

fourth scale (310) was a composite of the preceding three. T’he assignment of

items to scales may again be found in Appendix A. The two discipline scales

were intercorrelated .71 and .72 in the identical- and fraternal-twin groups

and showed modestpositive correlations with the home-impact scale—.23 and

24 in the identical group and .14 and .20 in the fraternal group.

The difference between the meansofidentical- and fraternal-twin homes on

these scales is not large, but it is consistently in the direction of higher mean

scores for fraternals; the difference on the composite scale is statistically sig-

nificant (p < .05). One interpretation of this could be that having a pair of fra-

ternal twins in the home generates a bit more action than having an identical

pair. It is perhaps relevant that the differenceis larger for the male than for

the female pairs.

Now, if homeinfluences play a majordirectrole in shaping personality, the

straightforward prediction is that, in homes where such influences are more

actively brought to bear, the children in the home should turn out to be more

like one another than in homes wheresuch influencesare relatively weak. Con-

sequently, we ran correlations between the disciplinary and home-impact

scales and the sameset of personality variables that we used for the differen-

tial treatment items. We obtained, as before, a lot of small correlations (even

smaller, this time), which we forbear to present in detail. Table 5-11 shows

the median correlations for the various groups of scales. We need merely com-

ment that the trend (suchasit is) is in the opposite direction from the predic-



Table 5-11. Median Correlations between Differences on Various Personality and

Ability Measures and Three Home Impact Scales?

 

$07 $08 309

Early Later Impact

discipline discipline

Scales | F I F I F

5 NMSQT subtests 02 02 04 -.00 Ol -.02
6 Interpersonal relations 02 04 O03 02 04 -.00

18 CPI scales Ol 02 04 04 -.02 02
12 VPI scales 08 02 ll .00 00 .03

 

“Same sampleasfortable 5-3.

tion: the twins from homesthat attempt to exert large amounts of control

turned out on the average to be just a shadeless alike than twins from rela-

tively permissive homes.

A last section of the parent questionnaire contains a numberof items on

which the parents were asked specifically to contrast the twins. Five a priori
scales were derived from these items: three of these (301-303) have to do
with differences in currenttraits (‘‘Is more dependable’): current interests
(“Is more interested in art’”’); and current behaviors (“Watches TV more’’).

Onescale (304) has to do with differential previous treatment (‘‘Received
more attention from the mother,” ‘“‘Was spanked moreoften as a child”). The
fifth scale (S05) has to do with differential physical and social development
(“Learned to walk first,” ‘‘Had a date first’). A composite scale (306) com-
bines the first three scales on current differences. The meansfor these scales,
given in table 5-12, show a pattern muchlike thatfor the differential treat-
ment and behaviorscales previously discussed (see table 5-8): the treatment
scale yields considerably lower means (smaller differences) than do the be-
havior scales, and for both kindsofscale the fraternals show larger differences
than do theidenticals.

The scale measuring differences in previous treatment was correlated against
differences on selected personality measures, with the same kind of results as
those reported earlier, but rather than present these results in detail, let us sum-
marize a similar analysis undertaken with a composite of all our measures of
differential treatment (313)—which combined this scale, the total of the twin
experience items (312), and the total of the treatment itemsfor the fourdif-
ferent age periods (299). This composite was correlated with differences on
the 41 selected personality measures (5 NMSQT subtests, 6 interpersonal-
relations ratings, 18 CPI scales, and 12 VPI scales). The identical-twin correla-
tions ranged from -.09 to +.22 with a median of +.06, and the fraternal-twin



60 Table 5-12. Means for Male and Female Identical- and Fraternal-Twin Pairs on ‘‘Which

Early Environment Twin’’ Scales

No. of Identicals Fraternals

Scale items M F M F

304. Previous treatment® 6 44 56 1.15 1.13

301. Current traits 11 5.76 6.18 7.97 7.89

502. Current interests 9 5.22 2.82 5.14 4.27

303. Current behaviors* 6 2.95 2.81 4.30 4.07

306. Composite, 301-3034 26 11.87 11.83 17.48 16.23

3505. Differential development 9 4.10 5.11 5.76 6.41

“The point-biserial correlations between previous treatment and zygosity are .29 and .22 for males

and females, respectively ; for current behaviors they are .37 and .36; and for the composite oftraits,

interests, and behaviors they are .42 and .37.

correlations from -.08 to +.17 with a median of +.07. The correlation of dif-

ferential treatment with personality differences appears indeed to be positive,

but differential treatment (as we have measuredit) clearly can account at best

for only a tiny fraction of the variance in personality. Note that the correla-

tion, such asit is, is about the same for identical and fraternal twins—a point

of some theoretical interest to which we will return in our final chapter.

A weakoverall relationship between differences in childhood treatment and

differences in personality does not exclude the possibility that considerably

stronger relationships might exist between someparticular kinds of difference

in early experience and someparticular aspects of personality. One way of

exploring such relationshipsis to sort out pairs of identical twins who differ

in some aspect of early experience and then to look for personality and ability

differences between them. Since the numberof twins differing on a particular

variable of interest may be rather small and since we are examining a number

of dependentvariables in each case, the risk of ‘‘discovering’’ chancerelation-

ships is appreciable. Consequently, we have carried out our analyses separately

in the two random halvesof our total sample in order to provide someinfor-

mation about internal consistency.

Tables 5-13 to 5-15 show the results of an analysis carried out for 15 parent-

questionnaire items against 23 representative personality and ability variables.

The 15 parent items were chosen to meet the twocriteria of being of theoreti-

cal interest and of having an appreciable numberof identical-twin pairs scored

differently on them—the latter requirement excluded many variables that

would havesatisfied the former. In particular, on very few itemsin thefirst

section of the parent questionnaire were there manydiscordantidentical pairs:

only 2 items, illness in infancy and handedness, are included in the present

analysis. The latter group of items (‘‘Which twin is more . .’’) tended to pro-
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1. 998949 = 5.

2. .06347/2 = .002.

duce more parental discriminations, and the remaining 13 items wereselected

from among these.

The 23 dependent variables include the five NMSQTsubtests, the six ratings

of interpersonal relationships, and selected CPI scales andtrait self-ratings (six

each). Selection of scales in the latter cases was on thebasis of a reasonable

diversity of content and good psychometric qualities—for the ratings, means

near the middle of the scale and few omissions, and, for the CPI scales, high

reliability. (The VPI scales were excluded from this analysis, since they tend

to suffer excessively from missing scores.)

We are examining a total of 345 (15 X 23) relationships, in search of “‘sig-

nificant” ones, and we canask,as in chapter 3, what probability of making a

false claim in each individual comparison in a random experimentof these di-

mensions would give us at least an even chance of avoiding any such claimsin

the analysis as a whole.In this case, it is .002.' Since weare looking at two

independent subsamples, we can achieve this level of security by using a

0634 probability level in each sample.’

For ease of comparison, we have expressedall relationships in tables 5-13

to 5-15 as point-biserial correlations between the discordancein early history

and the dependent variable. Some of the variables are basically dichotomous

in nature (e.g., left- vs. right-handedness), but others might reasonably have

called for the ordinary biserial coefficient (e.g., heavier at birth). However,

since in most cases we have eliminated a large intermediate group of twins

showing no difference, the assumption of an underlying continuousvariable

could be rather misleading; therefore, we have elected to use the point-biserial

throughout.In the tables, those correlations reflecting relationships nominally

significant at the .0634 level (see rationale above) are marked withasterisks.

These significance levels are based on t-tests of the difference between cor-

related means; hence, they are not affected by the choice of coefficient. Since

the correlations between identical twins tend to be substantial, fairly modest

differences in means (and, hence, low point-biserial coefficients) may achieve

respectable levels of significance even when the numberofpairs on which they

are basedis notlarge.

Table 5-13 presents ability and personality differences for the members of

identical-twin pairs differing in several specific aspects of early experience. For

example,the first two columnsof the table reflect the differences in the two

half-samples between the twin who, according to his parent, suffered a serious

illness in infancy and the twin whodid not. A positive correlation means that

the twin whowasill tended to score higher than the healthy twin. Thus, in

the first half-sample, there appears to be a tendency for the twin who had had

the illness to rate himself as less energetic than the other twin did, although it

will be noted that this tendency fails to hold up in the second half-sample. (A

relationship asterisked in both subsamples will be taken as probably a depend-

able one, in line with our earlier discussion; we will also sometimes comment



Table 5-13. Ability and Personality Differences in Identical-Twin Pairs with Differing Early History:
S Experience Variables, Subsamples I and II

Scale

15 245 238 264 265
Illness in Illness in Mother’s Spanked Held
infancy childhood attention more more
I II I I] | I] I II | IISeer

NMSQT

0. English Usage

6. Mathematics

7. Social Studies

8. Natural Science

9. Vocabulary

470.

472.

473.

480.

484.

905.

833.

834.

835.

836.

837.

838.

1573.

1575.

1577.

1579.

1580.

1586.

Self-ratings

Calm

Energetic

Give in easily

Carefree

Politically conservative

Outgoing

Interpersonal problems

Boys own age

Girls own age

Mother

Father

Teachers

Other adults

CPI

Dominance

Sociability

Self-Acceptance

Responsibility

Socialization

Achievement via Independence

No. of pairs: min.

max.

-057 06 -02 02 -02 -03 -02 -12 -04 -02
00 09 -Ol -07 -15” -05 02 04 -0l 01
03 -09 06 -02 -01 -08 03 -12 -06 -02
-05 13” 00 -00 -07 -0l 02 10 07 -03
02 04 04 02 -05 -09 -04 -12 -02 -02

-16 -05 10 01 00 -10 -02 -05 -03 -35"
-24" Ol 05 08 00 -12 -12 13 03 -17
-02 -24" ll -04 -08 12 -17  -05 05 04
-04 -01 -Ol -07 -13. -17 30” -18 00 -17
-06 -06 -04 05 06 -20 09 -08 01 -04
03 -04 11-01 03 -13 -10 10 00 -24

-14 -13 -02 -02 -l1l 08 07 11 -05 17
-14 18" -06 04 -03 04 07 21 -05 04
-10 12 -03 10 -12 -03 ll -13 04 00
-10 -06 -10 -03 -18 -24 02 -15 00 -07
08 -17 -ll 04 -03 -04 15 -20 -03 18
00 -15 03 02 -09 -05 19” -05 -05 10

10 -07 12” -04 -06 -12 02 -05 -04 -09
O01 09 10” -05 03 -13 -05 13 03 -25
08 -06 09” -17 -10 05 -05 05 -03 -24"
-14 00 05 07 03 -13 -06 -02 02 -13
-02 01 -00 -00 00 04 -ll 19 -02 -33"
-01 09 04 03 -00 -16 -10 -05 05 -16

19 28 71 62 28 19 31 20 27 «(18
22 31 80 66 31 21 35 22 31 19

 

*A positive correlation means that the twin who hadtheillness tendsto score higher on the variable in question. Dif-

ferences with p <.0634 are marked with anasterisk (see text). Decimal points omitted throughout.

briefly on relationships that are starred in one sample and that show a non-

significant correlation of the same sign in the other—while we do not consider

them as established by our data, such relationships may be worthyof attention

in future research or in connection with the findings of other investigators.)
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Having had a serious illness in infancy has apparently no consistent effects

on adolescent personality, at least as it is sampled by our present set of vari-

ables. This is not, of course, to say that such anillness cannot have effects in

individual cases but just that it does not appearin our data that being seriously

ill in infancy has a general tendency to lead to (say) poor interpersonalrela-

tions, worsened academic performance, or a more submissive personality. Es-

sentially the same conclusion can be drawn about having had a greater num-

ber of minorillnesses in childhood, as shown in the next pair of columnsin

table 5-13. We may note that Shields (1962, p. 114)also failed to find sub-

stantial associations between differences in childhood health and later person-

ality and ability differences (in a sample of 54 English identical-twin pairs,

about half of them reared apart during all or part of childhood).

The third variable shownin table 5-13 is ‘‘Received more attention from

the mother.” The oneasterisked relationship of this variable is with poorer

scores on the NMSQT Mathematics subtest, occurring in one subsample—the

correlation in the other subsample, though small, is in the same direction; we

may take this as suggestiveof a relationship worth examiningin future research.

Since mathematicsis traditionally sex typed as a masculine activity in our so-

ciety, a closer association with the mother might plausibly be inversely related

to achievementin this area. A further breakdown (not shown)indicates that

the relationship in our data is in the same direction and of approximately the

same magnitude for both males and females.

In the 57 pairs of identical twins in which one wasreported as having been

spanked more often as a child than the other, there does not seem to be any

very impressive effect on their adolescent personalities—with the possible ex-

ception of a marginal negative association with the Vocabulary subtest of the

NMSOQT. This test is probably the best index of general intellectual ability

among the measuresin this analysis—maybe the smarter twin just got caught

less often.

The remaining variable in table 5-13—‘‘Was rocked and held moreoftenas

a child’’—shows appreciable negative relationships in one subsample with three

adjustment measures: self-acceptance and socialization as measured by the

CPI, andself-rating of calm versus highstrung. However, these correlations oc-

cur in the smaller subsample of only 19 pairs, and they drop almostto zero

(althoughstill negative) in the larger subsample of 31 pairs. Thus, one hesitates

to place muchfaith in them.If they do mean anything, it seemsatleast as

likely that the rocking and holding might be consequencesof early manifesta-

tion of emotional maladjustment as that they are causally responsible for the

poor adjustment as measuredin adolescence.

In sum, then, in table 5-13 there are no relationships between specific dif-

ferential childhood experiences in identical-twin pairs and differences in ado-

lescent personality that are clearly cross-replicated, although there are hints

of associations involving several of the variables.

In the next table, 5-14, are shownrelationships betweenfive variablesre-



Table 5-14. Ability and Personality Differences in Identical-Twin Pairs with Differing Early History:
° Behavior Variables, Subsamples I and II

142 240 241 243 266
Left-handed Better in More Closer to Cried more

grade school friendly mother
Scale I II I II I II I II I IIOT

NMSQT

9. English Usage 02% -03 18" 06 -04 -0l 05 00 ~03 -05
6. Mathematics 04 -01 Oo8™ 14* 06 -01 -06 -08 01 ol
7. Social Studies 08 -00 13* o9* -00 00 -~Ol -04 -06 -13*
8. Natural Science 02 10 13” 08 -03 -04 -00 01 O01 -06
9. Vocabulary 06 O01 08* 13* -03 -02 01 Ol -02 -04

Self-ratings

470. Calm 06 11 08 06 -06 13% -03 Ol -05 -24*
472. Energetic -06 -12 07 00 O01 08 12 -14 Ol -19
473. Givein easily -18* -04 04 -04 01 19% 11 07 21* 07
480. Carefree -12 -08 05 09 10 05 00 -03 04 -17
484. Politically conservative -02 -05 -03 -01 -02 -08 -0Ol Ol 10 -05
905. Outgoing -06 -09 05 03 11* 09 -03 08 0O -06

Interpersonal problems

833. Boys own age -l1l1 -10 02 11 -Ol Ol -13* 02 04 05
834. Girls own age -05 -04 -08 -02 -0O2 05 -03 -07 05 07
835. Mother -06 -07 -04 05 08 -08 -15 -18% -14 00
836. Father -04 02 04 -04 12* -08 -06 -15* -08 00
837. Teachers 02 -03 -Ol 02 -O1l -12 -09 -04 -04 16
838. Other adults 00 02 06 03 -O7 O7 -18* -06 -06 21*

CPI

1573. Dominance 02 03 12* 07 07 12% -17* 00 -06 -18*
1575. Sociability 04 -05 05 02 07 10 -08 03 -Ol1 -23*
1577. Self-Acceptance 08 O01 01 10 04 00 -13* 08 -12 -20*
1579. Responsibility 07 -0l 03 10 -03 04 05 21* 08 -17*
1580. Socialization 04 -09 06 05 -02 04 13. 07 -05 -17*
1586. Achievement viaIndependence -02 -02 07 09 00 -0l -07 00 -08 -16

No. of pairs: min. 52 60 66 57 80 76 40 39 38 30
max. 57 65 72 64 91 82 49 44 45 34

ASee footnote, table 5-13.

flecting behavioral traits manifested in early childhood and personality differ-

ences as measured in adolescence. (One item, handedness, was reported for

adolescence, but presumably most of the pairs discordant for handednessat

that age had also been so earlier.)

The left-handerof a pair of identical twins showed, on the average, no very
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substantial difference in personality or ability from his right-handed twin.

There is a marginal relationship with

a

self-rating of stubbornness (vs. give in

easily) in one subsample, but it drops off considerably in the second.

We comeacross ourfirst cross-validated relationships with the variable ‘‘Did

better work in grade school.”’ The twin who wasreported as having performed

better academically in his early years of school got better scores on the Mathe-

matics, Social Studies, and Vocabulary subscales of the NMSQTin both sam-

ples and on the remaining twoscales in one. The correlations are by no means

high, but they are of interest in demonstrating a lasting effect of purely envi-

ronmental influences in producing differences in intellectual performance

among membersof a given family. Aside from the NMSQTvariables, there is

a marginal relationship with the CPI Dominancescale (and, in fact, mostly

positive—though small— correlations with the CPI scales in general). The CPI

scale Achievementvia Independence, which might plausibly be correlated with

such a measure, fails to achieve asterisk status in either subsample, although it

does show positive correlations in both. Shields (1962, p. 114) reported a ten-

dency toward a positive association between earlier school achievement and

current intelligence test score within his twin pairs, but most of the relation-

ship occurred in the group of separated pairs, where between-family environ-

mental factors would also enter in. Shields also noted a slight tendency for

the twin with poorer school achievement to have generally poorer personality

adjustment.

