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Scores on three measures’ (the Cooperhtive Primary Readipg Test,

the Comprehensive Test of Bas :\c Skll]‘ and a c‘omposﬂ@ set of

. A, ‘
1nr Lligence tests) were compared for -twins fry% diffeﬁent

\
populations (upper- dedle and lower socioeconomic sLaLuT black,
H

»

white, and Spanlsh-surname). On all. oi the measures thpre

significant dlffcrence for ethn1c1Ly and socioceconomic sitatus.

. He 11Lab111ty ratlos varied for .each population and measuyre.

It was congluded that extrapolatlng from data on whlte middle

ld $s twins (h2 .80) .is unwarranted and that for other popu[arlonb

-

herltabillry 18t108 are much 1ower) ;
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! CHAPTER 1 Y

A Introduction
The impact of most psychologicél studies upon the general
¢ "\ public has been minimal with a few notable exceptions. One
0f the exceptions has been the controvérsyfthat has occurred |
after the publication of articles examining hereditaty fattors
® ‘ ol

in determining intell®gence, and. particularly hereditary factors

’ ) A ' ' /- “ . Xy .
affecting di(ferences in intelligence between racial and social

- class groupé (Jensen, 1968, 1969, 1970). 'The popular ﬁotiog of
, : \
g -+ "1.Q." as a fixed fattor seems to bé made legitimate by studies -
which have pointed out_higﬁjheritability‘raqios thus giving an
{ /) ‘ t

- apparent justification to the existing group differences in
. . + ’ *

opportunity and affluerice. New trends in government policy

-

seem to indicate a’'more fiécallf conservative attitude for
. y . ‘
government spending as well as in the general public view. It
takes 1ittle\imag£nation to envision studies févoring hergdﬁzﬁry"
explanations for differences in performances Seiné uses‘to justify
 economic cutbéck§ in programs aimed at helping the disadvantaged.
(If'cqmpensatory~education failed because 80% of the variance '

s “in inteltigence is due to genetic factors, why,try again and

-
L

' again?) Social scientists have a responsibility to demonstrate -

any possible errors in such .views. - One way to do this is 'to
point out that heritabiliéy estimates'gre“a population statistic
po L . , . o

| énd~always refer to a'specific pbpulatibn;uand thus will vary

" from grdub to group. The SOﬁgfactor which ‘has often been cited

()




x

in the literature feflecﬂs the sample selectién (usually
" white and middle-M ass) rather thanla broad based Tandom
sample of all ethnic and socio-economic groups. . -
) Thg impetus for the present stﬁdy.céme Erom two-séurces
varying greatly in their view. ﬁThe first wasabr. Arthuf. - _i?

i S !
Jensen's 1968 Harvard EdudCational Review article, and the

secohd Dr. andnd Scarr-Salapatek's 1971 SELEEE? article \
e | 'describing'én empirical study -of heritqpility facf;ors in a
black and white population. Whilé-the reports diffar.in their
phllosophkcal orientation, methodology, and conclu31on both L
® emphasized the need for addltloﬁal data from non-white famil-
ies. The-Los Angeles area,fwith its diverse ‘ethnic pdpulation
~ahd socioeconomic clasy distributions seemed to be an ideal

® area in 'which to collect .such dat'a’ 1~urthern101e school "dis-
trict pcrsonnel had Lnd{cated that school records for the dis-
trict contained both achleve@ent'and ability test scores for
o individual pupils (prior to 197‘12 at which time only group
data wad available) and é reéérd of zygosity (determination : ‘w0
éf 1dent1cqﬁ or fraternal tw1nn1ng) This- paper presents the
e M\esqlts of a study which examined herltablllty ratios for the .

mdjor ethnic and socioeconomic groups in the Los Angeles

Unlfled bchool District. 1‘ -

“ . \

® - AT1 d'ate_l coliection was carried out under the e;upervisiop
ot the District Researchjand Evaluation Sﬁaff.Q. After reviéw— . ﬁ
ing the theoreéical backgféuﬁd, methodoldgy, and the procedures

® ‘ ‘usegi to guarantee pupil andnym]’,ty, the Los Aﬁ_geles Boétrd Qf

-Education approved the study with the stipulation that at least.

¥
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one other district agree to partiicipate” and the Stockton (
School District™ was agreeable to this.

-

Twin Studies .

- . !

To familiarize the nontechnical readetr with the methodology

- ¢ . ] . . .

for twin study and the criticisms made of such studies, the’ w
. - s - . .

remainder of this section.briefly reviews some of the 'currentw

work on twin studies. For a more glaborate discussion of the
{

¢

rationale behind twin studies, the reader i’ recommended to

[y

“Vandenbe erg (1966, ConLleutlons of twin research to psychology,

Fsychological Bulletin, '1966, Vol. 66, pp. 327-352¥%, and for a

comprehensive discussion of differences in ability scores, the

reader is referred to Loehlinyutindzey; apd.Gardner's (1975),

"Race, Hereditye and Intelligence” This review will not deal with

R~

. the ass umptlons 1mp]1c1t in twin studies nor the criticigms

A
that have been made of these assumptions except for one criticism™

3 ~ '
that seems of gajor lmportance'po the current author - the

assumption that environmental conditions are the same for iden-

14

tical and fraternal twins. This does now mean environments are
assumed to be the same for all twins, but ¥ather that some twins
of each tyhe heve the same general environmenfj

Recent evidence (Méccoby & Jacklin, 1975) in the area of
se# differeﬁge;SXn achievement scores related to the e%fecg

of differential environmental inputs for male. and female children

would lead us to believe that the‘egxiro:renéal differences

'for opposite sex fraternal twin sets would be greater than

anvironmental differences for same sex ffaternal twin sets

r

(énd for all monozygotic twin-‘sets who are, By definition,; of

the same sex). Recently Schwartz & Schwépti (1975) and Gotbun’




&.Shield (1972) substantiated that the increased variation
® ‘between opposirta\qe); tw?i'ns in the group of twins labeled dizy-
gotic causes a distortion in the data and they therefore pre$ent
qeparately 'the data for same sex and opposite sex dlzygotlc
® twins. TWE data in thls study were also analyzed separately
& ! -

: . 7
for same sex and opposite sex dizygotic twins.

1n{e111ge1gg

. The term intelligence has come into everyday use omly in
v the last 76 years and prior to-1905 it's use was very rare,
In iéZ? Spencer revived the Ciceronian word "intelligence"
|

which he. used to designate 'the capacity for adaptatlon
When viewed in this context, the contlnu%;é debate about
hereditary/environmental factofs as deterMEnants'of intelligence
® seems to lose force, for bot'h heredity and Z'envir,;onment are
necessary for any adaptations to take'nlace. However, in the
‘ S annals "of psychometric testlng,'lntellléence has come to mean
that Wthh 1nte111gence tests meastre. Jensen has (1969)
emphasized that it is this, the general'factor common to standard
tests of intelligence, and -not a éeneral meneai abiiity (referring
tn the totality of a person's mental capacity) that is at the
heart qf Fhe current controversy., y
Estimates for herieability of ;ntelligence (following the
definition of factors common to standané\intelligence scores)
have .been generally. determined'frem studies. of related persons.