The variable ‘‘Was more friendly as a young child’’ fails to show strong as-

sociations with adolescent personality; the borderline relations with CPI

Dominance andtheself-ratings of ‘‘outgoing’’ and “‘give in easily’’ suggest,

however, that the hypothesis of some environmentally inducedstability in the

extraversion area should not be rejected out of hand. The variable ‘‘Was closer

to the mother” again showsnocross-validated relationships, although one, a

self-rating of current goodrelationships with mother, comes close. The other

marginal associations of closeness to mother tend to link it with good inter-

personalrelations with other adults and with CPI Responsibility. It will be re-

called that we earlier noted a tendency toward a negative association between

“More attention from mother” and the Mathematics subtest of the NMSQT.

This tendency is supported by the direction of correlation in the present case,

though the correlations are certainly not large. Also, since a numberof the

same twin pairs could be involved in both instances, this cannot be taken as

altogether independent support.

The final variable in this set, ‘“Cried more as a child,”’ again shows only

weak associations with current personality and ability variables. The possible

negative associations with a number of CPI andself-concept scales are plausi-

ble enough,if real; the negative association with the Social Studies subtest, if

not an accident of sampling, is nonobviousin its significance.

The third table, 5-15, gives the relationships of five developmental variables

to adolescent personality and abilities. The first two, birth order and birth



Table 5-15. Ability and Personality Differences in Identical-Twin Pairs with Differing Early History:
S Developmental Variables, Subsamples I and II

234 255 236 237 267
Born Heavier Walked Toilet trained Swam
first at birth first first first

Scale | II I II I IT I I] I ITre

NMSQT

9. English Usage 02? 03 03 02 -02 -02 -O1 -03 Ol -08
6. Mathematics 03 02 05* 04 03 -06 -02 05 03 10%
7. Social Studies -00 04 02 02 04 -07* 04 -05 -05 -07
8. Natural Science ~ 02 -00 02 02 02 02 Ol -0Ol -02 10
9. Vocabulary 02 -0l -OO0 02 02 Ol -02 -0Ol 00 -0l

Self-ratings

470. Calm 05 -02 08* 02 03 Ol ~03 12 -10 03
472. Energetic 06 -05 08* -0l 02 -02 -Ol1 25% 13* 03
473. Give in easily -Ol -03 -08* -08 O02 -07 07 08 -07 -08
480. Carefree 00 -04 00 09% 07 05 -08 00 17* 13
484. Politically conservative 0O -00 -00 -04 -05 02 -06 12 ~10 13
905. Outgoing O02 -06 Ol Ol 00 05 04 15% -08 09

Interpersonal problems

833. Boys own age -07* 05 -04 02 -02 07 02 13 13 «1
834. Girls own age -Ol 03 OO 04 -02 04 -15* 00 -04 -0l
835. Mother Ol 04 03 Ol -O1 ~-05 -06 -17* 08 05
836. Father 04 05 04 06% -01 -03 -04 -05 08 08
837. Teachers -07* 04 -03 03 02 -01 -15* 10 08 -05
838. Other adults -05 00 -06 Ol 02 06 -14 -07 03 00

CPI

1573. Dominance -Ol 02 O7* 11* 03 09% 05 05 -04 03
1575. Sociability -00 -05 03 03 -00 08 -03 06 -Ol 05
1577. Self-Acceptance -0Ol Ol 02 08* -02 05 05 07 -07 05
1579. Responsibility -02 03 Ol -0Ol O02 04 -02 -04 03 02
1580. Socialization Ol -00 Ol 02 Ol 06 07 15* 06 00
1586. Achievement via Independence -Ol -02 -Ol -02 02 -05 -02 -0l -07 05

No.of pairs: min. 2359 232 225 22) 119 120 52 51 75 68
max. 256 248 241 238 127 129 58 55 84 74eee

2See footnote, table 5-13.

weight, are differentially reported for nearly all the identical-twin pairs in the
sample, as compared to the 10%-20% of differing pairs on many of the other
variables. In addition, associations with these variables have been reported in
a numberof previous twin studies.
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any of her measuresofactivity, introversion-extraversion, or curiosity (1969a,
p. 251). On the whole, the present data do not disagree.

more often physically stronger in childhood, dominantin childhood, better in
school achievement, a leader in youth, lower on an ambition questionnaire
scale, higher in educationallevel, less reserved in the interview, and showing
less disturbance on psychologicaltests (1966, p. 104). Some resemblance of
this list to the correlates of birth weight will be noted—the two variables are
associated in Tienari’s data: the first-born was heavier in 72 of 109 pairs. Koch
feels that the size difference is probably the variable affecting dominance.
Tienari believes, however, that ‘‘awareness of being the first born twin may
have some emotional bearing” (1966, p. 137). Scarr also found thefirst-born
twin to be the heavier at birth in 33 of 54 cases in her data and in Willerman
and Churchill’s—however, it was the birth-weight difference and notthe birth-
order difference that appeared to be associated with IQ (1969a, p. 254).
Record, McKeown, and Edwards (1970) did not find birth order to be associ-
ated with ability in their twin sample. Likewise, Matheny and Brown (1971)
found many moreassociations of birth weight than birth order with behavior
in infant twins. As we have seen, our own data tendalso to support birth

weight as the more importantof the two variables.

The remaining three developmentalvariables in table 5-15—age of walking,
being toilet trained, and learning to swim—show only marginal relationships
with ability and personality measures at adolescence. Earlier walkingis pos-

sibly related to the CPI Dominancescale; earlier toilet training to CPI Sociali-
zation, goodrelationships with mother, and self-rating as outgoing; and earlier

swimmingto self-rating as carefree and energetic and to good performance on
the NMSQT Mathematics subtest. Only thelast of these relationships would

seem to present much mystery, and, if pressed, one could again interpret this

in terms of masculine identification. But, since none of these results holds up

significantly across subsamples,it is probably inappropriate to dwell on them

further.

Whatgeneral conclusions can be drawn from the analyses reported in tables
0-13 through 5-15? First, we have found exactly fourreplicated relationships—

between ‘‘Did better work in grade school” and three of the NMSQTsubtests

and between heavier birth weight and CPI Dominance. And evenin these cases

the correlations are small, suggesting that little of the total variation in these

traits can be accounted for by these variables—at least by differences in them

within the range of those that occur between identical twins brought up to-

gether in U.S. middle-class homes. While we have found suggestions of a num-

ber of other relationships in our data, most of them fairly plausible, statistical

prudence does not permit us to take these too seriously, except insofar as

they may be substantiated in otherinvestigations.



69 Thus, this analysis, like the others that have precededit in this chapter, sug-

Early Environment gests that relationships between measures of early environment and adoles-

cent measures of personality and abilities can, indeed, be demonstrated but

that these relationships tend to be very weak. Wewill return again to this top-

ic in ourfinal chapter.



Chapter 6

SomeSpecial

Analyses

In the present chapter we present somespecial analyses undertaken to exploit
various additional aspects of the data. In thefirst of these we will consider
some of the questionnaire items that asked the twins to report on the twinre-
lationship itself. In the second wewill consider the bearing of the data on a
question with a long history of investigation—left- and right-handedness in
twins. In a third section of the chapter we will report a numberof analyses of
twin covariation that explore twin resemblancesin the associations among
traits, as distinct from thetraits themselves. Finally, we will examinethe dis-
tributions of twin differences on a numberoftraits in an effort to shed light
on possible forces of contrast acting to differentiate twinsof a pair.

THE TWINSHIP

Most of the emphasis in the present study has been on twinsas individuals

who happento have been born andreared in pairs. However, the question-

naire did have a numberof items in which the twins were asked to look at
themselves as twins and to make some judgments abouttheir experiencesas
a pair or to make direct comparisons between themselves and their twin

(1053 to 1091). These items were located at the end of the questionnaire,
since we did not want to introduce a set toward such comparisonsearlier.

The twins appeared to be generally contented with their twin status. In re-
sponse to the item “If you could start life over, would youlike to be a twin
again?’’ the majority indicated that they would definitely or probably so
choose (1090). Thegirls were a little more positive than the boys, with mean
scores of 1.92 and 1.95 ona five-point scale for the two female groups, as
against 2.25 and 2.23 for the males—a low score indicates a strongerprefer-
ence. Asis evident from these figures, there was no difference between the
identicals and fraternals in overall liking for being a twin. On the item “How
frequently do you and your twin quarrelor fight?’’ the male means were 2.22

and 2.23 and the female means 2.30 and 2.20 for the identicals and fraternals,

respectively—a score of 2.00 meaning ‘‘sometimes” and a score of 3.00 mean-
ing “rarely or never” (1084). Again there waslittle difference. Somewriters
have argued that identicals tend to have a better time of it as twins because

they are more strongly identified with each other and less competitive than

fraternals. However, neither the item on fighting nor the oneonsatisfaction

with being a twin offers much support for this notion in the present twin sam-

ple. One interesting difference did, however, emerge: the identicals were more

likely to agree on whetheror not they found the twin conditionsatisfying—

represented by an intraclass correlation of .58 for their ratings as against one

of .59 for the fraternals. Apparently, since the overall ratings of satisfaction

do not differ, there were more instancesin the fraternal group in which one

twin’s satisfaction was obtained at the expense of the other.

The twins’ own statements support the parents’ reports (discussed in the



Table 6-1. “Which Twin’ Items on Twin Questionnaire

Item

1053
1054

1055
1056
1057

1058
1059.
1060.

1061.
1062.

1063.
1064.
1065.

1066.
1067.

1068.

1069.
1070.

1071.
1072.
1073.
1074.

1075.
1076.
1077.

. Has morefriends

. Makes better grades

. Talks to strangers

. Winsat sports

. Reads faster

. Has more dates

Gets up first

Goesto sleepfirst

Is a better artist

Is a better musician

Is a better writer

Knows morescience

Better public speaker

Gets elected

Is more religious

Studies harder

Liked more by mother

Liked more by father

Decides for the pair

Decidedas a child

Wins arguments

Knows more jokes

Gets angry easier

Saves more money

Gets sick oftener

Difference® Agreement ‘He does”

Identical Fraternal Identical Fraternal Identical Fraternal

I Il I Il I Il I I I I] I II

a

19 24 25 35 35 26 56 30 06 04 10 10

23 25 21 16 79 80 82 88 08 Ill 04 06

54 47 46 53 45 56 61 54 23 15 22 27

58 40 46 35 47 51 59 68 20 18 18 15

40 40 42 42 49 48 66 63 00 05 10 04

52 30 28 $l 56 63 73 74 17 17 19 25

45 45 43 49 58 55 66 58 18 20 33 30

54 58 54 52 32 40 51 48 -14 -23 -15 -13

21 23 22 29 72 73 79 71 06 -05 -O1 03

19 25 25 28 66 58 72 71 03 09 Ol O05

42 45 41 49 49 47 60 53 -03 00 -05 Ol

28 31 34 37 635 57 66 62 06 07 04 Ol

42 34 48 41 $7 595 50 58 21 16 18 17

40 47 46 40 48 38 56 61 10 02 -04 06

20 22 37 30 52 52 35 43 01 00 15 09

355 36 35 34 52 59 71 70 00 04 -O1 04

15 17 30 21 44 395 21 48 -02 -0O1l -10 -08

19 14 29 23 29 42 27 39 -02 02 -04 -07

36 «631 47 40 23 41 28 37 13 15 13 17

28 35 43 43 31 22 43 28 00 02 06 04

37 32 55 38 15 20 32 22 -04 04 07 06

26 28 44 34 59 37 46 57 05 06 15 12

56 57 51 60 43 41 54 42 -31 -33 -17 -24

51 40 352 38 67 56 71 62 05 12 11 Ol

37 34 37 30 56 50 56 60 -16 -16 -20 -08

aDifference’”’ = mean absolute pair difference; ‘‘agreement”’ = intraclass correlation between twins; ‘‘He does’’ = mean

tendencyto give higher rating to other twin. Decimal points omitted throughout.

preceding chapter) concerning such matters as dressing alike (1085), having

commonfriends (1086), and spending time together (1089). The identicals

rated their experience as more alike than the fraternals did on each of these

three items. There was also a tendency toward a sex difference, with thegirls

more similar than the boys in both twin groups.

Amongthe itemsin thefinal portion of the questionnaire werea series in

which each twin was asked to indicate whether he or his twin had more

friends, got better grades in school, and so forth. In scoring these items, the

ratings of the second twin werereversed so that a low score in either case

means, for example, that twin 1 had morefriends. Thus, a small difference in

ratings would indicate agreement between the twins as to who had the most

friends.

Table 6-1 shows two measures of twin agreement, as well as a measure of





73 Table 6-2. Tendency toward Left-Handedness in Identical and Fraternal

 

SomeSpecial Analyses Males and Females in Random SubsamplesI and II

Males Females Intraclass

Mean N Mean N correlation

Identicals I 1.402 240 1.37 274 -.08

Identicals II 1.49 188 1.51 310 12

Fraternals I 1.42 118 1.33 196 -.15

Fraternals II 1.57 150 1.38 190 08

All twins 1.42 696 1.40 970 Ol

 

4A scale value of 1 represents always right-handed, and scale values 2-5 represent in-

creasing degrees of left-handed tendency. The standard errors of the meansarein the

range .06 to .09 for the twin subsamples and about .04 for the combined group. Thestan-

dard errors of the intraclass correlations in the twin subsamples range from .06 to .08.

er disputatious history, into which we do not wish to enter in any detail here.

The readeris referred to reviews and discussions by Collins (1970), Fuller and

Thompson (1960), Koch (1966), Nagylaki and Levy (1973), and Zazzo (1960).

Dahlberg (1926) summarizes the early history of the topic. Suffice it to say

that family studies have often tended to suggest the hypothesis of recessive

inheritance of left-handedness, usually involving a single gene plus some ad-

ditional assumptions about variations in penetrance in the hetero- or homo-

zygote (Merrell 1957; Trankell 1955). The data from twin studies have been

more consistent with the notion that left-handednessis an occasional chance

event (Collins 1970).

Item number 13 on the twin questionnaire asksfora self-rating of handed-

ness on a five-point scale ranging from ‘‘I have always been right-handed” to

“T am left-handed and tried, unsuccessfully, to switch.’’ Table 6-2 shows the

mean scores on this item for the various twin groups.It is evident from the

table that there are no very dependable differences in tendency toward left-

handedness associated with sex or zygosity among groups. Theintraclass cor-

relations for our sample hover around zero for both identical and fraternal

twins—one twin’s handedness can be predicted from population frequencies

as accurately as from knowledge of the handedness of the other twin. This

fact is further brought out in table 6-3, based this time upon the parental

rating ‘‘Was left-handed”’ (142). As can be seen from thetable, the observed

values are very close to the values expected on the hypothesis that the pairing

of handedness in twins occurs on a chancebasis in both the fraternal and iden-

tical groups. Zazzo (1960, p. 123) made similar analysis of the combined

data of 10 studies, including his own, altogether involving 1,210 identical and

1,145 fraternal pairs, and came to a similar conclusion. Husén (1959, p. 87)

reports data for 261 identical and 526 fraternal pairs, which also fit this pattern.



Table 6-3. Distribution of Handedness in Male and Female Identical- and Fraternal-
Twin Pairs

Handedness Observed Expected?
IM IF FM FF IM IF FM FF$e

R-R 162 218 104 157 164 225 103 149
R-L 50 73 4] 39 49 67 Sl 44
L-L 3. 6 ti tL 4 5 2 5

Total 217 297 136 197 x7 = 5.08, 7 df,
70>p-> .50

ee

?Expected values on the hypothesis that the handedness of twin pair membersis independent and
that the proportion ofleft-handers in each group equals the overall proportion of .1293.

In the preceding chapter we examinedtheassociation of handedness with
a numberofpersonality and ability characteristics in identical-twin pairs (see
table 5-14) and found noreplicated relationships, although there may have
been a weak association between left-handedness and a self-rating of stub-
bornness. A similar analysis carried out with the fraternal twins yielded one
replicated relationship—between left-handedness and poor relationships with
mother—plus marginal associations of left-handedness with low scores on the
NMSQTSocial Studies subtest, poor relationships with other adults, and low
CPI Dominance. There was no dependable relationship of handedness with
stubbornness amongthefraternals (point-biserial r’s of .17 and -.13 in the

two half-samples).

Koch (1966, p. 79) found an association between left-handedness in twins
and ratings of resistance—which receives some supportin ouridentical-twin
sample but little from our fraternals. She also reports a positive relationship

between left-handedness and dominance;our data (and Shields 1962)fail to

support this. On the whole, it would seem that any personality and ability as-

sociations of handedness are weak enough to be explained in secondary terms

such as an acquisition of folk beliefs about left-handed people.

?

TWIN COVARIATION

A good deal of theoretical interest in analyzing trait intercorrelations in

identical- and fraternal-twin groups has been expressed in recent years (for

example, Kempthorne and Osborne 1961; Nichols 1964; Vandenberg 1965:

Loehlin 1965; Partanen, Bruun, and Markkanen 1966; Bock and Vandenberg

1968; Roudabush 1968; Loehlin and Vandenberg 1968; Eaves 1973b: Eaves



75 and Gale 1974). Parallel interests have developed in the context of animal

SomeSpecial Analyses work, with an inbred mousestrain playing the role of an expandedidentical

twinship (Meredith 1968; Hegmann and DeFries 1968, 1970).

The motivation underlying such analyses is the hope that they may provide

a powerful tool for studying how genetic and environmental influencesaffect

phenotypic traits. The basic reasoning runs somethinglikethis: It is unlikely

that our convenient phenotypic trait measures are aligned in a simple one-to-

one fashion with either the genetic or the environmental sources of influence

upon them.If they are not, the effects of such influences should often show

up moreclearly on the associations amongtraits than on the measures of the

individual traits themselves. Thus, two genetically independenttraits might be

correlated because they are subject to common environmentalinfluences,or

two traits that share no important environmental inputs might both beaf-

fected by a particular gene or genes(‘‘pleiotropy’’). A heritability analysis of

a given trait can only indicate what proportion of the influences uponit are

genetic in origin and what proportion are environmental. While this may be

worth knowing,a similar heritability analysis of the correlations (or covari-

ances) of that trait with othertraits can, in principle, show which othertraits

genetic influences are shared with and which othertraits environmentalinflu-

ences are shared with; this should give a muchsharperinsight into the nature

of the trait in question.

As weshall see later, it may not always be quite this simple, but, clearly,

intercorrelations are worth looking at. Let us begin with half a dozentrait self-

ratings, arbitrarily selected to have meansclose to the center of the rating

scale and to offer reasonably diverse coverage of personality.

Table 6-4 showsthe intercorrelations of these ratings in identical- and

fraternal-twin individuals, plus their cross-pair correlations—correlations be-

tween a given trait in one twin and the sametrait or othertraits in the other

twin. The ordinary intercorrelations are in the correlation matrix marked ‘“To-

tal correlations,’’ and the cross-pair correlations are in the matrix marked ‘‘Be-

tween pairs.’’ This indicates that the latter represent the componentsofvaria-

tion and covariation produced by influences commonto both pair members

and differing between twin pairs. The diagonal elements of the ‘‘Between

pairs’’ matrix correspondessentially to the intraclass correlations between

twins for these traits. The third pair of matrices in table 6-4, marked ‘‘Within

pairs,’’ represents the covariation betweentraits that occurs within twin pairs—

that is, the covariation due to influences that are not shared, or not shared to

the same degree, by the two pair members. To put it differently, if twin pairs

who are more introverted tend also to be more stubborn, this will be reflected

in the between-pair covariation; if the pair member whois more introverted

tends also to be the more stubborn one, this will be reflected in the within-

pair covariation. The within-pair matrix may be obtained, as here, by subtrac-

tion, or it may be calculated from the covariation of twin within-pair devia-



Table 6-4. Pattern of Intercorrelations of Selected Trait Self-Ratings in Identical- and Fraternal-Twin
Groups, plus Within- and Between-Pair Components of the Correlations

Self-rating

Identicals Fraternals

GI In Ca Bo PC RT GI In Ca Bo PC RTeee

aTotal correlations

473. Give in easily (GI) 100 10 10 -04 05 02 100 02 18 03 06 06
474. Introverted (In) 100 -06 -28 02 Ol 100 -05 -33 09 -07
480. Carefree (Ca) 100 18 O07 32 100 15 O04 22
483. Bold (Bo) 100 O05 2]1 100 -08 14
484. Politically conservative (PC) 100 06 100 03
900. Rarely tired (RT) 100 100

Between pairs

473. Give in easily 18 00 05 -05 -02 Ol 06 -02 09 04 05 Ol
474. Introverted $2 03 -13 -03 -00 04 -02 -05 02 10
480. Carefree 20 09 -01 14 -02 09 O07 04
483. Bold 26 O02 O07 05 -03 05
484. Politically conservative $9 -00 42 09
900. Rarely tired 28 10

Within pairs

473. Give in easily 82 10 05 O01 07 Ol 94 04 09 -01 O01 05
474. Introverted 68 -09 -14 05 01 96 -03 -28 07 -17
480. Carefree 80 09 O07 18 102 06 -03 18
483. Bold 74 O03 14 95 -05 09
484. Politically conservative 61 06 58 -05
900. Rarely tired 72 90eee

“Total correlations are based on roughly 960 identical and 640 fraternal individuals and the component matrices on
the corresponding 480 and 320 pairs. Decimal points omitted in this and the two succeeding tables.

tions (or pair differences) on the varioustraits. The diagonal of the within-pair

matrix reflects, in addition to stable individual differences on thetraits, any

variance that maybe present due to unreliability of measurement—presum-

ably a fairly substantial amount forthese single ratings.

The point of chief interest in table 6-4 is that all six matrices appear to

show muchthe samegeneral pattern of interrelationships. There are five cor-

relations that are above .10 in both “‘total’’ matrices: the negative r between

“introverted”’ and ‘‘bold”’; and the positive r’s between ‘‘carefree’’ and “‘rarely

tired,” “bold” and ‘‘rarely tired,’ ‘‘bold’’ and ‘‘carefree,’’ and ‘‘give in easily’”’

and ‘‘carefree.’’ All five relationships persist in both the within- and between-

pair matrices for both identical and fraternal twins, although the component

of correlation between fraternal pairs tendsto be fairly small.

A similar state of affairs may be seen forsix selected ‘‘life goals’’ items in

table 6-5. (The groundsfor selection were the sameasforthetrait ratings—



Table 6-5. Pattern of Intercorrelations of Selected Life Goals in Identical- and Fraternal-Twin

Groups, plus Within- and Between-Pair Components of the Correlations

 

Identicals Fraternals

Life goal WO HO_~ BE Re RA EA WO HO BE Re RA EA

Total correlations®

368. Being well off (WO) 100 -07 24 23 02 12 100 =-13 10 26 =-01 12

370. Helping others (HO) 100 08 04 28 15 100 12 -03 27 11

373. Being an expert (BE) 100 34 ll 19 100 23 10 21

386. Recognition (Re) 100 1] 23 100 04 22

397. Religious affairs (RA) 100 -03 100 08

400. Exciting activity (EA) 100 100

Between pairs

568. Being well off 31 -05 15 14 02 08 15 -04 03 02 -02 -02

370. Helping others 35 02 00 21 03 19 01 06 20 04

373. Being an expert 30 23 06 15 13 14 01 10

5386. Recognition 33 08 14 13 03 -05

397. Religious affairs 61 -07 61 -02

400. Exciting activity 27 07

Within pairs

568. Being well off 69 -02 09 09 Ol 04 85 -09 07 23 Ol 14

570. Helping others 65 06 04 07 12 81 ll -09 08 06

573. Being an expert 70 11 04 04 87 10 09 10

386. Recognition 67 03 09 87 O01 27

397. Religious affairs 39 04 39 09

400. Exciting activity 73 93

 

4same sample as table 6-4.

good psychometric properties and a variety of content.) A response set tends

to bias these correlations in a positive direction. However, eight of the ten

positive correlations above .10 in both total-correlation matrices are positive

in all four of the component matrices. And the only negative correlation ap-

pearing in both total-correlation matrices—that between the goal of being

well-off financially and the goal of helping others whoarein difficulty—is

also negative in all four of the component matrices.

The same kind of analysis is presented for abilities in table 6-6. Here we

have used the larger body of data available from the 1965 testing. In this case,

the results are presented separately for two arbitrary halves of the total sam-

ple (obtained by taking alternate pairs), each half containing approximately

650 identical and 450 fraternal pairs. Correlations based on the two halves of

the data are shown aboveand below the diagonal of each matrix (the diago-

nal elements for the upper half are shown). It will be observed that, with



Table 6-6. Pattern of Intercorrelations of NUSOQTSubtests in Identical- and Fraternal-
T’win Groups from the 1965 Twin Sample, plus Within- and Between-Pair Components
of the Correlations

Identicals Fraternals
NMSQTsubtest E M S N V E M S N Veee

Total correlations*
9. English (E) 100 47 63 54 70 100 54 67 60 72
6. Mathematics(M) 91

=

=100 52 56 54 92 ~=6©100 54 62 55
7. Social Studies (S) 62 953 §=6©100 66 75 66 94 =100 68 77
8. Natural Science (N) 53 61 64 100 63 56 61 67 100 67
9. Vocabulary (V) 68 50 73 60 100 73 57 77 65 100

Between pairs
5. English 73 44 58 49 66 50 33 44 32 49
6. Mathematics 47 71 47 50 49 37 53 $5 39 38
7. Social Studies 56 49 69 58 70 44 38 52 40 52
8. Natural Science 48 57 56 65 58 34 40 43 45 4]
9. Vocabulary 64 46 68 55 88 50 40 52 42 61

Within pairs
5. English 27 04 06 06 04 50 21 23 28 23
6. Mathematics O05 29 05 O05 04 16 47 19 23 18
7. Social Studies 06 04 31 08 06 22 16 48 28 25
8. Natural Science O05 03 08 35 05 22 21 25 95 26
9. Vocabulary 04 03 05 04 12 23 17 24 23 39eee

@ Total correlations are based on roughly 1,300 identical and 860 fraternal individuals in each half.
sample—one shown aboveand onebelowthe diagonal; the component matrices are based on the cor-
responding 650 and 430 pairs.

these substantial N’s, agreement across the half-samples is good, although not
perfect.

The major correlational pattern amongthe off-diagonal elements in each of
the six matrices is clearly that of a single general factor, confirmingthe simi-
larity we have found in our two preceding tables. There appearsalso to be
some stable variation within the matrices; for example, the correlation of the
Vocabulary subtest with English Usage and Social Studies tends to berela-
tively high, while its correlation with Mathematics tends to be lower. The pat-
tern is quite faint in the within-pair identical-twin matrix, whereall the cor-
relations are small, but the four possible rank-order correlations between the
off-diagonal elements of the within-pair identical-twin matrices and the cor-
responding elements of the within-pair fraternal-twin matrices have an average
value of .58, suggesting that the pattern, though weak,is there.

In short, in all three kinds of data we tend to find the same correlational
pattern in both total matrices andin all four component matrices.



79 Table 6-7. Number of Factors Extracted before Reaching Criterion from

SomeSpecial Analyses 26-Item Intercorrelation Matrices of Twin Sums and Twin Differences

Differences Sums

Correlation matrix Identical Fraternal Identical Fraternal

eee

26 trait self-rating items 8 8 7 7

26 OBI items 10 10 9 9

26 health items 9 11 8 9

26 twin-comparison items 10 10 9 9
i

momma

Now,since we know that any correlations occurring within identical pairs

cannot be due to commongenetic influences on the traits, whereas correla-

tions in the other three matrices may be expected to reflect both common

genetic and commonenvironmental influences, we may conclude that either

(a) the covariation in all the matrices derives from the same source, namely,

common environmental influences, or (b) the pattern of covariation due to

genetic causes closely parallels that due to environmental causes. The fact

that there is relatively more covariation betweenpairs for the identical twins

would, on hypothesis (b), be explicable by the fact that all the genetic covari-

ation occurs betweenpairs for the identicals and only abouthalf of it between

pairs for the fraternals. On hypothesis (a), the difference would presumably

be attributed to greater similarity of identical-twin environments. We may

note that Hegmann and DeFries (1970), commenting on a similar finding in

inbred mousedata, arrive at a conclusion approximately equivalent to (b).

In any case, we do notfind patternsofintercorrelation fitting a third alter-

native for which we had rather hoped—(c) that distinct and different intercor-

relation patterns characterize the genetic and environmental sourcesof influ-

ence on phenotypic traits. There is also a fourth alternative that can be

excluded, namely, (d) that the observed patterns of intercorrelation stem

largely or entirely from genetic overlap amongtraits.

Essentially similar conclusions can be reached bya slightly less direct meth-

od from a series of four analyses summarized in table 6-7. Intercorrelation

matrices of twin-pair sums and twin-pair differences were factor analyzed by

the principal-axes method using a computer program that extracts factors

in approximate order of magnitude until an eigenvalue of less than 1.00 is

obtained—a conventional point for stopping factor extraction (Kaiser 1960).

While the factor analyses were carried out in too exploratory and perfunctory

a fashion to justify reporting their results in detail, the numberof factors ex-

tracted by the program from each correlation matrix before the criterion was

reached should give some indication of the structural complexity of the ma-

trix. If the genes and environmentare contributing separate dimensions of

covariation to the correlation matrices, the matrix obtained by correlating
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identical-twin differences should tend to have fewer dimensions than the other
three. As table 6-7 shows,this is not the case. Results are presented there for
four rather arbitrarily chosen 26-item intercorrelation matrices. The self-
rating matrix consisted simply ofthefirst 26 self-rating items. The OBI matrix
consisted of 26 of the first 29 items from that questionnaire (3 items with ex-
tremely high or low endorsement frequencies were omitted). The health ma-

the 25 ‘Which twin”items (1053 to 1077), plus the ‘‘Born first’’ item (1087).
The fact that the environmentally based matrices are of essentially the

same dimensionality as those subject to both genetic and environmentalin-
fluences is again consistent with either (a) all covariation environmental in
origin or (b) a closely parallel structure of genetic and environmental covaria-
tion. The results tend again to be inconsistent with (c) major different genetic
and environmental dimensions of covariation or (d) most of the covariation
stemming from commongenes.

One important qualification should be added, however. What our methods
analyze is variation, and this is as true for correlationsas for single traits. An

that is inherent in the measuring instrumentrather than in whatis measured
may tend to have the invariant character that defeats sensible genetic analysis.
A correlation between twoscales that derives from item overlap would be an
example. A more subtle case, which may well be arguable for some of the ex-
amples in the present chapter, would be an association inherentin language.
If “‘shy’’ means the opposite of ‘‘bold,” then one would expect to find a nega-
tive correlation between ratings on the twotraits made by English-speaking
raters, quite irrespective of whatis being rated. And, therefore, one would
not wish to draw substantive conclusions from the fact (say) that the iden-
tical twin of a pair whois rated more‘‘shy”’ tends also to be rated asless
‘“bold.’’ The possibility of a structure inherent in the measurement process
provides, then, anotheralternative, (e), to be added to our list, a hypothesis
that, along with (a) and (b), is compatible with our empirical findings. Again,
we will return to this matter in our final chapter.

DISTRIBUTION OF TWIN DIFFERENCES

Somewriters have argued for the importanceofassimilation and contrast ef-
fects in influencing twin differences in personality andabilities. Initially simi-
lar twins, according to this reasoning, would tend to identify with each other
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1. Each theoretical curve is

fitted using one parameter,

the standard deviation of

the distribution of differ-

ences, calculated from the

intraclass correlation and

the standard deviation of

scores by therelation 0q =

0,\/2(1 - 43). Concerning

the form of the distribu-

tion of absolute pair dif-

ferences, see Jensen

(1970). The dip at the

zero end of the curve is

due to the fact that every

interval but this one is the

sum of two intervals from

the symmetrical unimodal

distribution of signed dif-

ferences.

and over time become moresimilar, while initially dissimilar twins would tend

to contrast themselves (and be contrasted by others) and hence over time be-

come moredissimilar. At least part of the difference between identical- and

fraternal-twin resemblance,in this view, could be the result of a greater pro-

portion of assimilative pairs in the identical-twin group and a greater propor-

tion of contrastive pairs in the fraternal-twin group.

A bit of empirical support has been adducedfor such mechanisms. For ex-

ample, Thurstone (see Anastasi 1958, p. 284) reported an excess of extremely

different fraternal pairs in his twin sample, and Jinks and Fulker (19770, p.

333) interpret Shields’s data on extraversion as suggesting the presence of an

effect of competition or contrast amongfraternal-twin pairs for that trait.

Now, if there are, indeed, powerful mechanisms of this type operating

among twin pairs, one might expect this to have an effect on the distribution

of twin differences. In general, the tendency should be toward bimodality,

with an excess of small and large pair differences and a deficiency of those of

intermediate size. Furthermore, the excess of small differences should be

more markedin the identical-twin group, and the excess of large differences

should be more markedin the fraternal group. For various reasons, it is un-

likely that one would obtain sharply bimodaldistributions, since the size of

initial difference leading to contrast effects would doubtless vary and other

factors affecting differences would be operating,as well, but, if mechanisms

of assimilation and contrast are playing a majorrole in producing twin differ-

ences, one would anticipate at least some distortion of the distributions of

differences away from simple normality.

We have examinedthis possibility for several ability and personalitytraits.

Figure 1 showsthe obtained distributions of absolute pair differences on the

five NMSQTsubtests for identical- and fraternal-twin pairs, compared to the

theoretical distributions to be expected on the hypothesis of an underlying

normaldistribution.’

Figure 1 suggests that the obtained distributions of pair differences on the

ability measures of our study are quite well predicted by the hypothesis of an

underlying normaldistribution of differences. The probability values given,

based on a chi-square test of goodness of fit, suggest that in only twocases,

both involving identical-twin pairs, can one conclude that the observed distri-

bution departs significantly from the theoretical one. There is a suggestion

amongthe identical-twin pairs of an assimilation effect, in that there appears

to be a slight excess of zero differences and a modest deficiency of differ-

ences in the middle range. Thereis little evidence of a systematic excess of

large differences for either group. Indeed, there is little evidence of any sub-

stantial departure from the a priori curves in the fraternal-twin group.

The curve showing the strongest assimilation effect for identical twins,

Natural Science, represents an area in which mutual sharing ofinterests in

some identical-twin pairs might plausibly lead to unusually similar perfor-

mances on the test. Mathematics showsa similar pattern, although not to a
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Figure 1. Distributions of absolute differences on NMSOQTsubscales for identical- and
fraternal-twin pairs (theoretical, solid lines; observed, dotted lines).
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Figure 2. Distributions of absolute differences on selected CPI scales for identical- and

fraternal-twin pairs (theoretical, solid lines; observed, dotted lines).
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statistically significant degree. Vocabulary, which has the other significant chi-
Square, is less regular, although it does have an excess of zero differences and
an overall deficiency in the range 1-5.

In short, for abilities we see some evidence in our data of an assimilation
mechanism at work in the identical-twin group butlittle evidence of a con-
trast mechanism in either group.

What aboutpersonality? On theoretical grounds one might makea stronger
case for contrast effects here, particularly for traits like dominance-submission
or extraversion-introversion.

The evidenceis presented in figure 2 forfive selected CPI scales. These in-
clude the Dominance, Socialization, and Flexibility scales, plus two special a
priori scales of items selected by H. J. Eysenck (personal communication) to
represent the neuroticism and extraversion-introversion dimensions as he de-
fines them.

mal distribution. What exceptions there are (Dominance,Socialization) again
indicate a slight excess of very small differences amongtheidenticals, sug-
gesting a possible operation of an assimilation mechanism in some pairs of
that group. Thereis no evidence of a contrast mechanism amongthefrater-
nals. (There might, of course, be such a mechanism that would operate ina
mannersufficiently uniform as to stretch out the entire distribution of differ-
ences withoutdisturbing its normality; this would imply (a) the essential ab-
sence of fraternal pairs similar enoughto giverise to assimilation effects and
(b) a strictly linear relationship betweenthesize of the initial difference and
the amountof contrast—neither of which is a particularly attractive assump-
tion.)