A simplification of the rationgle for twin studies would be as

folldws: Since monozygotic twins (one egg cell twins) have the

LI
B
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same genetic makeuv, any variation within twin pairs woqld
. . o i

J be due to environmental factors. Dizygotic twins (two) epg

twins) have only half of their.gﬁnes in commgn and any varia-
' A

4

tion within the twin set would therefore be due to both environ-
’ . - -

¥ —

® mantal and genetic factors. By examining the amount of varia-
‘ o : . ~ . . . :
tion between monozygoti¢ twin sets in comparison to the amount
N

of variation between dizygotic twin sets (and examining sub-
_ o

3 - . . . . : 3 M
¢ stantial numbers of tw1ns)(?n estimation can be made about the
relative importance that genetic and environmental Ffactors

have for the population under examination. In-a 1963 review,

+

e Erlenmeye L—Klmllng and Jarvik reviewed fl{/; years of literature

dealing w1th gen/llcs and 1nte1l1gepee and concluded that when

N -

all the SLUdlek are reviewed, there is an overall orderliness
A e !
o which is inpressive. 'J_‘here is a near perfect match between

-’

the median correlations and the‘degiee of relatedness of paired
individuals; with a .5 correlation for children from the.same
) "parents raised'together'; 75 for monozygotlc twins reared apart,

unrelated persons reared apart, .0l, and unrelated individuals

DS

reared together, .3. ' .
A few studies have compared the scores of identical twins

reared together and those reared apart on the same measures.

- : -

Newman, Freeman, & Holzingef (1937) reported a correlation of

® .77 for identical twins reared apart,_whéreas scores for fra-

ternal twins reared together correlate at only .63. Burt (1966)
\ . ’ . : . ] AN

reported even greater differences, with a cor}elatlon of .93

+

[ ) : for identical twins reared apart as gompared to a .6 for fraternal
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twins reared togethér. Due to the Small_number of cases
iﬁvolvingpﬁains reared apapt; the greater number of studies
clompare"the divergence in-scores for large pumbers of identical ..
r,_‘ twins to the divergence of scofes for fraté%nal ﬁwins.
2 "Heritabjlity of intelligence in the.mid¢le class whité
population has been eétimated to afcount for 80% of the vari-
- ance in 1.Q. scores in many reports.' Recent estimates by
o 'Schwartz andéSchwart?; (.1974) and Adams 'Ghodsién‘ and’ Rlbhaldqon

. (1976) hag offercd confllctlng OVldenqe f01 lowervand upber f_: LT

limits on heritabilities of: mental teat periormanae LIhe:go‘“ s

£

L
'.I(J-'G -,-(.

esthate§fwere considerably lpwer'ihan the value of,\80 JgYmdlly “*:jﬁ
‘\ ) o u‘ ;-,"’..

quoted in the literature, with bchwa1ta s° equmatlng a ' St
ZeYo heritabiiity faEtor. - The Adams et. al. study was ‘an
unusually comﬂﬂete one in that the .data are from a'natlonally
representative ampllng of twins in Lngland and Scotland, ‘for
‘whom considerable 1nformat10n on blograbhlc bxometrlc,“social,
and psychometric’ factors had been gathered ovaf a twénty.yeaf

period. This particular study is of interest because they also

found that not separating opposite sex from same sex dizygotic
; \

- ‘ A ) . . .
twins produced a source of error in the identical-fraternal

L4
Ty

twin comparison. Adams et.al. reported correlations for the

<

same sex dizygbtic_twins as being higher (r.l85)'tﬁan those for .

the nionozygotic twins (f.117) on nonverbal tests)

N

Scarr—Salépétek (1971) has pointed out the fallacy of

asklng the heritability of I Q. as a general question since

. . <

herltabillty estlmates vary according to.what skills are belng

B
L . [




measured, at what age. they are being measuted aceordlnb t

o
LY

] - . \ .
What measure-one‘u§és; 1nd accordinb Lo the gqnetlc and en,aron-

men{al comp081tlon of th'p0pulation under examlndtion ~ She

’an stdted there dre four pos51ble ekplanations f01 Lhe flnq;ng‘

of zéxo htrrtablllty (as reported by‘ chwa1t7 & Schwartz) 1;

that the measurement of the.phenotype, (the observed charactefﬁ'ﬂ*
PIS o

istic) is 1nvalld or unreliable- 2, that there is no genetlc

4rlab111Ly underlylng Lhe phenotype 3, /ﬁhat all 5en0Lypesz

(the und Llylng genetlc pattern whlch may or may not be expressed

1

":phenotyplcally) are functronally equivalent in produ01ng the

phenotype- and 4, that other effects overwhelm Lhe genetlc varia-

ubility..'bhe cqneluded that the fllSL two.posslbllieles do not
seem likely as 1nte11150nce tests have been shown to hdve consid-
erable Lellablllty,'and Conslderable varlablllty has been found
from group to group. 1herefore poss1b111d1es three and four

-

are"left;- 1, ‘that all genotypes are functionally equ1valent in

’ﬁproduc1ng the phenotype or-2Z, 'that other factors overwhelm the .

genetic variability. Slnce an examination of all studxes,of?

“human familial g;onps (each oﬁ wﬁich may be criticizéd for one

or more methodelogic reasons) reveals .an overall regularity of

N

“genetic similarity, i.e., that- genetically related persons are

g
ki

more similar intellectually than unrelated persons Whetheruthey_.

A

are reared together or no't, 'this explanation seems unwarranted

~—

\
Scarr-Salapatek ¢oncluded, therefore, the poss1b111ty that other

factors oyerwhelm the Eenetlc variance was the stronger argument.

' $

ot
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Thege other etfects include environméhtal conditions, uneven
o blprh patt erns, the particular pattern of skills tested, and
. . . . ‘ " ) -. . . \

- various unspecitled.conditions.

g f Racial Difterencesl' )
.\\\ - n 1n‘l969'; J ensen - rovitwed the maJor s(udlts on hexltablllt_
‘ ) é"? and concluded that Lhe herltdblllty of Jntelllbenco in the y
| /nnddle clas s-whtte populatlon does ‘account for about HOA o[ Che
. "\\ -
" vafianc’e in 1.Q. scores. ‘Jgnsen goes. on to& point out that
the hctlLablllty ratié of a characteristic (as_ Scarr oalapatok
| has" said) is a function of the'population in which it is-measure(L &
pu . .dll(l that social class and racial group can be considered dlffelentl_
Mipopulatlons_ One would, therefore, predlct dif[erent herltabllity
ratxos tor each of these populations. Desplte hlS dlsclalmer
® ,- ~ that no . dE,qU‘BCL tudy of herltablllty has beeé; based on sam'ple(s
§~-_ | ": of\black population at that time Jensen extrapolatedwfrom the
a h avalbable whyteﬁnlddle class data to conclude that the observed
'i, a.x‘ . d1ffete2ces between Black/Whlte 1.Q. sgcores probably ret}ect an
' VLundeglygnh g9aet&c,d1fference
§7£. ; lhe fewistndies that deal with non- whlte populatlons have
o o .been?prlmarlly composed ‘of black and whate tw1n populations and 4
\§~ ( - _-to be no comparable data available. for the bpdnlsh—
| ple 5;94% in this country Four fairly current'and one older
.; 's'tud};\coﬁxpallng helltablllty ratlos in United States for black |
. -Q“ﬁ. “rnd whfte twins have been conducted lhomllnson (1944) found -
u_ l ‘?f;§ hér*Tablllty ratio of 26 for- black. twins which she attrlbuted
e L
i&: ﬁ'_:. ,mtﬁ a restrlctlonﬁof the range in the sample réhﬁer than to a
;5k4 - ;*' ri r

rebn

S 73

Ly



' ; . ) - .
lower heritability ratio in black population.- Somewhat later
® ) Vandenbery (1968) ,apd'Osborne (1968) .tested. black and white

identical and same sex fraternal twins and theif conclusions
were A{rlkingly different. Vandenberg concluded there was -
) . ! 7’

® pood viden(,e for the thesis tlmt_ the ‘Yatio between hereclit—

ary potential and re allzed abnllty was lower for rhe biack
v,

twins im his sample than for the white twins, wherefs

~

") Osborne concluded that the {Jifferences were not remarkable L
. . ~ . .
and he did not support the hypothesis -of different heritabil-

ity ratios for the white and black populations . The fact

¢ that these opposite conclusions were reached from examinations

of the same data indicates the importance of methodoloygy in.

[
-

. N < .
-twin studies. This discrepancy appears to be related to the

@ - rather small sawple of black fraternal twins in which the var-

iance again was quite restricted. ;//

In "another study, Nichols (1970) feported that heritabil-

- .

- -

® ity ratios for intelligence among black twins were lower than

heritability ratios for white twins. -\The 1Qrgest population of’

! bleck and,white twins f@r whom data has been reported was that.
¢ of Scarr- Sdlapatek (197%}// Scores for 506 palrs of blaek twins
and 282 pairs of whlre tw1ns were compared on a variety of |

aptitude tests, and in general twin correlatlon for the white ¢

® . sample tended to be higher thamw those.for the black sample.

Scarr-Salapatek also found that correlations for low socioeconomic_
class were lower than those of the total sample. Her study has *°
® received considerable criticism because the zygosity of the twin sets

3

‘ was determined by statistical procedures and her findings, therefore,

B

L Yl
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have not met with wide acceptance. Jensen (1973) recently

studied a substantial number of black And white sibling paivs ¢
! - .
and reported similag correlations for the black ‘and white .

i
'

sibirng:pQPUIa&ion. . ,
- In summhrizing-the'resuits‘;f the aBove studies, Loehlin,
Lindsey,' and Spuhlér (1975) report Lhal methods relying on
within family variatign (idé%lichl-fraternél twin differences)
tend not to show consistent differences in the heritability
ot [\Q,(%élween thg black and white‘populatiqns, whereas
me thods Lhal\rely primarily on betfween family variations such
as Qiblings studies sometimes 66 suggesg lower heritability

ratios, Théy also suggest that the lower heritability ratio

tends to be associated with a reduced total variance within

3 . \ 3

the black population.

4

Cross Racial Adoption’ . . ) o .

N

In addition to twin studies, Loehlin et al. also reviewed
' \

“interracial adoptions in this country and in Great Britain. \

4

ALl of these intérracial adoptioh studies oceurred in one
direction, with white radg parents adopting another race child:
into\their family. 1t is, theréfore, not possible to look at
tﬂe opposité side of this questidﬁ:?'The British stdd&rcited
thch reported.on Qntelligende data.for hite, black, and mixed
racial children (who spent a coﬁsiderabl portion of "their life
in residential nurseries (fizard, 1974) "reported differences‘
in 1.Q. scores which tended to favor the non-white children
but the'differénées weye not signifipant.

In recent studies of illegitimate children in Germany

fathered by black and white soldiers, there were no.overall

10 .
- 1g



-

significant diFEOLences Ln‘l Q. scores between the two groups

) - v at o!tspling ~ Loehlin® also reported on studies cowparing’

ekgremé populntions iie._black childpen with 1.Q.'s above

T~

- ’ 140, and stated thsguthose-children had do'larger proportion

o of white ancestry than does the average black

'

in the Unitad States.

“ln an exoiting recent American Psychologist (1976)

> ‘ grLicle, Scarp'reported on cross-racial adoption patserns in\ _
@ the -Minnesota area. In this study, black and interracial, ’
children were adopted by advantaged white fomilies, and fhe
v effects of an advantaged environment could be evaluated more
® . . fully . She found that, black children realed in adva%aged
| whlte homes scored about one stahdard deviation (15 p01nts)
above the average 1.Q. (about 90) usually reported for black
‘ \children, and she descr'ibes this incre—as'e to the common
s - o : . ‘
N "~ cultural background of the white middle class and the test
itewms. ghe conoluded that if all-black'children had environ—
@ . / ments similar to. those provided by the adopting familiés, their

E ’ +1.Q. skores would average from 16 to 20 poihts higher than the

current quoted scores and thus thé existing group dlfferences

® - (about 10 - 15 points) would dlsappear

bLudy of Other Non-White Groups

‘ are those of Garth (1931) who examined Indian
subjects, and Paschal and Sullivan (19?4) who

surname populations in the Tucson area. Both

iv4
¢

® a positive 'cor'r.e-lation in mental ability with

11

1

Early studies of groups of other mixed racial background

and' part-Indian
examined Spanish-.
studies reported

the degree of



Y

Reflecting the bias of theseraflier years

. . A ¢ ] : / o |

g . > ’ / o \ *’
white blpod in the populution and both. roportj& thd leGd
groups superior to tb¥, nll Tn(h:nv 5roups | /’ :
| Pascﬁgl and Sullivan (1925) studied 9 andllz jehr old
spanish-surname childxen in the public ‘schoolfs of lquon and

reported the Spantsh—sULnamc Lhildren who ha- gre?ter Indian

origin had lower mental scores, lower socioeéqhomﬂc\status,

/

|

-and lower school standing than the Spanish-gurname children

_ |
who had less Indian blood. They also reported that children

|
from better socioeconomic status excelled those who came from

i

. | :
poorer homes in stature, school ‘grades, andimental scores .

§

size that skln color may have created ditfeféntial envirvonments

i

)

they do not hypothe-

Eor th ese children, whieh, - in turn, affectad test and school
A ) I

scores. .