Onthe genetic side, it may be noted that the essential normality of the ob-
served distributions of fraternal-twin differences tends to argue against any
marked effect of single genes on thesetraits. A trait strongly influenced by a
major gene might be expected to show a normaldistribution of differences in
the identical-twin group (due to random environmental effects) but a tenden-
cy toward bi- or trimodality of differences in the fraternal-twin group, due to
gene segregation.

In brief, when both identical- and fraternal-twin differences are normally
distributed, this suggests a multiplicity of independent causal factors for both
the genes and the environment—and very nearly normal distributions are what
we observein the data.



Chapter7

Heredity and

Environment

In this final chapter we will attempt to pull together the various pieces ofevi-

dence reported in the preceding chapters and bring them to bear on the major

theoretical issue underlying the research on which this book is based: what

relative roles do heredity and environmentplay in the shaping of personality,

ability, and interests?

We will begin by entering some disclaimers—but for our purposes notdis-

abling ones. We remind ourreaders,first, that our sampleis selected in at

least three important respects: it consists of National Merit Scholarship test

takers, it consists of questionnaire answerers, and it consists of twins. The

first of these clearly restricts the sample materially in termsof ability, social

class, and, no doubt, various personality, interest, and motivational variables;

but equally clearly, considerable variation remains on such dimensions (as

shown by the standard deviations in tables 2-2 and 2-4 in chapter 2). The

further restriction—those testees who were willing to complete the mailed

questionnaire battery—may in some respects have accentuated the above

trends, but, again, the excellent level of response obtained, plus the direct evi-

dence presentedearlier, suggests that the individuals in our sample still vary

widely enoughin ability and personality for us to detect substantial relation-

ships if they exist. Finally, the fact that the persons in our sample are twins

has been examined at some length in chapter 3, with the general conclusion

that as individuals the twins were generally like a comparison group of non-

twins, although a few average differences were detectable.

The net effect of the kinds of selection we have discussed is that quanti-

tively we would not expect estimates of heritability or other parameters based

on our sample to be identical to those that would be found using a completely

representative sample of U.S. adolescents. This is not too grave a problem.

Any heritability estimate—or any mean or standard deviation—is an arbitrary

figure referring to the particular population from whichit is derived and the

particular time at which the population is sampled. Insofar as we can estimate,

even crudely, the kinds of selection involved in our sample, we can get some

idea of how ourfigures might look in a wider population. However, where

important elements are missing altogether in our sample, generalizations

should be cautious. For example, we would recommendgreat care in extend-

ing our results to the black population of the United States. Very few blacks

are represented in our data.

A second majorrestriction of ourstudy is that it is largely based onself-

report questionnaires. However, (a) we have employed a considerable variety

of self-report techniques, ranging from the semiprojective ‘‘Problems of

Young People” to the highly specific factual reports in the Objective Behavior

Inventory, and (b) we do have a numberof cross-checks from twin to twin

and from parent to child to reassure us that our questionnaires are measuring

more than randomerrorortrivial response sets, and we have internal checks

as well on the care with which our respondentscarried out their tasks (see

chapter2).



86

Heredity and Environment

So much, for the moment,for the caveats. Let us now move on to an ex-
amination of our findings and some of their possible theoretical implications.
We will proceed by stating each empirical generalization briefly; afterwards,
wewill discuss their relevance to the heredity-environmentissue. In the light
of our preceding remarks, the reader should take the empirical generalizations
as applying to the data of the present study, with probable—but somewhat
more tenuous—implications beyondit.

SUMMARY OF THE EMPIRICAL FINDINGS

1. The identical-twin pairs tended to be more alike than the fraternal-twin
pairs in personality, ability, and interests. This findingis, of course, hardly
novel; it is amply supported in the previousliterature reviewed in chapter 4.

2. The degree of resemblance within pairs of twins, both identical and
fraternal, tended to differ in different domains. Table 7-1 summarizesre-
sults from several tables in chapter 4. In our data, as in precedingstudies,
the highest intraclass correlations are found for general ability, of the order
-85 and .60, for identicals and fraternals, respectively. Special abilities run
somewhat lower, at around .70 and .50, and personality inventory scales
lowerstill, at around .50 and .30. Lowestofall are self-concepts, ideals,

goals, and vocationalinterests, at around .35 and .15. Activities correla-
tions run somewhathigher, at around .65 and .50.

5. The differences between identical- and fraternal-twin correlations did

not appear to be consistently greater for some traits than for others. Chapter

4 reviewed the evidence, from both our own study and others in the literature,

supporting this generalization. Our methodsare not so precise that we can as-

sert that there are no detectable differences, but the body of data we have

surveyed is substantial enough so that it becomesdifficult to defend the pro-

position that large and consistent trait-to-trait differences in the resemblance

of identical- and fraternal-twin pairs are characteristic oftraits in the person-

ality and ability domain. (We did, however, find someevidencethatpolitical

and social attitudes showedless differential twin resemblance—and thus, on a

genetic hypothesis, lower heritability—than personality and ability traits.)

4. Few, if any, consistent sex differences in twin correlations emerged in

our data. Most of our tables present results separately for males and females.

While one can occasionally find possibly dependable sex differences, it is

much more characteristically the case that the differences between male and

female correlations are of the same general order of magnitudeas those be-

tween random subsamples of the data. Furthermore, we have not found con-

vincing evidence that identical and fraternal twins differ more for sometraits

in one sex than in the other—evidence that on a genetic model would imply

sex differences in the heritability of differenttraits.

9. According to their parents, the twins were treated very muchalike as



87 Table 7-1. Resemblance of Identical- and Fraternal-Twin Pairs in Various

Heredity and Environment Personality, Ability, and Interest Domains

Typical intraclass correlations

Present study Previous studies

Trait domain Identical Fraternal Identical Fraternal
a

General ability 86 62 85 59

Special abilities 74 2 .67 A4

Personality inventoryscales 50 20 A8 Wis)

Self-concept clusters 54 10 — —

Ideals, goals, and vocational

interests clusters 7 20 — —

Activities clusters 64 AI — —

 

children. When asked about their twin-rearing philosophy, more than eight

times as manyparents chosethe alternative ‘‘We havetried to treat them ex-

actly the same’”’ as chose thealternative ‘‘We havetried to treat them differ-

ently.”” This general philosophy was amply borneoutin the parents’ reports

of specific kinds of treatment and experience; only rarely, especially in the

early years, was one twin reported as having received some kind of treatment

or experience different from that of the other twin. This twin sample, asdis-

cussed in chapter 2, was probably to some degreeselected for similarity of

experience. In addition, parental memoryis often faulty, and we can hardly

claim that our questionnaire fully reflects the fine details of the differences in

the twins’ worlds. Nevertheless, we suspect that there is a law of least parent-

al effort in twin rearing, which, in the absence ofspecific policy to the con-

trary, ensures that unless twins act differently they will get treated pretty

muchalike. And such contrary policy seems not to have been dominant in the

period in which our twins were growing up.

Theoretically, one point of interest is that, despite this apparent high de-

gree of similarity of early treatment, twin correlations on personality mea-

sures tend often to be quite low. This suggests that other, differentiating fac-

tors must be quite important.

6. Identical twins had moresimilar early experience than fraternal twins.

Several kinds of evidence reviewed in chapters 5 and 6, both from the parents

and from the twins themselves, plus data from other studies, agree in sug-

gesting that membersof identical-twin pairs are in fact treated morealike in

many ways than are membersof fraternal-twin pairs. Most probably, identical

twins are treated more alike because they look and act more alike—atleast,

we foundlittle evidence that parental beliefs about zygosity were important

perse.

7. There was some tendency toward correlation between differences in
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early experience and differences in personality, but these correlations were
too low to be of any predictive value. Correlations between various measures
of differential experience (dressing differently, playing apart, and so on) and
a numberof representative measures of personality, abilities, and interests

by only a point or two.

8. The correlations between measuresofdifferential early experience and
measures of twin resemblance were of about the samesize amongidentical
and fraternal twins. If the personality differences within pairs of identical
twins are purely environmental in origin and if the differences within fraternal-
twin pairs stem partly from the genes and partly from the environment, then
one might expectto find the identical-twin differences more highly predict-
able from treatment differences than the fraternal-twin differences are. This
was not the case; the median correlation between a composite measure of dif-
ferential treatment and various personality measures was +.06 for identical
twins and +.07 for fraternals.

9. Identical-twin differences in early childhood were not highly predictive
of differences observed in adolescence, and the few relationships observed
tended to befairly specific. The identical twin who was reported as having
done better work in elementary school tended to score higher on the NMSQT.
The twin who washeavierat birth scored higher on the CPI Dominance scale—
possibly by virtue of greater size and strength during childhood. Both findings
suggest some degree of enduring influence of early environmenton personali-
ty. (Retrospective rating bias might plausibly also be involved in thefirst case
but seemslesslikely as an explanation in the second.) In a few other instances
there was some degree of association—for example, closer to mother versus
self-rated current good relations with mother—but not enough to permit a con-
fident rejection of the hypothesis of chanceassociation.

10. Increased impact of the home environmentdid not tend to make twins
more alike. Estimates of the extent to which the home environment was ac-
tively impressed on thechild (frequency and variety of discipline, parental
demandingness, amount of family interaction) were essentially unrelated to
personality, ability, and interest differences between the twins. Thus, there

waslittle evidence that those homesin which parental values were actively
imposed turned out a more standard product than did more permissive homes.
11. Intercorrelation matrices in which genes and environment maybepre-

sumed to carry different weights did not differ substantially in structure. The
correlations among identical-twin differences on different traits must reflect
either commonenvironmentalinfluences in the formation of thosetraits or a
commonality that resides in the measurement process. Correlations derived
from covariation within fraternal pairs or covariation between families forei-

ther kind of twin may reflect genetic commonality as well. Within the degree
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12. Fraternal-twin differences on personality and ability measures were ap-

proximately normally distributed; identical twins showed an excess of small

differences on some measures. Interpersonal mechanismsof assimilation and

contrast have often been postulated as operating between twins. Undera vari-

ety of assumptions one would expect such mechanisms to produce nonnormal

distributions of twin pair differences. Major effects of single genes would also

be expected to result in nonnormaldistributions of fraternal-twin differences

but notof identical-twin differences. The data suggest that some assimilation

effects may occur among identicalpairs, but thereis little evidence of con-

trast effects for either type of twin or of major single-gene effects on the sev-

eral personality and ability traits examined.

IMPLICATIONS OF THE FINDINGS

Let us now examine someofthe implications of these empirical findings for

the broad question of primary interest: whatis the relative contribution of

genes and environment to the developmentofpersonality, ability, and inter-

ests?

First, the consistently greater similarity of identical- than fraternal-twin

pairs, under the conventional assumptions of the twin method, implies that

the genes make an appreciable contribution to individual differences in these

domains. However, if the conventional assumptionsare invalid, this result

could be interpreted as reflecting a greater similarity of the environments of

identical-twin pairs. As we have seen, our data do indeed suggest that identical-

twin pairs are subjected to environments that are in many respects more simi-

lar than those of fraternal pairs. But, in those same respects, variations in

environmental similarity show negligible ability to predict personality resem-

blance within the two twin groups. Thus,either it is their greater genetic simi-

larity that makesidenticaltwins alike or it is environmental factors that are

largely independentof suchtraditional ones as dressing alike, playing together,

being treated alike by parents, and so forth.

Taking the genetic hypothesis for the moment,let us consider the implica-

tions of the curious uniformity of identical-fraternal differences both within

and across trait domains. In chapter 4 we considered at some length the evi-

dence, both from the present data and from previousstudies in theliterature,

suggesting a rather remarkable absence of consistent tendencies for some

traits to show larger differences between identical and fraternal correlations

than others. The simplest way of estimating heritability from twin data is

merely to double the difference between identical- and fraternal-twin correla-

tions (Falconer 1960). If identical-fraternal differences in correlation fluctu-





91 Table 7-2. Correlations between Twin Environments in Various Domains Im-

Heredity and Environment plied by the Typical Correlations of Table 7-1 (See Text for Calculation)

Trait domain Present study Previous studies

ligence are commonly re-OT

ported—and an appreciable _

amountof genetic domi- Generalability 73 69

nance may also be present Special abilities 54 59

(cf. Jinks and Fulker 1970; Personality inventory scales 11 13
E 1973a).

butsee also aves ? a) Self-concept clusters -.2/ —
Both assortative mating

and genetic dominance Ideals, goals, and vocationalinterests clusters 05 --

maybeless significant for Activities clusters A9 —

special abilities, but onea

might still wish to be a bit

cautious in generalizing ree ; ;
the .50 figure into the abil. proportion of genetic variance, the heritability, is approximately the same

ity domain. However, with- across domains,this implies that the variation in observed correlation must

in that domain, as we have he que to changesin the environmental correlation between twins.”
en in chapter 4, there do woos ; ,

seen mene Wecan,in fact, obtain rough quantitative estimates of the magnitude of
not seem to be any more

consistenttrait-to-trait dif. the environmentalcorrelations in the different domains. Undercertain simple

ferences in heritability assumptions, the phenotypic (observed) correlation is the weighted sum of

than in the case of person- the genetic and environmental correlations:
ality traits.

2. A more complete analy- lp = h*rg +(1- h*)r,,

sis would take into account

possible variationsin the
and, therefore,

effects of gene-environment

correlation and gene-en- r_- h2r

vironmentinteraction, but r.- P J

these are merged with the e 1 -h2

direct effects of the genes

and the environmentin 2

twin data such as ours. If we estimate h“as 2(r; -rFf) and use lg = 1 and the observed identical-twin

correlation as Tp, we can estimate the environmental correlation r, in each of

3. We could have used r, = the trait domains in table 7-1. The results are given in table 7-2.°

.S and the observed frater- The results are quite striking. Twins’ environments show substantial posi-
nal-twin correlations; both

methodsgive identical

values for r,. We may note

that the results are not an interests. They may evenbe negatively correlated for self-concepts. As far as

artifact of differential reli- personality and interests are concerned, then, it would appearthattherele-
ability of measurement.

Correcting the observed
correlations for unreliabili. ers of the population paired at random.

tive correlation in the case of abilities and activities. They show little or no

correlation in the case of personality traits, ideals and goals, and vocational

vant environments ofa pair of twins are no morealike than those of two mem-

ty turns out to be algebrai- Can this possibly be true? It will be recalled that, according to the parent

cally equivalentto substitut- questionnaire, the twins of a pair were treated very muchalike. And, indeed,
ing thereliability coeffi-

cient for the 1 in the
denominatorin the expres. ity development—parents’ child-rearing philosophies, atmosphere of the home,

manyof the variables that psychologists have thought important for personal-

sion for rp. This will tend parental personalities, socioeconomic status, ages and sexes of siblings—are



92 Table 7-3. Intraclass Correlations on Personality Inventory Scales for Identi-
Heredity and Environment cal Twins Reared Together and Apart

Condition of rearingto increase r,, but theef-
fect on low values of r, Will Scale Apart Together Pairsbe small in absolute terms:

so the contrasts in table Neuroticism 58 56 19 & 503
7-2 would tend to become Neuroticism 53 38 42 & 435even more marked if such .

b
corrections were made Extraversion 61 42 42 & 43ee

@Nlewman, Freeman, and Holzinger 1937.
Shields 1962.

correlated +1.00 in the case of twins reared in the same home. Nevertheless,
other data suggest that our estimates of zero order or even negative r,’s in the
personality realm may not be altogether absurd. The correlations on personal-
ity scales from the two extantstudies of identical twins reared apart during
substantial periods of their childhood are shownin table 7-3. Although the
N’s are small, the general tendencyis clear: being reared apart in separate
families does not makeidentical twins dissimilar in personality and being
reared together in the same family does not make them more alike—it may
even make themless alike. (In the case of general intelligence, the twins in
these studies reared together were more similar than those reared apart, con-
sistent with our finding ofpositive r,s for abilities.)

Thus, a consistent—though perplexing—patternis emerging from the data
(and it is not purely idiosyncratic to our study). Environment carries substan-
tial weight in determining personality—it appears to accountforat least half
the variance—butthat environmentis one for which twin pairs are correlated
close to zero. Twins appearto be treated very muchalike, but their correla-
tions on personality measuresare not high. The net effect of environment
appears remarkably uniform across different traits and for the males andfe-
males, even though parental and social pressures must surely vary for differ-
ent traits and between the sexes. Differences in the childhood treatment of
twins are not very predictive of adolescent personality differences. Identical-
twin differences—though necessarily environmental—are not better predicted
from treatment differences than are fraternal-twin differences. Strongerat-
tempts at parental influence do not result in moresimilar pairs of twins. At-
tempts to treat twins alike do notlead to greater similarity between them.

In short, in the personality domain we seem to see environmentaleffects
that operate almost randomly with respect to the sorts of variables that psy-
chologists (and other people) have traditionally deemed important in person-
ality development.

What can be going on?
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great deal more such information available for twins than for ordinary broth-

ers and sisters, normal parents and their children, or other relatives.

Finally, in exploring the relationships between personality and the environ-

ment in which it develops, we suspect that better meansof assessing both will

be critical. But we also suspect that improvement in measurementwill go step-

wise with improvement in understanding the phenomenainvolved.In the ab-

sence of some good ideas about what to measure, the most sophisticated psy-

chometric methodsare worthless.

Andso in the end it comes back to the interplay between ideas and data.