. -{z 2’ th

|
|
|
|
g |
i

Fitzgerald and Luderin (1929) reporte(;Indian'populatiohs

as having Lower I.Q.0scores (%7.5) than did;the white popula-

a \ h ) !

tion in their-stqdy;__Uéiné the Goodenough Draw-A-Man test with

Hopi Indians, Dennis -(1972) found ‘ho ihferibrity to white normy

with Indian males ‘having an average I:Q.-ofill6p6 and Indian
X _)e, * ™ ; :

females averaging 99:5. He attributed the high scores and

discrepancy between the sexes as ‘due to the.greater involvement

of the male Hopi “in graphic art.

More recently, Jensen (1974) compared Ahe 5cores of whlte

Spanish-surname, and black children on the PJabody Plcture

Vocabulary (PPVT) and Raven Progressive matrices. There were

+

oups on both tests

large mean differences for,the three ethnic g
Ak _

with scores for PPVT showing some possible cultural bias for



® .
; ' the Spanish-surname group.’ He concluded a omparl on of ‘the
- - v .
S le‘Ul(H of both tests for the black population did not support

L B ¢ S . )

) . /
a gultutal biaQing against the black gloup L - :
Swmary oo P

- +The Ltudl vs on related perqons reared together and g%nrt
@ . T [

o ¢ . : :
and tw1n/qtud1es seem to 1ndlcnto that a considerable. portion
of the variance in T.Q. scores~is due to genetic factors.

This proportion has been estimated as being as low as 0% and

@
as_high}as 80%, thus, more infqumation seems desirable. Data
ot black-white differences reflect considerable overlap, but
3 -
] .
® Sin genjral, scores for the black population are about 10-15
! pOLnts;beloy scores for the white population. Various studies
examlnhng pbsslble causes (a mixture of race, rearing, and
® envirohments) have tended to present contradictory findings.
' . ) .
. Smudi4s of non-white twin populations seem to be confined
,pfimayily to black-white comparisons/, and there is no -comparable
| . . ;. X '
® data for the Spanish-surname population. Those .studies which-
[ . C 0 . : .
- have &xam}ned heritability,ratios far the black and white
\ L |
twin populations have been characterized by small numbers of
t. _ ' . . ' S
‘.' ‘twins jin the sample. "It is hoped that this study of a relatively
' large 'number of twins from differing socioecohomic and ethnic
gfogps, will aid in interpreting these conflicts.
e, i '
° , ,
. 7 - X
@ .
"“.”‘*\1"" ! b
oy et 1




: |  CHAPTER 11
- . .

Métﬂodology

ot

Methods For The Los Angeles Sample : ' \\\

-

Fhe Los Angeles Unlfled School Boaré apnroved this project
with the stipulation that all p1ocedureq for gathering data

would be controlled by the Research and Evaluation Staff of

4

the Los Angeles City Unified School District. With the help

of the Research and Evaluation Staff a letter was sent (See

Appendix’ A) to each of th® school district's. 436 el%mentary

schools requesting tﬂeir participation in the study. This
: .

letter outlined the purpose of the study and asked the school
principal to-indicate-ﬂis/her approval on an enclosed form.

The letter included a sgatemeﬁt that the school peréonnel who
would obtain the data from the individual students' cumulative
files énd would then be reimbursed on #n overtime basis by éhe
study. (This procedure was necessary since the files are not

open for examination to anyone who is not an employee of the

district) . The principals were also asked to determine the

p

‘number of twins in the school and supply this data to the ré-
5 . -

searchers .~

The final sample was derived from the 174 schools in the
district for whlch there wére data on tw1n sets . (See Table 1)
Of the total 436 schools /161 either d1d not respond or replled
they were unwilling to. particlpate and 101 schools had no

]

usable data (i.e. they had either no tw1ns enrolled or incomplete

v
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< -

data for one of the twins). Thegﬂistributﬁon of the schaols

. participating in the study ‘and the distrtution of the school
@ . : '
éefuqlng to parrlﬁipate‘wete compared to see if the non-

O A

participating schools represented any varticular concenLLation
. with Lhe.geobréphlc districts of the city, and.both smﬁples-

were distributed nonrsysqematicnlly throughout "the distrigt.

N

The ethnic composition, income, and eéducational levels, and

our sample did not differ significently from)the city-wide
° o ,

distribution; and therefore, seems revoresentative of the general

school diStrict.6

¢
ach of the payticipating schools was sent a packet
(SeeﬂAppemdix B) containing data forms fofxthe.twins\‘ The -
schools were assigned an 1deht1f1cat10n number and each school
1denthled twins only by an assigned number (odd-even numbers
equalling one twin set). The schools indicated the sex, birth—

\ ' date, and all test scotres for the twins. As mentioned, each -

school district was to have data on their records as to the

zygosity of each twin set and this was to be included' on the

.
& T

form. Many schools,feported they did not have the information

?

available, therefore, the check list developed by Nichols and

Bilbro 61966) was used-in this case.’ The provortion of twins

rzygosity determined™in this manner was quité high. However,
due to an additional problem‘(to be discussed later) it was
necessary to contact individ?al families and at that time parents

were questioned-about the zygosity-of their ‘twin sets, thus

verifying the school's report.

.
' - ¥
. ] . . 3t

| |
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JTABLE 1 . | \ ’
N\ J Y . Y ) ) / _
-’ Nymber of Schools Contacted ‘
in the LoslAngeles Sanle
Sample 174
Unwilling to Participate/ o 161
No Response ) ¢
No Useable Data?@ : o " 101
TOTAL 436
. = w S
3 ’ ‘.«3:-

a. No twins or data missing for one member-
of the twin set. :
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N . The designation of';ocioeconomic class to be used in the
‘] . study was the method used by Scarr-Salapatek in her 1968 stud'y,
A . _ k 1

That is, data would be obtaxned from census tract records.for
/

each qchool district, and al£ students attending.the school would

r - \
@ - re‘ceive ,the"same socioeconomic class designation. Socioeconomic
. ., ;
) class” assignment was made by esLabllshlng a medlan education-and

-~

“income Level for the entire district and class sifying each

~

o ~ individual school district into one of three groups: M, above

the census medien for both educationfand income levels; 2, below
the median of both; 3, a mixed group abOYe on one criterion and
®. below on the other.‘ These three groups were theﬁ designated‘-as
below mediaﬁ, median status, and above median status'. |
Preiiminary breakdown of these data indicéted that using
@ school district educational level and inconie level as ci*iterion
resulted in having only 11 sets of white twins fall into the
below median group (in proportion to 136 sets .of black twins and
@® 72 sets of Spanish-surname tw1ns who fell into this -category) . _

Whlle this distributi‘on may well reflect the qoclal bias that

race produces in the area of income and educational potential,
13 : - o
® - it seemed unreasonable to assume that in the entire school district

there were only 11 sets of white twins whose families were below

the mediaﬁ on educational and ineome levels.’ It was therefore
® "h‘dec1ded to contact parents of eaLh Lw1n set ‘in order to ask

‘them questlons about the educational level employment etatus

4‘ e

of the family, and to ask them}&f the family income was above

o the school district median salary of $11,909. The median




A g . / |
g \
level of education was high school level. The decision was
made to contact all twin famflies in thq sample‘rince'contacLing
only the-white families.wouid make the daka on income, education,
job status, and zygosity noncomparable' to the rest of the éample‘
The contact was made .‘hindivid&als_who had;no access to
{he twin scores and bilingal callers were used for Spanish-surname
famiiies when -necessary. FEach h¥me having a-phone listing was
contacted, and letters detailing the ﬁroject were sent to homes
iﬁg which there was no phone listing (See Appendix C;E for o
'leLters). Due to the high mobility level in the Lés Angeles
Unified School.District, this p%0ved to be a cﬂmbersome taskand
took a prolonged period of time (7 months) . . About two-thirds of
the pareﬁts were contactedland were willing to éive us the déta.
Only one parent refused to give the information and most were
ﬁquite interested in participating and voluntarily gave all infor;

mation except family income. For the one-third of the cases

where we were unable to locate the parents of the twins, i.e.,

3

moved out of the school district and'leff::m)fbrwarding add?il
the twiné were assigned the inéome level and .,educational 1e§§{:
~for that pafticular school district. Table 2 gives a final
breakdown of our sample by ethnic and sacioeconomic distribution.
It is interesfing to note that the highest socioeconomic
status school aﬁd one of the lowest fell in our sample. In the
“high sociogconqmic'status school fhe average income was $46,553

and the median educational level was three years of college.

(This. school had both black and white twins). The lowest

18
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TABLE 2 ' | = B
. + -y o .
\Distribution of the Los Angeles Area Twin Sample o . N
X by Ethnicity and Socioeconomic Status - : , '
A Ethnicity _' American - Black’ Asian Spanish Other White - Total
Indian - surname *
Socioeconomic
Status
- Upper ~20 4 6 6 .. 184 220
Middle | 154 20 - 88 .18 254 534
" Lower 4 . 262 4 134 4 86 494
TOTAL 6 436 28 228 28 524 1,248
, - - - ‘
29 : .

op’
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'sample). However, the data from the Stockton, sample did not

qocloeconomlc status school in the sample hdd an ayverage ingome §

l

of $4,724,00 and a median educational level of one-three years't'{

of high school.

¢ - ) .

Stockten Sample | ™ S ' \”

lhe ‘data for the Qtockton sample was obtained in a dlffere G
Y

obtain all of the necessary information from‘all grade levels 8
Thus, the Stockton data including median levels of education, and
income as well as the distribution of ethiic groups was a more

compdete record for that district. (See Table 3 for Stockton

jnclude any determination of zygosity and therefore this data
was to be analyzed separately using the s ame method Scarr—
Salapatek used for her 1963 study. There were 161 sets of twins

in the Stockton area of which 77 were white, 27 were black,
: S _ :
35"were Spanish-surname, and 21 were "other". For both school

districts, the twin sample reflects the ethnic distribution'and
. 5 - '- . ) T /
iUCQ%? levels_of.;?é’school.district with the above noted
ow

exception of the er number of Spanish-surname and Oriental

3

twins.in. the Los Angeles sample.

b

)

Los Angeles Twins . C t N

The subjects .were 1,248, twins identified as twins (from
-J
school records by "school personnel) who were enrolled in gradeq

2 through 6 of the. Los Angeles Unlfied Sohool Dlstrlct " No data

could be collected on twinh in rades Kinderkarten to 2, since

.dlstrict pollcy concerning testing'had changed and no individual

- ) R ) . " & I {;ﬁf .
..<l T B IR '/;"ﬁ- -

,;.J-k,

.éf*_f'
e
manner with the school QiQLrlct assigning one 1nd1v1dual to A
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TABLE 3 :

Distribution of the Stockton Twin Sample o
by Ethnicity and School Level ¢
e !

- \ q | h
.. . Junior Senior
Ethnicity \ K - 6 High - High Total
Black o3 9 | 5 27
Oriental . 0 0 . 1 . 1
Spanish- 22 .9 4 35
surname ' '
Other. 4 11 | 6 - 21 *
white ° - 37 937 L 13 77
TOTAL 76 56 . 29 161
% ! P
a 1 .
‘_ . o ZL{Q | |
¢ * ' '\.. oo )




tcsc scores were aVallabhitinfthis grouP. A total of 203 5

sets ofxmonozygotlc and AZl,eets of dizygotic twins composed

the sample. (See Table 4 for dlsﬁribution of che twin eets

by ethnic membership and zygoslty). There were 218 sets of =

Llack rwins for whom data were available, 153.0f .these were

“lraternal and ‘65 were identical twlnek " (This proportionagely

reflects t?e_higher fralernal twinning rate in the black

population). There was data available for 262 sets of white

twins ot whom 172 were fraternal and 90 Qere.identical twins .

“Theve yerealléfsecs of Spanish—surneme'twins of which 74 w%re

fraternal and 40 were identical” twins . Thensample had‘data ¢

for only 14 ‘sets gf oriental twiné, of whom 4 werelidentical

and'lO were fraternal. There were only two sets of Indian

twins (others also include Philippine and'children classified

as othet) for whom ddtd was avallable in the entire 2 - 6 grade

Los Angelcs City Unlfled School Dlstllct despite thelr fairly

. numerous representation in this populatlon 1
"Table 4 contains a comparison of the.twins sample with the

ethnic distribution reported for all of the elementary schools

in the LOS Angeléé‘Uniried School District. '(School bietrict

Data). As the reader will note, American—lndian A81an Amerlcan

and Spanlqh surname,. tw1n% are somewhat under Sepresented according

to the district data whlle black: ad?white twins are thus

loverrepresented. This overrepresentation is parclcularly noticable

*

in the black group However the rate of fraternal LW1nn1ng in

the black population is hlgher than in the whlte population.

I L]

22
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TABLE 4
Distribution of Subjects of Ethnicity and Zygosity

f

~

!
ETHNIC MEMBERSHIP
- : - - American - :
Zygosity Black Asian- Spanish White Indian & -  TOTAL
. ) - American surnadfie Other
: . ‘ : -
Dizygotic Twins -~ = 73 . ", 2 35 . 81 5 - 196
Opposite-Sex . ' - ‘ L ‘ . 3
! , ' ' ' . .
Dizygotic Twins ‘ 80 B 8 . 39 91 : 7 : 1225
X Same Sex (observed) - . ) i '

(predicted) (73) (2) : (35) (81) ' (5)
Monozygotic Twins 69 ' 4 40 9¢ 4 203

(predicted) (72) - (10) (44) . (100) ., (6)

. ' . ¢
Total Number 218 - 14 114 262 . 16 ' 624
_ Population % 134,97, 2.2, 18. 3% 42.0% 2.6% ’
Percentége of all 24.7% & .97 31.7% 38 .47, . 3%
pupils in each . : ' : '
group in all . _ -
elementary schools . S ’ " « .
(from district _ . »
records) ' ‘ '
'y
¥ %




Ameri can population and data from the Burecau of Indian\Affnirs
. \

has .indicAted tthat for the population of American Indiaﬁf
\
living on reservations, twinning-is also/quite low. The\guthor

has been unable to find any comparative data for the Spanish-
°
\

surname population and can only hazard a guess that the lower

\
f \

number of twins in the sample reflects a true difference in the

° twinning rat:p for this population. o w X
Table f09r a1s0 contains & comparigon of the‘expected{
and observed number of twins. There will be approximately
o the ;al1\(} r_}Llrnt>‘e1‘ of same—s_ex\as- opposite sex pairs of dizygotic -

twins and the percent of Monozygotic twins can then be estimated

by quing twice the percent of oppbsite-sex twins from 100.