We have foundour data richly provocative of hypotheses, some testable with-

in the scope of this study, some awaiting further evidence of the kinds men-

tioned above, some only dimly suggesting lines of future investigation. We are

confident that this process of research will continue and that it will eventually

yield clear insight into today’s puzzles and paradoxes about how the genes

and environmentact to shape the developmentof personality, abilities, and

interests. We hope that our ownresults will have helped provoke such efforts.



Appendices



AppendixA

Questionnaires

QUESTIONNAIRES

Appendix A contains reproductions of the three main questionnaires used in

the study: the questionnaire initially sent to the twins to diagnose zygosity,

the main questionnaire sent separately to each twin, and the questionnaire

filled out by a parent of the twins. In addition to the questionnaires repro-

duced in this appendix, each twin was sent a CPI booklet and answersheet

(Consulting Psychologists Press 1956).

The items in the questionnaire have been marked to correspond with the

identifying numbers used in the text and in Appendix B.

The coding of items for purposes of analysis sometimes differed from the

original booklet code used for recording the data on cards. Whenthis is the

case, it is also indicated in the booklet.

Preceding the questionnairesis a list of supplementary variables used in the

study that do not appeardirectly in the questionnaires. These include such

variables as sex and zygosity, the NMSQT’,the scales from the California Psy-

chological Inventory and the Holland Vocational Preference Inventory, and

the various a priori composites derived from the parent questionnaire.

SUPPLEMENTARY VARIABLES

Twin Data

NUMBER VARIABLE SCORING

l Pair identification number

2 Sex M=1,F=2

3 Zygosity IT=1]1,F=2

4 Confidence of diagnosis 1 to 4

5 NMSQT—English Usage

6 NMSQT—Mathematics Usage

7 NMSQT—Social Science Reading Mean = 20

8 NMSQT—Natural Science Reading SD=5

9 NMSQT—Word Usage (Vocabulary)

10 NMSQT—Selection Score (total) Sum 5-9

(11 to 1092: Twin Questionnaire items)

1093-1572 CPI items 1-480

1573 CPI—Dominance

1574 CPI—Capacity for Status

1575 CPI—Sociability

1576 CPI—Social Presence



100 NUMBER VARIABLE SCORING

Appendix A

1577 CPI—Self-Acceptance

1578 CPI—Sense of Well-being

1579 CPI—Responsibility

1580 CPI—Socialization

1581 CPI—Self-Control

1582 CPI—Tolerance

1583 CPI—Good Impression

1584 CPI—Communality

1585 CPI—Achievement via Conformance

1586 CPI—Achievement via Independence

1587 CPI—Intellectual Efficiency

1588 CPI—Psychological-Mindedness

1589 CPI—Flexibility

1590 CPI—Femininity

159] CPI—Factor I: Emotional maturity

1592 CPI—Factor II: Extraversion

1593 CPI—Rigidity

1594 CPI—Managerial

1595 CPI—Acquiescence

1596 CPI—Social Desirability

1597 VPI—Realistic Orientation

1598 VPI—Intellectual Orientation

1599 VPI—Social Orientation

1600 VPI—Conventional Orientation

1601 VPI—Enterprising Orientation

1602 VPI—Artistic Orientation

1603 VPI—Masculinity-Femininity

1604 VPI—Status

1605 VPI—Control

1606 VPI—Aggression

1607 VPI—Infrequency

1608 VPI—Totallike (responseset)

1609 CPI—Eysenck neuroticism

1610 © CPI—Eysenck extraversion

Parent Data

NUMBER VARIABLE SCORING

1—3 Same as twin data

(4 to 289: Parent Questionnaire items)
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NUMBER

290

291

292

293

294

295

296

297

298

299

500

301

302

503

304

505

306

307

308

309

310

VARIABLE SCORING

Different treatment—infancy: 16, 20, 21, 22, No. of ‘1”’ or “2”

25, 28, 29, 33, 34, 36 responses

Different behavior—infancy: 19, 23, 24, 26, No. of “1” or “2”

30, 31, 52 responses

Different somatic problems—infancy: 12, Lo, No. of “1”or “2”

17, 18, 35, 37, 38 responses

Different treatment—preschool: 41, 42, 46, No. of “1” or “2”

47, 50, 53, 54, 57, 59, 60, 72, 75, 76, 78, responses

79, 80

Different behavior—preschool: 48, 49,51,52, No. of ‘‘1”’ or “2”

58, 62, 63, 64, 65, 67, 68, 69, 70, 71, 74, responses

75,77

Different treatment—childhood: 81, 83, 91, No. of “1” or “2”

92,93, 98, 99, 103, 106, 109, 115, 116 responses

Different behavior—childhood: 82, 86, 88,89, No.of “1” or DQ”

90,94, 95,97, 101, 104, 105, 107, 108, 111 responses

Different treatment—adolescence: 118, 127, No. of 1” or “2”

128, 130, 132, 133, 135, 146, 147, 148, 149, responses

150, 151, 152, 153, 155, 157, 158

Different behavior—adolescence: 117,125,129, No. of “1”or 62”

131, 134, 136, 137, 138,139, 140, 141, 142, responses

156, 160

Total different treatment: 290 + 293 + 295 + 297

Total different behavior: 291 + 294 + 296 + 298

Different current traits: 272-282 No. of ‘{1”’ or “2”

responses

Different current interests: 249-257 No. of “1”or 2”

responses

Different current behavior: 258-263 No. of ‘1’ or “2”

responses

Different earlier treatment: 238, 239, 246, No. of ‘'1”’ or 2”

247, 264, 265 responses

Did it first: 234, 236, 237, 248, 267-271 No. of “1”or “2”

responses

Total current difference: sum of 301-303

Childhood discipline: sum of 194-204

Adolescent discipline: sum of 205-215

Impact of home environment: (224 + 227) -

(222 + 223 + 225+ 226+ 229 + 230) +a

constant of 34

Total home impact: sum of 307-309



102 NUMBER VARIABLE
SCORINGAppendix A

$11 Disturbances: 177-179, 182-186 No. of “1”

responses
312 Different treatment of twins: sum of 283-288
$13 Combineddifferent treatment: 299 + 304+ 312
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NATIONAL MERIT SCHOLARSHIP CORPORATION

1580 Sherman Avenue, Evanston, Illinois GReenleaf 5-2552

May, 1962

Dear Student:

We are writing to you because you indicated that you were

a twin when you took the National Merit Scholarship Quali-

fying Test last year. We are also writing to your twin

brother or sister.

Our research department is doing a series of studies of

factors influencing student development. You and your twin,

by virtue of being twins, are ina unique position to

contribute to these important studies.

We hope that you will help us by answering the questions

in this brief questionnaire and returning it in the

enclosed stamped envelope.

Your twin will receive a questionnaire just like this one.

You should each answer the questions separately giving your

own opinion. After completing the questions you may compare

answers if you like but don't change any of your responses

because of what your twin has said.

Thank you very much for your help.

Cordially,

(J Sonn M. Stalnaker

President



Please check your name and
address on the envelope. If

e

e
ethere are any errors print your

correct name and address here,
eee

As you know, there are two kinds of twins: identical or one egg twins, which havethe same heredity, and fraternal or two egg twins, which have different heredity.Most of the following questions are intendea to help determine which kind you are.

1. What is your hair color? Is your hair differentincolor, texture, or pattern of growth from that of your twin? In what way?

“ Is your eye color dif-ferent from that of your twin? In what way?

eee
eee

3. How tall are you? How much taller (or shorter) are you thanyour twin?

Se

ee
4, How much do you weigh? How much heavier (or lighter) areyou than your twin?

ree

eee
De If you know your blood type and Rh factor indicate them here

6. As @ young child did your parents ever mistake you for your twin? (Check one. )

Yes, frequently.
Occasionally.
Rarely or never.

   

{. Have your parents mistaken you for your twin recently? (Check one. )

Yes, frequently.
Occasionally.

Rarely or never.

   



10.

ii.

le.

13.

Have your teachers ever mistaken you for your twin? (Check one. )

Yes, frequently.

Occasionally.

Rarely or never.

  

 

Have close friends ever mistaken you for your twin? (Check one.)

 

Yes, frequently.

Occasionally.

Rarely or never.

  

 

Have casual friends ever mistaken you for your twin? (Check one. )

Yes, frequently.

Occasionally.

Rarely or never.

 

 

 

Do you know whether you are a fraternal or identical twin? (Check one. )

T know for sure that I am an identical twin.

T think I am an identical twin.

T know for sure that I am a fraternal twin.

T think I am a fraternal twin.

T don't know whether I am an identical or a fraternal twin.

 

    

Tf you know whether you are fraternal or identical, how do you know?

(Indicate how and by whom it was determined?)

ereseranannAPPPAteePSAeRPEELE

CO
S

TTSSSCESCOCCI

Have you had any major illnesses or accidents that your twin did not have’

If yes, indicate the nature of the illness or accident and your age when

it occurred.

 



14,

L5.

16.

Have you been separated from your twin for more than a month at a time?
If yes, indicate where each of you was living, what you were doing, and your
age at the time.

 

eee

eee

eee

A

Your responses to the above questions will be helpful in determining the fac-
tors which influence students' scores on the National Merit Examination, and
we greatly appreciate your cooperation. We now have another favor to ask you.
We are conducting a large study of twins in which we would like for you and
your twin to participate. If you agree we will send you a questionnaire which
will take from two to three hours to complete. We think you will find this
questionnaire interesting and when some results are available we will send
you a newsletter describing the findings. Your help in this research will
make a valuable contribution to knowledge about the factors which determine
human behavior.

Will you participate in the larger study? (Check one. )

Yes, Please send the questionnaire.

 

No, I do not want to participate.

 

Thank you for completing this questionnaire. Please remember to mail it
promptly.



cpa NATIONAL MERIT SCHOLARSHIP CORPORATION

a 1580 Sherman Avenue, Evanston, Illinois GReenleaf 5-2552

TWIN QUESTIONNAIRE

June 1963

INSTRUCTIONS: The analyses for a part of this research will be

performed by an electronic computer. For this

reason, it will facilitate the interpretation of

your responses if you follow certain standard

procedures in indicating your answers.

A. Most of the questions can be answered by drawing a circle around one or more numbers or letters.

Thus:

Are you a twin? (Circle one. ) Have you done any of the following things? 4

(Circle one response for each item.) Da,
Sw Y

Yes, Tama twin... 2 ssw we ee ew ees Saree e

No, but I have other brothers and sisters. 2 gx& on

No, I am an only child ...... 3 ao” Px
ess

Attended class...

Made good grades.

Answered questionnaires like  ®

Wished you had more money... ()

NOTE: After each question there are instructions in parentheses

indicating how many numbers are to be circled. Please

follow these instructions closely.

If you make an error or decide to change your response, mark out the incorrect response like

this: T F e

I am over 21 years of age .... . x

B. Some of the items contain boxes in which you are to write in numbers. Place a single digit in

each box. Do not put in fractions, but round to the nearest whole number. If the number you

are to write in is not large enough to use all the boxes, fill in the preceding zeros.

FOR EXAMPLE: The number "seven" would be indicated O10\7

C. A few items have space to write in a response. Please write as clearly as possible.

D. Answer all of the items by yourself without consulting anyone. Do not change any of your

answers because of what your twin or anyone else has said. We want your own opinion.

Try to make your response as accurate as possible, but do not spend too much time on any one

item.

Thank you,

Sobel C. Ilockela
Robert C. Nichols

otudy Director



Are your name and address correct?
(Please correct any errors. )
BE SURE YOU HAVE YOUR OWN QUESTION-
NAIRE AND NOT YOUR TWIN'S.

If the above address is not the best Name
place to reach you one year from now
please indicate a better address here: Address
PLEASE PRINT.

City and Stateeee

Please indicate here the name and
address of someone, living ata
different address from the one above, Name
who will know where you are or could
forward a letter to you if you were Address
not at the above address.
PLEASE PRINT. City and State

ees

Tee
With your permission, we would like to get some impressions of you and your twin from your teachersand fellow students. If you agree, we will write to two of your teachers and two of your fellowstudents asking them to complete a brief questionnaire giving their impressions of you and yourtwin. Their questionnaire will state that you are participating in a research project concernedwith the characteristics of twins. Their replies, like all of our data will be completely confiden-tial and will be used in group comparisons for research purposes only. You and your twin may listthe same teachers and friends if you wish, or you may list different ones.

List two friends of your own age and sex who are familiar with both your and your twin's behaviorand experiences over the last year or so: PLEASE PRINT.

 

Name
Nameeee eee

Address
Addresseee eee

City and State City and Stateeee eee

 

NOTE: If there are no teachers who know both you and
your twin well, check here and leave blank.

Name
Nameeee Sanne

Address
Addresseee eee

City and State City and Stateeee eee

eee

Please note the time - At the end of the questionnaire, we will ask how long ittook you to complete It.





(20-27)

  

How accurate is your report of high school rank? (Circle one. )
O/b It is correct as reported to me by the school. .........2..8.4.4. eo 2 ew 1 (28)It is an estimate calculated from grade average, percentile rank or some

other measure of performance .......... ee we ew oe 6 ew ew ew eeIt is a guess based on my general impression. a
I have no idea of my high school rank and have left the item blank. .......4

 

Is your rank in class as reported above a fair indication of your ability? (Circle one. )

O17 It grossly under-represents my ability. ........6/]
It slightly under-represents my ability. ........6Z. (29)
It is a fair representation of my ability. ....... 3
It slightly over-represents my ability ......... 4f
It grossly over-represents my ability. ......... 4

 

town during high school days? (Circle one.)

Farm or open country... . 1... ee eee ew ee ww we [ (30) |
Suburb in a metropolitan area of--

more than 2 million population. .... 4}
900,000 to 2 million. ......... 2
100,000 to 499,999... ........65
less than 100,000. ..........64

Central city in a metropolitan area or city of--
more than 2 million population. ...
900,000 to 2 million. ......2.. Z100,000 to 499,999. . ... 2... a. a 3

3
A

50,000 to 99,999. .........6,
10,000 to 49,999... ......804.4
less than 10,000. ......4.4.0e.4..eee

ii. How much do you smoke? (Circle all that apply.)
; I have never smoked... . 2. ee ee ew wee ew wee j (31)©LO used to smoke but stopped. ........4e.4.. oe

smoke only occasionally or under special circumstances
2
a

smoke from 1 to 19 cigarettes a day. 2. 2. 1. 2. ee we 3
smoke from 20 to 39 cigarettes a day... 2... ee.
smoke 40 or more cigarettes a day. .....

smoke from 1 to 3 cigars a day..........
smoke from 4 to 6 cigars a day ........4..
smoke or more cigars a day .......s.... eae

i
smoke from 1 to 3 pipefuls of tobacco a day. ..... 5
smoke from 4 to 6 pipefuls of tobacco a day. ..... é
smoke or more pipefuls of tobacco a day. 2. 1. 2 «6 « HfH

H
H

H
H
H

H
H
H

H
H

te. If you smoke do you inhale the smoke into your lungs? (Circle one. )

O I don't smoke. ..........460-. |
a] I rarely or never inhale ....... a

t sometimes inhale .......... BPR
I usually inhale .........



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

the following activities? Indicate time when you were attending school--do not include

vacation time. Pill in the boxes with two digits indicating the average number of hours

spent in each activity during a typical seven-day period. Indicate time to the nearest
 

hour. Do not write in fractional hours. (33-68)

FOR EXAMPLE:

Tf you spend about 8 hours a night sleeping, you sleep

7 x 8 hours a week, which you would indicate: .......-. +

No. of Hrs. No. of Hrs.

 

||| O34Studying for school assignments... Deydreaming. ». +e. e eee

: Personal care (bathing,
Attending class . . . 2. 2. 2 « « «© « - [|[| fixing hair, putting on |||

ri make-up, etc.) ...-

Reading for pleasure. . . . . .« « « « Attending club or organiza-

tional activities (meetings

oO i ; : pledge-duties, etc. ) oe ee
Talking informally with others... .

035.
Participating in musical,

Watching TV e e e ° e e e e e. e e e e

|

[| dramatic or artistic

activities . 2. 6. « »« « « «= «

i ' Working on other projects
Attending movies and plays. ..... |[| or hobbies not directly

related to course work

|[|| or a job. 2. + «© «© © © © © 2

Sleeping. . 2... 2 ee ee ee eee |[| Fooling around, wasting time |||

O20ne for a salary, hourly wage Playing games (cards,

Poot ” yous ||| chess, etc.) .. 2... ees
Or COMMISSLON « «© © © © © © © «2

Working on your own private O87:cipating in sports

. . and practice sessions. .. -

Watching sports events.

business enterprise ..

 

14. What is your racial background? (circle one.)
White. 2. ee ee ee ee ee ee ee ee ew ee A BE (69)

O40 Negro. 2 2 we ew ee te te ew ee te we ee ee CFR

Oriental... we ee ee ee we we eh eh el eh PS

Other (Circle and. specify. ) A

In which religion were you reared? (Circle one.)

OA l Protestant (Circle and specify.) 1 (70)
Roman Catholic . . 2... 6 6 «6 2 ee ee ew we we ew we 2 2

Jewish. . . oe ew ee et wt le lhl te 8

Other (Circle ana specify. ) y
None . 2. 1. 1 we ew ww wt wt lt lt lt lt lt tlt lel te CD

What is your present religious preference? (Circle one. )

C42. Protestant (Circle and specify.) f (72)
Roman Catholic . . 1. 6 2 1 ee ee ee we we ww 2
Jewish.... we ee eee el DC BZ
Other (Circle and. specify..)
None . 2. 2. © © © © © © © © © we we ew ee ew





(7-63)

‘Tlhaiea with another person .

Took dancing lessons.

Og
se

«4e Co” %

~475 6

Took No-Doz or other stay-awake pills 4

lOO
Repaired or worked on a car .

Changed clothes during the day

(exclude gym or athletics)...

Baby sat.

Performed pledge duties

Took a sleeping pill.

Sang in a church choir. . .

Sang in a school choir.

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

Took golf lessons

Bought a popular or jazz record .

110
Took horseback riding lessons .

Cooked a complete meal.

Cleaned and dusted your room.

Daydreamed in class .

Worked backstage on a play.

Did voluntary work for a hospital or

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

Arranged a date for a friend.

Attended athletic events.

Worked on a number painting .

Meade bets on a game or other event

(not cards or dice). .

12O
Played charades

Attended a burlesque show

Went to a party with a date

Went to an overnight or week-end

party .

~4

Fr
Ff

F
F

fF
F-

Fr
Ff

Ff
fF

Ff
F

FF
F-

Fr
Ff

Ff
-

F
Ff

fF
-

5 6

5 6

5 6

5 6

5 6

5 6

5 6

5 6

5 6

5 6

5 6

5 6

5 6

5 6

5 6

5 6

5 6

5 6

5 6

5 6

5 6

5 6

5 6

5 6

5 6

x

2B

Went square dancing.

Cared for a potted plant .

Argued with a teacher in class

Bought a paper-back book .

Bought a classical or semi-classical

record .

Chewed gum .

130
Bit your fingernails

Rode in a sports car .

Went sightseeing .

Practiced on a musical instrument.

Took a nap or rest during the day.

Talked in a language other than English.

Conducted a choir, band or orchestra .

Took voice lessons

Crocheted.

Picked-up a hitch-hiker.

Igo
utored someone for money.

Tutored someone for free

Wrote articles for a school paper, year-

pook or similar publication.

Went to a night club with a floor show .

Took photographs .

Built or flew a model airplane

Took Metrecal or similar dietary formula .

Participated in a student demonstration

(strike, water-fight, etc.)...

Attended an orchestra concert.

Attended a formal dance.

150
Wa magazines at a newsstand without

buying any .

Worked for a club or organization.

-—-

oes
Se
Ls

~ 45 6

~4F 5 6

~ 45 6

~4 5 6

~4 5 6

~4 5 6

~4 5 6

~4 5 6

-4 5 6

-4 5 6

~4 5 6

~4 5 6

~4 5 6

~4 5 6

-4 5 6

~4 5 6

~4 5 6

~4 5 6

-4 5 6

~4 5 6

~4 5 6

4 5 6

~4 5 6

~4 5 6

~4 5 6

~4 5 6

~4 5 6

x



3B

 

4S SN
OY" Po

Or oe
“7 So?(7-22) ee SY

RY OLSIS2 I~ a3 i .
Played football (touch or tackle) . . Tpe79 Took vitamins.

O
Bowled. 2. 2... ew ee eee ee. TPB OO / articipated in a drag race.

Went to the movies. 778 9 Attended a professional prize fight or
wrestling match.

Developed pictures (darkroom work). . 7/8 9
Flew in an airplane.

Attended a professional stage play.

.

7] 8 9
- Attended a fashion show.

S.licited advertising for a school
paper, yearbook or similar publi- Visited a museum .
cation. 2... ee eee wT BY

Played baseball or softball.
Nent swimming... .........7 8 9

Went on a camping trip .
Participated in field events (shot
put, javelin, high jump, etc. ). -7 8 9 Voted in a student election.

[
40. 2 foreign movie -7 8 9 Went hunting

Rede a bicycle. 7 8 9 Discussed religion with friends.

[9O
Attended a horse race .7 8 9 Took a laxative.

Played tennis .7 8 9 Talked for over thirty minutes at a time
on the telephone 7 8 9

Tcok tranquilizing pills. .7 8 9
Called a teacher by his first name 7 8 9Q

Attended a student stage play . .7 8 9g
Participated in a wedding (usher, brides-

Drove a ear .7 8 9 maid, etc.). 7 8 Q

Went boating. .7 8 9 Bought stamps for a stamp collection . 7 8 9g

Washed dishes .7 8 9g Cut class. 7 8 9

Worked crossword puzzles. .-7 8 9 Twirled a baton. 7 8 Q

(TO | |Ate lunch or dinner alone .7 8 9 Wrote letters to friends your own age. 7 8 9

Watched TV. .7 8 9 Went window shopping 7 8 9

Put up decorations for a party. .7 8 9 Drank in a bar 7 8 Q

ROO
Attended a ballet performance -7 8 9 Took aspirin . 7 8 9

Overslept and missed a class or Painted a picture (oil, watercolor, pastel,
appointment 7 8 9Q ete.). .eewT BOY

Visited a person in a hospital. ...7 8 9 Played cards (bridge, pinochle, etc.). ..7 8 9

Ootained a book or journal from the Told jokes... ...........2.2.7 8 =9
library... 2. ee ee eee ew. TB OY .

Listened to records in a store without
Resa The Bible... .........7 8 Q buying... eee eee ee ee ee FT BOY

aOs .
Danced the twist. ..........7 8 9 Played in a dance or jazz band ......7 8 9

x x
-8-





4 wey,
oY 0" GY
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Se o
(7-70) gh 3

25 1°23 286
a .@ quarrel with your mother. Kissed your mother .

 
Had a quarrel with your father. ...4]5 6 Kissed your father .........4.64

Had a quarrel with your brother or Wore formal clothing (evening gown,
sister. ~475 6 tuxedo, dinner jacket, etc.) ..

Had a quarrel with a male friend. ~415 6 Told a "dirty joke" to male friends.

ad a quarrel with a female friend. . 4]5 6 ate, a "dirty joke" to female friends.

icitea a friend's home overnight ..4"°5 6 Hit or slapped a boy of your own age

Visited a relative's home overnight .4 5 6 Hit or slapped a girl of your own age.

Had a friend visit your home over- Was hit or slapped by a boy of your own
night... . 2... 2. eee ww. 4 5|

Started a conversation with - Was hit or slapped by a girl of your own
strangers ..............4%h 5 6 Zen ee eee eee DS OG

Went to the movies alone. ....°..4 5 6 Lent clothing to a friend... .......4 5 6

Tried on clothes in a store without Played Monopoly, Scrabble, or similar
buying anything ...........4 5 6 games... we eee eee ee D5 OE

Pushed a stalled car (other than Drew pictures or doodles in a notebook
your own). .............4 5 6 during class ..............,..4 5 6

Listened to classical or semi- Participated in a science contest or
classical music ...........4 5 6 talent search. . 1... 2. ee ee ee eee hk 5 6

Smoked a cigarette or cigar before Played sick to avoid taking an examination
breakfast ~4 5 6 or other unpleasant duty . 4 5 6

Played a pinball machine. ~4 5 6 389.4 in a concert orchestra. 4 5 6

A EE skin diving. ~4 5 6 Lifted weights 4 5 6

Attended an art exhibition. ~4 5 6 Played table tennis or ping-pong .....4 5 6

Played polo (indoor or outdoor) ...4 5 6 Worked on Hi-Fi or radio equipment 45 6

Went skeet or trapshooting. ~4 5 6 Dined by candle light. 4h 5 6

Hitch-hiked . ~4 5 6 Participated in a debate or speech contest 4 5 6

Acted in a play . ~4 5 6 Played soccer. 4h 5 6

Tried to hypnotize someone. .....4 5 6 Played in a marching band. 4 5 6

Taught Sunday school. . ~4 5 6 Lost your temper 4 5 6

Attended Sunday school. ~4 5 6 Went fishing 4 5 6

Attended church ~4 5 6 F104 questions in class 4 § 6

A¥O, . ~4 5 6 Led a cheering section. .........4 5 6

Played basketball ~4 5 6 Became intoxicated . 4 5 6

Mended clothing . ~4 5 6 Played solitaire 4 5 6

Discussed sports with friends ~4 5 6 Collected insect specimens ho5 6
Blushed . ~4 5 6 Ate candy. ho 5 6

Had a blind date. ~4 5 6 S16. beer ~4 5 6

x x
-10-





16, People have many different goals in life, some of the more common of which are listed below.
Indicate the importance which you place on the following kinds of accomplishments, aspirations,

 

 

and goals. (Circle one in each row. )

Very

Essential Important
CD (1-6) (something to achieve Somewhat Of little
_-_ I must (but not Important or no

achieve) essential) toachieve importance

367 |
Becoming happy and content. 1 2 3 4 (7-41)
Being well-off financially. L 2 3 4
Inventing or NEVELOPIRE a useful product or

device. ... , . rn 1 2 3 iF
Helping others who are in1 difficulty. re L 2 3 4
Becoming accomplished in one of the performing

arts (acting, dancing, etc.)......... 1 2 3 4

37 Qeloping a meaningful philosophy of life. .. 1 2 3 4
Becoming an authority on a special subject in

my field. ...... 2. ee ee ee eee 1 2 3 4
Doing something which will make my parents

proud of me...... woe ee ew ee ee 1 2 3 4
Becoming an outstanding athlete toe ee ee ee L 2 3 4
Making sacrifices for the sake of the

happiness of others ........ 2.8 88s 1 2 3 4

BS holoming a community leader .......... l 2 3 4
Becoming influential in public affairs. L 2 3 4
Becoming a mature and well-adjusted person. 1 2 3 4

Following a formal religious code 1 2 3 4
Having the time and means to relax and enjoy

life. 1 2 3 4

Done a theoretical contribution to science. . L 2 3 4

Making a technical contribution to science. .. 1 2 3 4
Writing good fiction (poems, novels, short

stories, etc.). 1 2 3 4
Being well read . 1 e 3 4
Obtaining awards or recognition . 1 2 3 4

3 i ] . . . . eeNever being obligated to people 1 2 3 4

Keeping in good physical condition. L 2 3 4
Producing good artistic work (painting,

sculpture, decorating, etc.). rr 1 2 3 4
Becoming an accomplished musician (performer

or composer). 1 2 3 \

Becoming an expert in finance and commerce. 1 2 3 4
a
e

STR. up to date with political affairs...

Being well-liked: se ee ee ee

Being a good husband or wife.

Being a good parent

Finding a real purpose in life.

3 iv 1 i e © «© © © «© «6

M
e
R
P
E

mM
tr
w
w

Pw

W
W
W
W
W

F
r
e

Being active in religious affairs L 2 3 }

Having executive responsibility for the work

of others 1 2 3 y

Avoiding hard work. . te L 2 3 4
Engaging in exciting and stimulating activities 1 2 3 4

Being successful in a business of my own. L 2 3 4

O/ a x (42)

-]2-





<0. Wnat is your current marital or dating status? (Circle one. )

  

4Oos Married (children or expecting) 1 (46)
Married (no children) 2
Engaged . . 3
Pinned or going steady. 4
Usually date the same person. 5
Usually date different persons. 6
Do not date at all. 7

el. What is the frequency of your dates? Indicate the average number of dates of each type
that you have per month. Round to the nearest whole number. If less than one every two
months, write in"00." (If married, indicate the number of times you and your spouse gO
out together to these events. )

(47-52)Casual coke, 406 Informal dates
coffee or to movies,
study dates dent gatherings,
(No. per month ) etc.

stu-

(No. per month)

HOT Formal dates YO Ss
to dances and

big parties

(No. per month)

 

ce. Have you done any of the following things during the past year (since this time last year)?
If you have done a thing one or moretimes during the year, circle the number under "Yes;"

(Circle one for each item. )if not, circle the number under "No.

1G (1-6)

Ag
Gained more than ten pounds in weight .
Lost more than ten pounds in weight...
Flunked a course.
Took @ course over and above requirements
Went on a diet.

Became pinned or engaged.
Broke-up with a girlfriend.
Broke-up with a boyfriend .
Donated money to a charity. ...
Worked for the election of a political

party or candidate . . .
Contributed money to a political party

or candidate

Proposed marriage to someone.
Received a marriage proposal. ....
Got a ticket for a traffic violation.
Was arrested or got a ticket for something

other than a traffic violation .
Went on the wagon (swore off drinking).
Signed a petition .
Customized an automobile. .
Read one or more non-fiction books that

were not required reading.
Painted a room or house .
Got a tatoo.......
Had a check bounce. o 6 ew we ew .
Set-up a schedule with specific times for

various activities .
Went to a carnival, amusement park or

circus. . .
Had psychotherapy . oe
Made your own Christmas cards .
Grew a beard. .... :
Bleached or dyed your hair.

43le

P
P
P
R
R

FP
B
P
R
P
R
P

P
R
B
P

P
R
E

BE
B
P

P
E
p
p

YL
r
h
e
H
B

(7

NO 437 YES
2 Wore a wig. . . «2... . 2. 2. eee eee OL
2 Had a change in yourglasses
2 prescription .

2 Dropped a course. ..... 2. ew a
2 Changed your long-term career plans .
2 Fell in love...
2 Fell out of love.
2 Visited a foreign country .
2 Was in an auto accident, but was not

P
R
E
P
P
E

driving. 2 8

Had an auto accident while driving.
Read one or more novels that were not

required ...... oe ee
Went on a vacation trip with friends

your own age .
Was fired from a job.

Donated blood . . oe ee
Repeated a course because of low grades
Wrote a paper or report of ten or more

pages. ... oe ee 2 8
Wrote a paper or report of thirty or

more pages... .
Visited the dentist .

Read the biography of a famous person .
Went to the basement or got under a table

or bed to escape possible damage from
a storm... .

Changed your hair style .
Seriously considered changing your

first name .... ee ew ee eh eh eC
Seriously considered changing your

last name.

Contemplated suicide. .....

Had a deep spiritual experience .

“60
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CR (1-6)

24. Below are the same traits on which you rated yourself before. This time indicate
how you would like to be on each trait. Remember, this time it does not matter
how you are, just indicate how you would like to be. (Circle one in each row.)

    

S
re

OY" oe _XSY
“s SESS8

AO EP OY LS GY RP 4°
SOS Religious 1 2 3 4 5 6 7 Non-religious (7-53)

Good-looking 1 2 3 4 5 6 7 Unattractive
Happy 1 2 3 4% 5 6 7 Unhappy

Satisfied with self 1 2 3 4 5 6 7 Dissatisfied with self
Considerate 1 2 3 4 5 6 7. Inconsiderate

Well-adjusted 1 2 3 4 5 6 7 Maladjusted
Dependable 1 2 3 4 5 6 YT Undependable
Ambitious 1 2 3 4 5 6 7 Unambitious
Optimistic 1 2 3 4% 5 6 7 Pessimistic

High-strung 1 2 3 4 5 6 7 Galm
5/% Responsible 1 2 3 4 5 6 7 Irresponsible

Lazy 1 2 3 4 5 6 7 Energetic
Stubborn 1 2 3 4 5 6 7 Give in easily

Extravert 1 2 3 4 5 6 T= Introvert
Critical of others 1 2 3 4 5 6 YT Uncritical of others

Talkative 1 2 3 4 5 6 7] Quiet
Like responsibility 1 2 3 4 5 6 7 Try to avoid responsibility

Messy 1 2 3 4 5 6 7 Neat
Easily angered 1 2 3 4 5 6 7 Good-natured

Worried 1 2 3 4 5 6 7 Carefree
52¢ Have many friends 1 2 3 4 5 6 7 Have few friends

Conforming 1 2 3 4 5 6 7 Non-conforming
Timid 1 2 3 4 5 6 7 Bold

Politically liberal 1 2 3 4 5 6 7 Politically conservative
Careless 1 2 3 4 5 6 7 Careful

Self-confident 1 2 3 4 5 6 7 Lacking in self-confidence
Patient 1 2 3 4 5 6 TF Impatient

Successful 1 2 3 4 5 6 7 Unsuccessful
Persistent 1 2 3 4 5 6 7 Give up easily
Friendly 1 2 3 4 5 6 7 Unfriendly

537 Original 1 2 3 4 5 6 7 Unoriginal
Strong 1 2 3 4 5 6 7 Weak

Popular 1 2 3 4 5 6 YT Unpopular
Kind 1 2 3 4 5 6 7 Cruel

Hard worker 1 2 3 4 5 6 7 Take it easy

Prefer to work alone 1 2 3 4 5 6 7 Prefer to work with others
Leader 1 2 3 4 5 6 7 Follower

Good sense of humor 1 2 3 4 5 6 7 Poor sense of humor
547 Often tired 1 2 3 4 5 6 7 Rarely tired |
Great difficulty getting Little difficulty getting

up in the morning 1 2 3 4 5 6 7 up in the morning
Masculine 1 2 3 4 5 6 7 Feminine
Confident 1 2 3 4 5 6 7 Unsure
Practical 1 2 3 4 5 6 7 Impractical

Shy 1 2 3 4 5 6 7 Outgoing
Sophisticated 1 2 3 4 5 6 7 Unsophisticated

SS4Y Work best at night 1 2 3 4 5 6 7 Work best in the morning

x (54)

















4O. Do you and your twin dress alike? (Circle one.)

We always dress alike.

LOSS We usually dress alike .

We sometimes dress alike .

We rarely or never dress alike .

  

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

JO ZG All my friends are also my twin's friends. 1 (49)
Most of my friends are also my twin's friends. 2

Some of my friends are also my twin's friends. . . . . «2 «+ + eee 3

Few or none of my friends are also my twin's friends . 4

42, Which twin was born first? (Circle one.) livin \ Twin 2
 

TWAS. 6 6 6 ee ee ew ew es

JO€ 7 weriowe. (1111 IIII pg }
T don't know .

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

  

OQ One day or less. ....... JL (51)
58 Two or three days. ...... 2

Four to six days . 3

One or two weeks . 4
Two weeks to one month . 5

More than one month. 6

4h, How often are you and your twin together? (Circle one.)