This would seem that some\of‘our monozygotic twins have been

misclassified as same-sex dizygotic twins. While the number is

small thié would tend to bias the data in¢leading to a more

restricted variancé for the dizygotic grbup which dbuld:lead to.
;

a slight underestimation of heritability.

Tests Used in This Study /

»

Three different types of test data were available for the
twins, two:of these ‘were achievement type tests and the third
v . .
an ability type test. The first test for which data was available
was the‘Cooperative Primary‘Reading Test (CPRT). The ;scores
for this test were reported in whole percentile and there were
~ three different forms available for each grade level. - The means

and standard deviations for eacﬁ form is included in Appendix E.

t
?

)

24?
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“

Some twins had been repéatedly tested on the Cooperative
s . ‘

»

Reading Test and for these twins a separate analysis using

a‘repéated measures design has been used. 7
A second battery of achievement tesfs'administered to
° the twins throughout éheir school years was the Comprehensive
, ) Test of Basic Skills (CTBS). Again the score for this test
was in whole percentile and there were different forms available
° ; for.each g.rade‘level. The means, standard.devi'ation and for -

each form of the test were reported in Appendix F.

a

. The ability scores for the twins were from several tests;

¢

the Stanford-Binet, Weschler Intelligence Scale for Children,

. - *
-

the Otis-Lennon, Kuhlmann-Anderson,. and the Leiter International’

Intelligence Scale. ] ; ' \

® .
| \
i

° )

T
® "

: ’ \
1 . 5 N
. A ¢ | . ) \ ' , )
.. ‘,
' * w 2
®
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CHAPTER 111
Results ’ :

The data were analyzed for'only the three major sub-
proups of twins in the sample since the ntmber of Asian-
American, American-Indian and other twins was too small to

permit an adequate analysis. While there were differences -

between the upper and middle socioeconomic status groups,

. Lor each of these groups the differences were not as great

as weré those between the upper-middle combined and the

lower socioecoﬁoqic status group. The number of twins in

theﬁupper socioeconomic status group'for the two minority

groups was quite small; therefore, in accordance.with many

other studies (Scarr, 1967; Lesser, Cla;k, Feiffer, 1967),

déta for the upper and middle class.groups were combined.
Equivalent forms of each.test,were normed and grouped -for

analysis and test scores on the adhievgment measures.are

given in percentiles. Each set og;hgalysis i8 presented in a

o8 . : \

. ] Y ) [ Yy
separate. section in order to make comparisons easily. :
. o R i

x

%

Analysis of Tests by Ethnicity’and"

Socioeconomic Status

A

Cooperative Primary Reading Test

Data from the Cooperative Primary.Reading Test were avail-

able for a tota} of 1,102 twinsl"Table'S presents an analysis

of . the CooperatiQe Primary Reéding Test scores by ethnicity and

socioeconomic staéus. A brief glance at the table r%yeals

white-black score differences similar to tﬁosé-%gpdrted‘in'

C R

.26 - . i

| 3 N ] - .%.



TABLE 5
[ , . ' o
’ Analysis of Cooperative Primary Reading Test Composite

Scores for . Different Ethnic and Socioeconomic Groups,

) ' ETHNICITY

— (. _
Socioeconomic , R ™ )
Status . Black Spanish- White Total
L ) o _ surname , o
- Upper-Middle X  736.02 42 .68 . 55.30 49 .01
' SD 22 .06 28.13 ‘ 25 .50 26 .42
N _ 167 89 . 434 690
¢ \ Lower X 29.99  ___-32.37 36 .40 31.47
] = SD 19.93 . 21.52 ’ - 19 .37 20.40
N 242 119 51 412
~ Total X 32 .45 36.78 : 53.31 . 42.45
¢ - / Sh. ~21.01 25.03 .+ 25.58 25.77
* N 409 208~ 485 . 1102
. d
] ] if N
. ¥ Factor | CoMs . df P
Ethnicity (E) (eliminating =~ 22799.18 ~UUURL L 4L 57
socioeconomic status) ' v
Socioecottomic status 20148 .79 1 36 . 745
@ (eliminating E) S
) ) . . ! '
E X socioeconomic status 2587 .39 2 b T 2%,
Interaction T ” ‘ '
Residual - 548.44 1096
o . _ .
ek p ;O]_
@




other studies. ~For all ethnic grougf the combined upper-
middle socigeconomic class group scofes were higher than

those of the lower socioeconomic status group. White twins
scored higher than the Spanish-surname twins who in turn
scored higher than the black twins. The analysis of variaﬁce
confirms that ethnicity (with socioeconomic staﬁus'eliminated)
and socioeconomic status (with ethnibity eliminated) were
significant main effect at the . 001 level and the interaction

was -also significant at ‘the .01 level.

4

Data yere available for a total of 359 twinslon the Coﬁ-
preheﬁkive Test of Basic Skills (Reading‘Pgrtion). Table 6
presents an analysis of these scores&by ethnicity and socio-
economic status. Tﬂe expected socioeconomic status differenceé
in scores were found with the exception of the black group.

For this gréup the scores of the 1ower‘sbcioeconomic stafus%

twins were slightly'higher thaﬁ those of the upper-middle black

‘twins. White twins again scored higher than the Spanish-sur-

name twins who again scored higher than the black "twins in

‘each of the socioeconomic status groups. Again there was a

significant main effect for ethnicity (eliminating socioeconomic
status and for socioeconomic status (eliminating gthnicity) at
the .00l level as well as a significant interaction. | .

The analysis[of the'Coﬁprehensive Test of Basic Skills,

Mathematic scores were computed for a total of 292 twins. Again

the upper-middle- socioeconomic statgs'groun had higher scores

than did the lower socioeconomic group. . Again the white twins

28
‘8 ,:36;:

e T
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| " TABLE 6
@
Analysis of the Comprehensive Test of Basic Skills-
(Reading) Scores for Different Socioeconomic Status '
and Ethnicity Groups
¢
BTHNICITY
o - T T ; g
¢ Socioeconomic : Black Spanish- White + Total
Status - surname ' '
Upper-Middle X 24 .87 37.45 _ 54.70 47 .22
SD 19.72 21.50 . 24.05 25.76
¢ N 41" 34 - - 167 242
Lower X 25.90  27.31 37.75  27.79
SD 21.40 21.00 20.46 21.31 -
N . 64 39 - 14 117
° Total X 25.50 . 32.03 © " 53.39 " 40.89
' SD 20.67 - 21.70 2417 . 26.02
N 105 - 73 . 181 359
\- @ -
Factor - | MS df - F
Ethnicity (E) (eliminating .- 15823_39 ' 2 - 31 .40 %Kk
socioeconomic a{atus) o -
® éocio‘eco'nomi_c status | ' 2539..06 / 1 ' 5 04%
(eliminagihg E) ' > '
E x socioeconomic status 153253 9 3 04
Interaction ' : ‘
¢ Residual - 503.88 353
S * p .05
@ - Y p 901
1] (
( 29 ' .

£ ' - :r? ¢
- . - i B Al .
R v, . . N : . . .




TABLE 7
| g .
N X
Analysis of the Comprehensive Test of Basic Skills .

(Mathematics) Scores for Different Socioeconomic

Status and Ethnicity Groups

¢
ETHNICITY ~ \
® T : - N : ) . -

. Socioeconomic Black Spanish- White Total

Status v . surname
Upper-Middle X =~ 20.22 36.58 . 53.98. 43.43 .
® \ Sh 17.11 20.82 . 26.25 27.50
N 41 26 107 174
Lower X 21.49  28.86 35.56 25 .31
.SD 22.63 26.31 22 .44 .24 .34
N 64 . 46 ’ 8 . 118

< S ’ ' . o

Total: X 20.99 31.65 52,70 36.11
' SD 20.58 24760 26.34 27 .69
N . 105 72 C. 115 292

® .

Factor . . MS . df F
Ethnicity (E) (eliminating 17565.50 2 30 . 90Kk
socioeconomic status) _ : :

@ : ' _ ‘ . ;K
Socioeconomic status - 1113.97 1 1.96
(eliminating E) :

\
E X socioeconomic status 1220.37 2 2.15
Interaction )
L , ' ‘ ! ~
_ " Residual : . - 568.39 286
¥
ek p - .001 : \ _ ///,
° |
. ,
- 30 |
) ” 38
s "




[ 4
in the sample had higher scores than the_Spanish-surname
twins who had higher scores than the black twins. Again
ethnicity, (eliminating socioeconomic status) was significant

at the .001 level. Socioeconomic status (eliminating ethnicity)

By

ol

was not signifitant, nor was the 1nteract10n qignlficant

An analysis of the combined composi.te score% on the
Comprehensive Test of Basic Skills for the different ethnic
“and socioeconomic statun g;oups was presented in Table 8.
There was a s1gnif1cant main effect for ethnitity (eliminatinp
socioeconomic status) at the .001 level and the interaction
ot ethnicity and socioeconomic status waslsignificant at the
.05 level. Again the white twins had higher scores than the
‘Spanish surname twins who, ﬁ//(nigher scores than the black twins.
Within the Spanish-surname group and the white group the upper-
middle class twins scored higher than the lower(socioéconomic‘
status twins.

Ability Tests ¢

All of the ability tests (The Otis-Lennon, Kuhlman--
Anderson, Stanford-Binet, Wechsler-Bellvue) were combined by

standardizing the scores. Table 9 presents the analysis of
'R . ’ ' B . .
' ' -the composite ability test scores for the different ethnic

i
and socioeconomic status groups for.a total of 348 twins. The

upper-middle socioeconomic statud twins tend to have scores

e . >

" higher ‘than the lower socioeconomic status twins for'all,ethnic

L

* groups.v-White twins had scores higher than the Spanish—qurna“g

g twins who in turn had scores higher than did the black;twins.

¢ ~ Again a main effect for ethnicity (eliminating éocioeconomic,status)

N

)




TABLE 8

‘Analysis ofhcsaprehensivé Test of Basic'Skills Composite

Scores. for Different Ethnic and Socioeconomic Grouns

o .. : I E
| - ?}i@}g}z

» i .
Socioeconomic - . Black Spanish- * White Total
¢ . Status - surname
¥ — - | I - \\\
; Upper-Middle d X 21 .82 37 .68 5419 . 46 .02,
SD 16.61 20.54 23.53 25 .41
| N 49 35 181 265
o ‘ o : ' .
Lower . . X 24 .28 30.97 37.54 28 .21
- SD 21.19 24 42 1901 22.53
N o 67 ' 48 ¢ | 129
\ , -
Total X . 23.24 33.80 52.99 40.19
Ps - : 5D 19.35 22.97 23.59 25.87
N " 116 83 - 193 394
¢  Factor - - us - 4 . F
Ethnicity (E) (eliminating -  21217.46 . 2 43.42%k%
‘'socioeconomic status) St e | . o
| SES eliminating E - . 1295,08 1 265
L 5 , o -
E x SES | IR 1693,60 2 T 347
Interaction : ' - : ;
Residual ) . 488.60 388 “
® ' - : R : -
* ..p"'"' '05‘
. kRE b 001
°
. \
32 . 4 B . /\ P i . |
_____ SR ‘()‘_h T o T e



®
| L : ' TABLE 9
o ; | 7

Analysis Of -Intelligence Tests ComDQsite Scores For = -
Different Ethnic And Socioeconomiic Status Grolips
v \ /
ETHNICITY. _
¢ . | -
: Socioeconomic - - sz’ish- _

@ Status Black - surname _ bghite Total

N, | - , . - .
Upper-Middle X 91.10 - 102.48 - 114. 36 . 109 .1

‘ - SD 18.30 21.99 | 17.95 - 20.4

. N 39 33 177 249 -

® ' - | | _ N

' Lower X . 87.82 88.27 90.65 . 88.46
SD 18.97 ] 18.39 11.64 17 .06
| N - .53 : 28 18 - 99
' -Total - .= X - 89.21 .  95.96 112 .18 103.26
e SD., .. 18.14 ' 21.47. 18.75 21.65
' N © 92 61 195 318
Factor - | - - MS T F
° = '. = = = |
’ Ethnicity (E) (eliminating - 1540.66 . . 2 S22 TeREk
'socioeconomic status) S " : -
, Socioeconomic status : w481.82 . 1 . 25.60%%%k

' . (eliminating E) L e S
o : L . ‘ | '
| E x socioeconomic status ' 2004 .41 2 6. Q5%

Interaction ) o . e | ' -
 Residual . v .~ g 331,32 342

o N : i . .

L :i*.' b, }831 | ro . ' ;
. ' P UL . ' ' ) ‘ _ _'—/ o S ‘
. . . o . ) . | , IS
i .Ai. S} =

S Lo
B AU S T o '




nd for: ﬁooioetonomic status (ellmlnating ethnicity) was

BEAN ‘& ~

_\&mwufath%me D01 level and the interaction was sjgnifi(ant

@ A%
TN s leu:i’(
oY
‘ﬁ@ tS\Of Test Scores by Socioeconomic Status and Zygosity
- :
4 . r J) W .
® _Cg %\Fatlmzrlmmx Readlng lest - v

e -~

lab @ 10ﬁnresents the analysls of the Cooperative Pr1marv
o Y
'ReadinggTe:k homposlt scores for the dltferent socioeconomlc

. | gtdt,:‘. ﬁ

\d !ygogity groups The upper and mlddle group had

GY --'. -

¢

scorqh;ux,\er th&i did the 1ower soc1oeconom1c status group
S T n:“\:ﬁ )
(signif%hlxm maln} ffect at .001 level). 7yqosity was not.