JOSF Almost always (more than 90% of the time)... 1 (52)
Usually (75% to 90% of the time)... 2
Often (50% to 75% of the time). .... 3
Sometimes (25% to 50% of the time)... 4
Rarely (less than 25% of the time)... 5

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

SOFO I would definitely choose to be a twin. ....... 1 (53)
I would probably choose to be a twin. 2
I wouldn't care one way or the other. ee we ee
I would probably choose not to be a twin. ...... 4
I would definitely choose not to be a twin. 5

 

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

 

JOS/ We share almost all our possessions . o 8 eo et ew we lt lw lt ll L (54)
We share many things but each have some individual possessions. 2
We generally have our own possessions, but share some things. ... 3
We have our own possessions and share very little . 4

(55-57)
How long did it take you to answer the questions in this booklet? || ours, |[J minutes

(OFR changed fo WISAUTES



cp NATIONAL MERIT SCHOLARSHIP CORPORATION
a 1580 Sherman Avenue, Evanston, Illinois GReenleaf 5-2552

PARENT QUESTIONNAIRE

Dear Parent:

twins who are serving as research subjects. It is particularly important to know about any dif-ferences in the life experiences of the twins - We will greatly appreciate your help in completingthe items in this booklet.
:

It will take from thirty minutes to-’an hour of your time.

Thank you for your cooperation.

Sincerely,

@John MZ Stalnaker
President

 

INSTRUCTIONS: The analyses for a part of this research will be performed by an
electronic computer. For this reason, it will facilitate the
interpretation of your responses if you follow certain standard
procedures in indicating your answers.

A. Most of the questions can be answered by drawing a circle around one or more numbers or
letters. Thus:

Which of the following are true of you? (Circle one for each item. )

True False
I am a parent of twins .... @ 2
I have no children ...... dd] ©

If you make an error or decide to change your response, mark out the incorrect response
like this:

True alse
I am over 21 years of age... ©

B. IMPORTANT: Many of the items require that you indicate what was true for one particular child.
In these items the children are referred.to as "Twin one" and "Twin two". The children which
you should consider as "Twin one" and "Twin two" are as follows:

Twin one is: Twin two is:

 

It is very important that you have the right child in mind in responding to the items. If
in doubt refer back here to check. If it will help you to write in the names of the twins
for those items which refer to "Twin one” and "Twin two" please feel free to do so.



DateTA

os (1-6)
Your Namea

1. What is your relationship to the twins for whom you are completing this question-

       

ire? Circle one.
nase (Cire ) Mother. L (7)

2
oO Father. . . .

oO 4 Stepmother. . 3

Stepfather. Lo J4

Guardian (Circle and explain.) 5

Other (Circle and specify.) 6

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

If you knew the twins only casually Very well... eee ees [ (8)

OOS. or not at all, do not complete the Fairly well. . . ....- ss Q

questionnaire. If there is no one Casually .. 2. . 6 «© 2 we ee

available who knew them well, check rot at all

here and return the questionnaire

blank.

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

True mother deceased . a (9)

C006 True father deceased . a

If the twins are not living Parents together . soe ee i

with the true parents, answer Parents separated, but not divorced. . . 2

the following five questions Parents divorced . soe ee 2

in regard to those now acting Mother remarried . 2

as the parents. Father remarried . 2

>a What is the father's occupation? (if duties are not clear from the job title,

please give details.) (10-11)

x. What is the mother's occupation? (If duties are not clear from the job title,

please give details.) (12-13)

 

6. What are the parents' ages? (Write in age at the last birthday.) If deceased,

write in the age which would have been attained if still living.

OOT7 Mother. .. ||| (14-15)

OOS Father. . . [| (16-17)

7. What is each parent's highest educational attainment? OO"Fd ©O/O
(Circle one in each column. ) Mother Father

8th grade or less. i 1 (18-19)
Part high school . . 2 2

High school graduate 3 3
Part college or junior college h h
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 before taxes.

(Circle one.)
Less than $5,000 per year (20)

$5,000 to $7,499.
Oll $7,500 to $9,999. .

$10,000 to $14,999.

$15,000 to $19,999.
$20,000 to $24,999.
$25,000 and over. . N

A
W
F
W
Y





(32-9)

orWES 9 premature child ( months)

Frequently nad diarrhea .

,OW
Learned to read before starting

the first grade.

Attended Sunday school or church

fairly regularly .

Learned poems, stories or songs
which he would recite for family

and Triends.

Showed signs of sibling rivalry to
tne birth of a brother or sister

(demanding attention, regression,
emotional upset, etc.)

O45 - |arned a child's prayer which he
said before meals or before
going to bed ,

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

p

Attended kindergarten before©

entering first grade

Sometimes wet the bed after the
third birthday .

Had one or more fairly severe fears
(ghosts, the dark, certain
animals, etc.)

O50
was made to clean up the messes he

meade in playing around the, house

Had occasional temper tantrums.

Was finicky about food and was hard
to please at meals

Usually slept in a room by himself.

Usually slept in a bed by himself .

Had frequent skin rashes

OK

Soh,Oe (7-25)
© 0 ¢

o” xs es

rwAO OO 2%

SPQge”
3

1 2 3 4 OFthe diapers until he trained him-
self (no special toilet training

1 2 3 4 procedure was used).

PRE-SCHOOL (Two to Six Years)

1 23 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

12 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3

OFd frequent chest congestion and
wheezing .

Was encouraged to fight back when
attacked by other children. .

Was easy to train (to keep clean,
to respect property, etc.)

Attended nursery school .

O60
Did not have any serious illnesses.

Demonstrated some unusual talent

 
before entering school (e. g., music,
dancing, singing, mathematics, etc.)
(Circle and specify. )

 

5 6 7 8Bar

Was frequently destructive (marred
furniture, marked walls, broke
things, etc.).

Was a very affectionate child .

Demanded a great deal of attention
from adults.

065
Oren followed his mother around,

hanging on her skirts.

Had a pet dog or cat.

Was shy around strangers.

Occasionally had night terrors
(awoke frightened at night).

Liked to show-off in front of guests

O70
sucked his thumb,

Had one or more imaginary companions

Had birthday parties which several
children his own age attended.

_ Oh: taught to speak a language other
than English .

~-5 6 7 8

5 6 7 8

5 6 7 8B

~5 6 7 8B

5 6 7 8

5 6 7 8

5 6 7 8B

5 6 7 8

5 6 7 8

5 6 7 8B

5 6 7 8

5 6 7 8











12. Parents use many different forms of discipline to train their children. Some of the more

eommon ones are listed below. Indicate to what extent each was used in the training of the

twins, both as young children (before six) and as older children (after six). Try to 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 older children or adolescents. )

IGA-204¥ 2OS—-2/5
OLDER CHILDREN

YOUNG CHILDREN AND ADOLESCENTS

 

  

Never Occasion- Frequent- Never Occasion- Frequent-

used ally used ly used used ally used ly used

144,205°
Spanking. . 1 2 3 (43-53)

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

Temporary restriction of activi-

ties (sat on a chair, sent to
room, etc.) 1 2 3

Extra duty (wash dishes, clean.
house, etc.). 1 2 3

Tangible reward for good behavior

(money, candy, etc.). 1 2 3

Verbal scolding (labeling as bad
boy or girl, bawling out, etc.) 1 2 3 4 5 6

2.90 yA |
cagoning (explain reasons why

certain behavior is or is not

desirable). . L 2 3 4 5 6

Rejection, withdrawal of love 1 2 3 h 5 6

Praise for good behavior. 1 2 3 4 5 6

Comparison with friends or

siblings. . 1 2 3 4 5 6

ROY 2/S5~ .
Threat of severe punishment

(death, desertion, incarceration) 1 2 3 4 5 6

13. How strict was the discipline of the twins?
|

Very strict. j

alo Strict... a2 (54)

Firm... 1 ee ee ee ee ee tC PB

Somewhat easy-going or permissive. .

0

Z

Very easy-going or permissive. 5

14. How consistent was the discipline of the twins? Could they always count on the same

response from the parents for a given action or did it vary from time to time?

AIT Always very consistent . . . 6 6 e+ © © © te we we ee { (55)

Usually consistent .. 2... ee ee ee ee ee ee BA

Often inconsistent . .. 6. 6. 6 ee ee ee ee ee tl HZ

Usually inconsistent . 2. 6 ee ee ee ee ee U4

15. To what extent were they threatened with punishment that was not actually cerried out? (56)

2

al] 8
Threats of punishment always followed through. /

Threats of punishment usually followed through.

.

. 2

Threats of punishment sometimes followed through . . 3

Threats of punishment rarely followed through. Af

-9-









Appendix B

Basic Data

Tables

BASIC DATA TABLES

Appendix B consists of two lengthy tables. The first contains data from the

twin questionnaire, and the second contains data from the parent question-

naire. The variables are as identified in Appendix A. For each one, several

basic statistics are given. Binary (yes-no) variables are treated differently from

the rest. For binary variables in the twin questionnaire, the intraclass cor-

relations, numberof pairs, and proportion of respondents saying ‘‘yes’”’ are

given for each of four groups: male identical twins, female identical twins,

male fraternal twins, and female fraternal twins. The Objective Behavior In-

ventory items are treated as binary itemsin this table, with ‘‘frequently”’ and

‘“‘occasionally’’ combinedas ‘‘yes.’’ For the remaining twin-questionnairevari-

ables, the intraclass correlation, number of pairs, and mean are given for each

group, and the combined within-groups standard deviation is given. In general,

if either twin was missing a score on an item, neither twin was used for that

item; the N’s reflect the pairs actually included.

The parent-questionnaire items are somewhat morevaried in form, but

analogousstatistics are reported for each.

The data tape from which these tables was constructed was missing 1! twin

pairs; therefore, the N’s and meanswill not always agree exactly with those

reported elsewhere in the book.

Intraclass correlations based on extremesplits (proportions of a given re-

sponse close to 0.0 or 1.0) are included in the tables but should not be taken

seriously—their values are highly unreliable and often bizarre. For example,

low negative intraclass correlations will result if, say, only three or four indi-

viduals give a particular response and happen notto bepaired up with one

another. Wherethere is no variation on a variable, the intraclass correlation

is undefined; it is reported as zero in thetables.
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INTRACLASS R

FM.IF

057

043
e52
026

050
33

019
e20
0 40

053
e 38

049
042

052

032

013
052
e2

49

RELIGION AND RACE

4¢

4)

42

1.00
«80
073

e932
°89
ef5

1.60
063

042.

90
094
267

TWIN NATA

214
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212

OSJECTIVE BEHAVIOR INVENTORY

43
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40

«66
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°65
055

e4l

e2l

49

047

65

054
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025
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028
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e35

051
eel
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032
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049
049
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e10
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063

044
044
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015
ec?
02?
230
31
043
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oo7
«48
© 45
eet

034
096
0 64
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065
e13
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e177
225

e3l
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42
023

PAYTRS

IF

284
28)
276
287
269
255

e275
286
279
264
271
278
271

269

293
292
29)

292
292
29)

292
292
e392
290
292
290
290
292
292
292
29)
292
292
292
29)
292
292

FM

131
128
129
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123
113
123
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le?
l2e
le?
123
124
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134

134
134

135
135
134

135
134
135
134
135
135
134
135
134
135
135
135
135
134
135
135
134

(CONT.)

FF IM

192 10414
166 2048
16] 4ef5
191 853441
18) 9234
173 lell
182 3-5]
188 6012
184 3032
182 318
180 Gee]
185 Be 80
178 259
180 9e2e5

194 1e0Q]
192 1-70
192 18)

195 53
195 57
195 31
195 35
195 31
193 10
192 94
}93 49
194 15
194 69
195 B89
19] 71
193 B9
195 75
195 65
195 88
195 16
194 95
195 49
195 13

IF

9.95
2.57
3426

53.11
4.54
261

4.15
10.04
4.51
4.22
3.74
7.89
2.12

3.76

1.05
1.54
).71

APPENDTX

MEAN OR PERCENT
FM re

B.69 8476

2204 2047

3.84 304)

53.10 54207

7047 5097
054 0 45

3239 6244
56/8 9056
3.62 4475
3233 3269

3254 3265

B.43 8e16

1.78 1292

8.38 4-12

1.0) 1°03

1-44 152

1.59 165

49 45
36 2)
27 43
44 53
31 31
lo 5
91 Be
50 34
| 18
66 73
90 94
8] 839

90 87
74 79
7] $6
91 32

18 13
96 98
44 15
l2 2

Be i
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TWIN pATA (CONT,)

VARs INTRACLASS R PATRS MEAN OR PERCENT 5)NO, IM IF FM FF IM JF FM FF IM IF FM PF NS
25] ©20 630 213 212 235 292 134 195 7 6 9 8252 07 20 .20 ~,07 214 291 134 193 7 7 lo 6253 »,03 32 ~.05 -~.02 215 292 134 195 3 2 6 2254 024 0629 2.65 4.19 214 292 133 195 18 e7 15 26255 043 0640 225 2.08 215 297 135 194 B6 B6 83 71256 057 652 647 4460 215 290 135 191 72 71 73 74257 033 632 «6615 ©.03 214 292 133 194 95 98 97 972568 027 8651 8614 46300 215 291 134 194 73 61 71 62259 034% 044 42] 28 215 292 135 194 56 63 54 66260 047 062 630 440 213 299 135 194 46 76 52 84261 048 653 642 (44 275 291 135 194 59 57 54 6)262 oOl 660 645 «446 «215 292 135 193 48 74 52 B2263 30 e28 215 “e01 215 292 135 194 88 79 B6 85264 043 636 438) 6.35 214 299 135 192 33 8 28 8265 40 0640 4.23 4.16 215 292 135 192 38 B5 3a B4266 038 637 640 .33 215 290 135 194 74 24 73 30267 o31 041 2.258 412 215 292 135 193 17 78 76 8)268 053 658 84643) (45 «0275 292 135 194 11 9 17 13269 039 641 636 8437) «215 292 135 194 52 21 52 20270 043 0649) 654 9] 0215 292 135 194 7 2 9 l27) ©€6 639 8629

«6

635) «215 291 135 194 33 49 36 49272 °16 -.00 ~.02 39 214 292 135 194 3 0 2 l273 095 639 .34 “e001 214 29) 135 194 8 l 9 ]274 096 630 652 442 215 292 135 194 42 5 44 5275 037 648 4653 (44 215 292 135 194 28 34 33 3727 038 0645 2.10 (23 215 292 185 194 9 8 9 7277 075 669 .34 (59 215 291 135 193 10 22 ll 27C78 080 676 .73 0683 214 291 135 193 46 45 48 50279 298 661 4.65 454 215 292 135 193 9) 93 96 93280 030 8634 218 28 215 292 135 194 44 95 38 97281 047 4.60 2.07 (42 215 292 135 194 86 65 8B 69282 030 0612 2.19 4.01 215 291 135 194 32 91 33 93283 038 0630 2.13 39 214 292 135 196 94 90 94 88284 018 639 .21 (35 214 292 135 194 84 90 B4 92285 025 0642) 13) 24 215 29) 135 193 27 35 27 43286 760 669 4.52 .49 214 289 135 192 72 85 72 83287 047 667 447 655 214 288 134 189 22 76 17 72288 051 666 2631 45] «245 289 135 194 70 81 71 By289 035 656 4.34 .37 215 288 135 194 83 23 85 28296 0398 0655 .33 (42 275 289 135 194 35 52 37 6629] 022 634 86427) 634 214 289 135 194 53 29 51 35C92 606 623) 014) 19 215 289 135 194 7 16 7 14293 022 6250 wD «6100 278 29) 135 194 47 13 47 14294 024 627 487) 6015 215 290 135 194 23 15 22 14295 ©9004) 8440) 49 C15 289 135 194 40 55 38 56296 233° 2639) 442) «6134 215 291 135 194 72 78 74 82297 028 6260 629 @608 215 299 135 193 8] 91 80 92
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VARe

NO.

1333

1339
1346
1341
134e
1343
1344
1345
1346
1347
1345

1349
1359
1351
135¢e
1353
135%
1355
1356
1357
1358
1359
1369
1361
136¢
1363
136%
1365
1366
1367
1368
1369
1370
1371
137e
1373
1374
1375
1376
1377
1378
1379
1380
1381
138¢e
1383
1384

INTRACLASS
IF FM

el2 .29

024 135
023 ol
el2 el5
026 21?
°35 210
e2l1 eel

e3l =e(5

31 el?
e2T e238
032 415
el2 0%
0°33 e283
e006 e22

e23 7.07

ell -.)l

e2l1 .29
e22 019

-20 eQl

tan 323
el? ell

e23 *el1l

038 ,03
035 217
e25 7.92

043 449
e360 212
el5 2.12
014 =.00

027 018
030 =o ll
037 433

e32 225
e26 1?
e32 220

“201 eel

020 222
040 27

ele “de

e2l 005

034 ,20
043 023

=e 1 ell

eee 7210

~293 012

037 013
026 «010

TWIN DATA

PATRS
IF

286A

283
2R6
288
286
288
288
285
286
267
288
288
287
2R8
288
288

288
288

28A
2RR
288
287
288
788
288
288
288
2A7
288
288
288
286
288
288
288
288
286
2&8
288
288
288
288

288
287
288
288
287

FM

124

124
124
l23
124
124
124
12)
124
124
123
124
124

(CONT,.)

FF

193

191
193
193
193

}93
193
193
193
193
193

193
193

193
192
193
193
193

193
193

193
192

192
193
191
193

193
193
192

192

193
193
192
193

193
193

193
193
193

193
193

193
193
193
193

193

5
71
93
26
63

APPEND TX

MEAN OR PERCENT
IF

64

39
53

6
29
35
43

54
25
46
53

e7
42

92
84
B

74
59

85
57

28
17
66
$0
24

21
35
28
4

45
52
68
78
60
93
9

66

50
40
eT
58
59

)
8
97
11
65

FM

He 3D
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TWIN DaTa (CONT.)

VAR. INTRACLASS R PAIRS MEAN OR PERCENT sp

NO« IM IF —M FF IM IF FM FF IM 1F FM FF wG

EYSENCK CPI SCALES

19.47 22645 20042 23,83 9.11
1609 658 048 426 e023 197 284 122 190

6.83
257 062 620 028 197 284 122 190 23.04 22019 2304] 22496



LOEHLIN AND NICHOLS APPENDIX B39

PARENT QUESTIONNAIRE DATA

NOTE*=PERCENT DIFF rs PERCENT OF PAI@S FOR WHICH A DIFFERENCE IS REPORTED,FOR BINARY VARIABLES», PERCENT AGREEING IS GIVEN INSTEAD OF MEAN,

VAR, PERCENT DIFF. PAIRS MEAN OR PERCENT sDNO, IM IF FM FF IM IF FM FF IM IF FM FF wG

BACKGROUND :YNFORMATYON

4 214 293 136 195 1,12 1.08 1.07 1,20 2575 216 293 135 195 1606 10603 le01 lege 2186 205 277 129 184 1614 lel2 1410 1613 e3237 €10 265 129 188 45,95 466,19 47.31 47,26 5.348
209 283 128187 48.91] 49.56 50.08 50.35 6,399 210 288 132 190 3633 3635 3658 34469 Le2l10 209 284 133 189 3,53 3.57 3.68 3,66 1,511] 204 271 126 176

=

3,00 43629 34633 3,430 1.54

INFANCY

le 3 2 1? 16 209 288 133 192 23 18 16 181° 3 4 9 14 208 283 129 19) 19 a3 19 2314 0 l 5 1 187 262 12) 175 10 1é 7 615 10 ll 15 17 206 289 13] 186 22 12 19 1816 2 ] 7 6 210 287 134 19) 52 52 S57 5517 4 5 8 9 209 284 13) 186 11 11 13 818 2 4 14 6 211 29] 134 19) 9 7 9 819 i 2 6 11 212 292 133 188 17 20 11 17au 0 0 2 3 212 288 132 189 55 50 55 542] 0 2 3 4 211 289 132 19) 50 40 49 3722 0 0 0 0 213 292 134 188 6 7 2 623 2 2 17 10 211 283 1369 185 57 63 63 6224 5 6 23 23. 211 288 133 192 77 81 78 7925 2 2 2 3 212 291 4134 193 16 18 19 1926 6 4 10 15 209 292 133 192 19 15 13 1427 0 0 5 6 210 293 132 192 S54 63 49 6328 0 0 0 1 214 292 134 192 87 a8 89 8629 0 0 0 1 211 293 135 193 86 82 78 8030 1 0 3 5 214 293 135 193 Be 84 8} 9031 0 0 6 211 290 133 19) 10 13 10 732 0 0 4 2 212 293 135 19, 92 95 91 9334 0 0 0 0 213 292 133 192 67 66 59 6734 0 l 0 2 211 293 134 193 3 9 7 335 3 6 13 12 213 293 133 192 14 15 10 1136 0 0 1 2 213 291 1346 189 5) 47 46 4)



LOEHLIN AND NICHOLS APPENDIX 8-40

PARENT QUESTIONNAYRE DATA (CONTe)

VARe PERCENT DIFFe PAIRS MEAN OR PERCENT sD

NO. IM IF FM FF IM IF FM FF IM IF FM FF we

37 0 l ? 2 206 285 126 186 48 40 39 34

38 1 2 7 6 206 287 123 186 9 10 10 6

39 0 0 ? 0 20] 274 122 18) 32 25 23 23

PRE-SCHOOL

40 0 0 2 2 210 292 135 19) 19 23 23 16

4) 0 0 0 0 212 290 132 188 66 58 64 4

42 0 0 0 0 214 293 135 193 B0 0 82 78

43 0 1 2 1 214 292 134 192 59 68 69 74

44 0 l 4 4 208 287 134 189 4 5 7 4

45 0 0 0 0 213 293 3135 193 B4 84 86 as

46 0 0 0 0 211 291 135 191 77 76 78 75

47 0 0 0 2 213 291 135 193 65 67 72 70

48 6 ®@ 26 21 2211 293 135 191 30 32 34 20

49 g 7 12 14 212 291 133 192 17 ra 15 21

50 0 0 0 1 2l1 292 134 190 82 a3 79 2

51 13 18 35 25 212 290 133 19) 42 41 38 38

52 4 5 19 19 212 293 134 193 20 24 16 20

53 0 0 0 0 213 292 135 193 7 13 8 8

54 0 0 0 1 213 291 135 193 8B) 77 85 74

55 5 5 8 10 2l2 293 134 190 6 8 S 7

56 7 7 20 15 211 292 135 193 18 12 14 12

&7 0 0 0 6 21 287 131 192 62 Se 57 48

58 0 0 10 5 2l2 292 135 191 BR 92 89 92

59 0 0 0 0 210 289 }32 192 10 15 16 11

60 8 8 12 14 206 291 132 190 27 38 37 35

61 0 l 9 9 205 280 131 184 20 at 19 19

62 0 l 7 1 210 289 135 193 19 10 14 7

63 6 7 246 9 211 291 135 192 77 77 66 78

64 3 2 7 8 214 293 134 192 14 1/7 13 12

65 3 3 8 9 213 292 135 193 17 16 13 14

66 0 0 0 2 213 292 132 193 6) 64 68 RS

67 4 6 18 20 2l2 292 135 192 42 50 4) 42

65 6 10 16 15 212 293 135 192 13 )8 14 16

69 3 2 16 9 214 289 334 19 26 1? 28 18

7V 10 15 22 31 2212 293 134 191 24 2! 28 33

71 } 1 6 6 209 291 135 192 9 10 9 13

72 0 0 1) 0 213 293 135 193 R0 83 73 82

73 0 0 0 0 213 293 135 193 4 8 0 S

74 2 3 5 4 212 287 131 192 22 24 18 17

5 l 0 ? 2 213 291 133 191 4 l 3 3

76 4 S 33 17 22 291 135 191 12 15 15 16

77 3 3 16 Li 209 287 129 190 42 59 40 57

78 0 l 0 0 2l2 291 3133 192 58 4&5 55 43
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APPENDIX pe)

PARENT QUESTIONNAYRE DATA (CoNT,)

VAR, PERCENT pYFF. PAIRS MEAN OR PERCENT SpNO. IM <IF FM FF IM IF FM FF IM IF -M FF WG
79 0 0 0 0 213 290 134 19) 29 30 22 3780 0 0 0 0 213 292 133 199 83 79 86 AS

CHILOHOOD

8} 0 0 0 0 216 293 435 192 92 93 94 9382 3 3. 17

=

=©20) «—215 293 136 199 87 a5 87 738: 0 0 0 0 214 293 135 199 89 86 9] 88a4 ! 0 16 5 215 291 133 19) 13 9 15 7Q5. 0 0 1 @ 214 29) 135 189 14 25 24 22g6 2 0 8 2 213 291 131 193 13 6 15 687 5 5S 6 6 214 293 135 192 l2 6 6 488 6 2 1? 3 212 293 134 192 4 3 6 2a « 4 18 14 215 292 133 19) 17 19 19 1690 8 8 15 14 214 291 135 192 9 7 8 89} 0 0 l 0 215 292 135 192 2 ] 2 092 0 0 0 0 2l2 293 133 189 77 74 78 7592 0 0 0 0 213 288 135 19) 3) 39 33 369% 0 0 3 0 214 292 135 199 96 96 95 9895 2 l 1 2 215 293 135 193 5 3 4 296 0 0 3 0 215 293 1358 193 79 87 84 90of 5 * 22 21 211 290 132 192 4) 46 31 6498 0 0 0 0 215 289 134 193 60 37 54 2999 0 0 2 1 215 292 135 19) 70 68 71 66lov 0 0 1 3 215 289 135 193 15 37 17 39102 24 19° 42 =©36 «213 291 135 19) 30 24 27 268102 3 0 A 2 213 293 135 19) 43 53 37 $1104 0 0 0 0 215 291 134 192 79 82 79 83104 3 3 5 3 213 293 132 193 3 4 5 3105 160 19

=

40)=— 38) «213 291 135 192 26 36 30 33106 0 0 0 0 215 29) 135 192 63 56 6} §7107 8 5 20 «18 «214 292 135 192 27 33 27 a7195 5 7 7 13° 215 293 135 19) B 17 10 18109 0 0 0 0 214 293 135 193 7) 69 7) 66110 0 0 6 0 216 291 135 199 25 16 2) 17d}1 0 0 6 4 213 284 }26 )85 B 4 8 6112 0 0 2 € 216 290 133 199 50 72 50 78113 6 3 43 S 213 291 134 19) 1} 5 14 6114 0 0 1 1 215 291 134 192 18 2e 17 24115 5 6 6 6 215 291 135192 7 7 8 7116 0 0 0 0 211 291 13) 185 65 62 70 70
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PARENT QUESTIONNAYRE DATA (CONTe)

VAR. PERCENT DIFFe PAIRS MEAN OR PERCENT s0

NO. IM IF FM FF IM IF FM FF IM IF FM cr wG

ADOLESCENCE

117 7 9 35 22 213 289 133 191 45 S7 4} 52

118 0 Q ! 2 216 293 135 193 BS 85 87 aA

119 0 l 0 2 213 291 134 193 44 g/ 43 63

120 0 0 8 3 213 292 134 193 66 66 7) 67

2 4 5 ya 10 211 292 134 192 49 46 40 6A

122 2 3 R 8 215 291 133 190 72 80 72 &}

123 0 2 1 4 214 293 134 192 0 2 } 5

124 3 S 16 12 208 291 133 191 13 20 18 24

125 16 19 34 ‘34 2le 290 134 193 22 at 25 28

12° 14 8 23 8 213 293 133 193 10 6 16 5

127 0 0 1 0 214 293 134 193 3a 32 35 a2

128 0 3 } 3 211 293 134 192 17 23 11 as

129 3 3 4 13. 213 293 135 192 19 2e 15 aa

134 0 0 0 0 215 293 135 193 75 80 83 ao

131 7 4 8 10 215 292 135 193 5 4 7 8

132 0 0 0 0 214 291 132 190 49 45 50 49

134 l 1 5 2 215 292 135 192 50 46 43 4&9

134 5 8 18 20 214 29] 134 193 36 35 33 4)

135 0 0 0 0 213 290 132 193 4&4 45 39 46

139 9 14 4} 23 210 287 133 190 50 48 50 5?

137 8 8 36 28 216 292 135 193 4B 56 44 S4

138 4 7 13 20 216 290 134 192 27 32 18 32

13? 18 19 35 44 213 291 135 193 38 54 34 53

140 39 36 69 75 204 283 129 189 40 50 38 49

14} 42. 40 68 +170 200 274 1¢9 188 43 34 38 40

142 23 25 23 19 216 293 134 193 14 14 12 10

145 22 23 37 33 215 292 134 192 28 23 23 22

144 2 3 1} 5 215 290 134 189 16 18 21 15

145 5 3 10 7 215 292 135 192 18 12 2) 16

146 2 10 13 #13 214 289 134 190 17 17 16 15

147 10 3 17 9 212 286 333 187 10 13 12 14

148 0 0 4) 2 213 289 134 190 28 31 18 27

149 2 4 7 5S 215 288 133 190 62 56 68 55

150 3 0 g 2 214 292 135 190 74 95 73 94

151 0 0 0 1 215 291 134 192 84 as 85 90

152 7 11 18 19 214 293 135 193 16 21 17 2)

153 0 0 0 0 214 292 135 192 53 42 53 348

15% 5 3 13 5 215 293 134 193 9 4 11 5

155 0 0 ? 0 213 289 131 189 52 58 53 59

156 6 12 20 24 213 290 133 190 9 19 14 18

157 0 0 0 0 2l2 286 131 190 42 4? 38 45

158 0 0 0 3 213 289 135 190 18 26 28 94

159 0 0 2 1 215 292 134 190 16 15 16 15

160 2 0 1 0 216 292 135 192 3 ) l 0
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PARENT QUESTIONNAYZRE DATA (CONT)
—

ae

VAR, PERCENT pIFF, PAIRS “MEAN OR PERCENT sONO, IM IF FM FF IM IF FM Fr - IM IF FM FF wG

EARLY HOME ENVIRONMENT

161] an 214 293 134 192 92 94 94 94162 212 292 135 192 60 57 65 54163 2l2 292 134 192 6 10 3 6164 213 292 133 193 79 a4 85 a4165 213 290 135 192 13 13 8 8166 212 292 135 193 9) 92 93 93167 2l2 293 135 193 58 60 57 646168 2l2 293 135 192 26 29 2] 20169 210 290 135 192 34 36 27 26170 214 292 1346 193 55 60 65 6}17) 213 290 134 193 75 77 B82 79172 2l2 290 133 193 15 16 13 11174 213 292 133 192 72 Re 62 79174 209 289 134 189 13 8 1] 6175 213 292 135 193 23 15 17 1?176 213 293 135 193 66 6? 64 66

SEPARATIONS

177 216 293 135 193 13 16 16 14178 215 293 134 193 2 3 2 2179 216 293 135 193 21 23 20 22180 216 293 135 192 58 48 63 4518) 216 292 135 192 6) 49 57 48182 216 293 135 193 4R 50 50 44183 216 293 134 193 56 61 49 61184 216 293 135 193 8 10 14 9185 216 293 135 193 g 8 9 9186 216 293 135 193 60 58 56 67187 216 293 135 193 4 3 5 3188 216 293 135 193 4 4 4 3189 216 293 135 193 598 S54 64 67190 216 293 135 193 58 54 6] 64191 216 293 135 193 33 58 46 63192 216 293 135 193 33 58 4) 62193 216 293 135 193 4 3 2 2



LOEHLIN AN) NICHOLS APPENDIX

PARENT QUESTIONNAYRE DATA (CONTe)
me

oN

VAR, PERCENT DIFFe ~~. PAIRS MEAN OR PERCENT

NO- IM IF FM FF tM IF FM FF IM 1F FM FF

OISCIPLINE

194 209 292 133 192 2.,21 2.12 2.22 2.08

195 207 288 131 190 1.80 1660 e7h 1474

196 207 289 130 192 2200 1499 2002 1498

197 204 287 130 184 1.3] Je3l 1637 1.422

198 206 287 130 186 1057 1040 1656 1448

197 206 289 332 191 2612 2015 2027 217

200 208 285 135 189 2.64 2062 2670 2.54

201 208 285 131 188 1.08 1.08 1.05 1405

202 210 291 135 192 2.70 206! 207% 2e67

203 207 289 130 190 1,36 1.40 1.40 1,38

204 209 289 13] 190 1.05 1¢02 1402 1-403

205 206 284 132 190 1652 Led? 1655 1453

290 207 287 131 188 1,92 1682 1496 1.9?

207 203 285 132 185 1.64 le6l 1462 1445

208 204 285 129 184 1250 1050 1064 1446

209 207 282 129 184 1,49 1238 1240 1.38

210 20% 283 133 188 2.12 201% Celd 2e19

211 207 282 133 188 2.65 2062 2e7]1 2069

2le2 207 280 3130 186 1,11 1210 12-07 1.07

213 207 285 133 188 2,66 24660 2.73 2.59

214 206 285 132 187 1.43 104% 1,448 1.46

215 208 286 }3)1 189 1.07 1e06 1-02 ¢02

216 214 292 134 192 2.97 3003 2692 3405

217 213 290 134 193 1.94 1.294% 1.93 1,97

2\5 215 286 131 189 2013 2013 2406 2013

CHILD REARING PATTERNS

219 207 285 13} 192 3.213 2088 3415 224

220 202 279 127 189 4.50 4.32 4.25 4.45

eel 207 281 132 189 3.20 209% 3604 2.99

222 208 286 132 192 2.23 2405 2218 2618

223 208 288 132 192 3.82 3460 34642 3.44

224 210 287 331 193 3,97 4022 4657 404

225 206 285 130 190 3.47 3440 3437 3.61

226 206 282 27 190 4.15 3086 3497 3.94

227 209 285 331 193 5.16 9005 Se22 5016

228 208 281 331 192 2.98 229% 2.76 2,83

229 210 285 130 192 2.26 2091 1697 2e7l

230 211 285 330 189 2627 2046 2409 2024

231 207 285 129 19} 2.83 2676 271 2,58

232 2l2 287 331 191 228 029 030 °20

Bwh4



LOEHLIN AND NICHOLS
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PARENT QUESTIONNATRE DATA (CONTe)

VAR, PERCENT prFF, PAIRS MEAN OR PERCENT spNO. IM IF FM FF IM IF FM FF IM IF FM FF wG
233 204 286 130 187 265 059 075 047 1.30

WHICH TwIN

234 99 100 100 100 215 292 135 19902395 94 96 96 96 214 289 135 192236 45 S6 67 80 212 290 135 19223? e3 22 4) 39 213 289 134 19)238 7 13 18 0 213 293 134 193239 5 11 1} 19 209 293 134 193
240 31 24 85% 52. 213 290 313) 19324) 35 34 61 63 213 287 132 19)242 22 23 #65 34 210 290 133 193
243 19 19 3) 31 210 289 133 192244 13 18 2) 29 208 286 )3) 192245 30 28 42 43 211 293 133 1902246 2 4 15 6 210 291 3131 192247 9 7 15 ll 210 292 13) 192248 63 58 T0 81 2le 285 132 188247 43 45 45 66 212 286 132 193250 35 32 63 41 210 284 13} 19)251 38 13 66 29 210 283 133 192252 45 45 66 54 212 282 132 19)253 29 19 49 35 210 284 132 193254 27 e7 43 39 210 283 134 192255 40 34 67 56 208 286 13) 1992256 39° 44

=

67) 65209 283 129 19)asf 27 06250-4539) 283 130 19)258 60 57 82 74 210 289 136 199259 48 46 83 73) «212 291 333 192260 2531 59 53 210 288 135 19226) 45 5) 67 T2 208 290 135 192262 61 47 Ty 72 210 290 133 19}269 53 49 «65 62 211 287 1346 19)264 li 11 32 30 210 291 135 193265 9 1] 21 C6 210 289 135 193266 14 17 836

=
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