AL s
\
e signi.ficax:'g n01 was ’the 1nteractlon and’ there was 1ittle dif-
' ference betﬁeen the %erformances of monozygotic and dizygotic
s : ,_\}','_. ﬂ .

&, M : Vo

twrns . "éﬁ‘ o
IR L

MQ“

‘ _ ComprehensJ‘\J‘l’;gsi 'Ie}st of as1c Skllls

(K \
Table- )1 ﬁXesentsﬁthe results of the analysis of the
Yo Comprehenslve‘lest Of?ﬁasla.SklllS (Reading) scores. for the
.' different soc1oeconom1c status and zygoslty groups. Th'ere was
‘ a significant main effect  for socioeeonomic status with the upoer
and middie groop having,higheruscores than the lower socioeconomic
o group.* Zygosity did not have a sighificant effect norrwas“the
| \interaction_significant.; Table 12 present the results of the
e \ahalysis?for its ComprehEnsive Test of Basic Skills, "~ Mathematics
o _scores for the different soc1oeconomic statusﬁ‘groups Agraln there
;?= was. a s1gn1chant main effect for soc1oeconom1c status with
o } upper and mlddle group,hav1ng hlgher scores than lower %gcio-
‘. E — -economic status groups . Again nelther zygosity nor the inter-

aqtion'had a signifroant’effect. Table 13 presents‘the resultsﬁ
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] ) o S - | %
o . . . . ) e el
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] L | TABLE 10
- {
Analysis Of Coopera‘ive Primary Readiqg Tést Composite

Scores For Different Socioeconomic And Zygosity Groups

* 4 |
SOCIOECONOMLC @TATUS o
® Zygosity g Upper Middle - Lower ' Total
o / .. : .
Mono X w0 56,97 45 .65 29.99 . 43 .04
. SD ' 27 .74 25.79 20.37 @@ 26.98
° N 74 174 114 = 369 -
Di X < 60.31 - 43.30 32.03 42 .16
- SD 23,55 - 25.66 20 .41 25.43
- N © 148 _ 294 . 298 : 740
e Total X 59.20 o 4417 31.47 . 42.45
_ ) SD : 25.01 - 25,71 20:40 25.77 -
N o222 - 468 412 - 1102
. ‘
® Factor . - MS df o F
Socioeconomic Status 56582 .24 . 2 100 . 61 %%
: , (eliminating Zygosity) - -
® ZY (eliminating socio- 23.82 1 o .042
economic status) - :
Socioeconomic Status : - 737.03 -2 | o T 131
X ZY Interaction - ' ‘ .
® ‘Residual | ) - 562 .39 .
: ' \
*#* p .001
® \

.35




| TABLE 11
N\ .
@ ' .
hnalysis Of The Comprehensive Test Of Basic Skills .
(Readihg) Scores For Different Socioeconomic Status
., And Zygosity Groups
o
SOCIOECONOMIC STATUS \ ‘ ;o
Zygosity Upper Middle Lower lotal
/ t
Mono X 60.71 40.59 27.68 39.75

¢ SD 26 .40 25.28 21.92 26 Y46

P9 N 19 72 38 . 179
Di X 61.20 42 .68 27.84 41.53

SD 22 .31 24 .33 21.16 25.80
N 49 . ¢ 102 /// 79 230
Y Total X 61.07 41 .82 . 27.79 0.89
SDL 23.32 24 .67 - 21.31 ' 6.02
N- 68 R YA 117 . 359
3\” N 7‘

* Factor . Ms df F
Socioeconomic Status R 23887 .24 2 - O3 40K
(eliminating Zygosity) _

@) ,, . ]

® ZY (eliminating socio- ' 120.22 1 S22

economic status) .
v ‘ , } c _
Sotioceconomic status : 33.80 ///l 2 .06
X 2Y Interaction : 5 ' .
o - Residual . | | ~ 550.35 353
Sk p oo 001 - ‘ ‘.
° .
< . ﬁ *

36

414'
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/ TABLE 12
) ‘ ' Co&grehensive Test Of Basic Skill% (Mathematics)
{ .
' cores For Different Socioeconomic Status
- And Zygosity Groups y '
L _ _ b
- SOCIOECONOMIC STATUS | L//} _
" . . N
| Zygosity Upper Middle Lower Total
L » : _ '
Mono - X 67.25 - 33.76 22 .83 34.20
) Zygosity SD 20.54 V26,47 22 .86 27.90
- N 12 49 33 . 94
s bi X @6.73 38.71 26 .28 - 37.01 ¥
; _ Zygosity -SD 20.51 26.12 . 2495 _ 27.62
: N 30 83 85 - 198
Y | | S
Total X 64.02 - 36.87 . - 25.31 36 .11
SD . 20.37 . 26.26 . 24 .34 27.69
o N L2 132 . . 118 292
e . o -
- Factor N MS df F
o 'Socioeconomic status 23328 .44 2 38.03%%%
(eTiminating ZY) : o
ZY (eliminating socio- 607 .80 1 | e .99
economic status) : . S
". Socioeconomic status 303.00 - .2 .49
x 2Y Interaction _ . . ~
Residual 613 .38. 286
PY BRI .001 : _ | - A
' Aﬁ.
.
. ‘
37 Fy
| . !




® )
I
. TABLE 1)
P Analysi$ Of Comprehensive Test Of Basic Ski.ils Composite ( '
Scores From Different Socioeconomic And Zygosity Groups
° - o SOCTOECONOMIC STATUS
] A Lo
Zygosity Upper Middle Lowef' Total
, X ’ , )
* Mono X . 63.19 - 38.74 2724 3920
Zygosity SD 23.64 2491 22 .42 26 .40
N 21 81 39 . ‘ }41
Di X 59 .82 4178 28 .63 - 40 .74
PY Zygosity  SD 20.46 24 .47 22.69 25.60
<; _ N 51 112 90 - - 253
Total X 60.80  40.51 . 28 .21 40.19
' SD 21.32 24.64 22.53 - 25.86
. N 72 193 129 . 394 -
* ( ' ‘
? . . *
Factor — ‘ MS . at . F
L Socioeconomic status 724547 .64 2 44, 69Kk
P ) (eliminatipg zZY) ‘ . - - '
ZY (eliminating socio- | 192.05 C 35
economic status) ’
Socioeconomic status 232.54 2 42
@ x 2Y Interaction '
-“ Residual ) 549 .34 388
- _ ,
° “ Sk ‘p. 001 N \' !
@ \
t 38




of aﬁalysis of the Cpmprehensive Test of Basic Skills  composite
scores for the differeqt socioeconomic status and zyposity
.groups.  Again there was é significant main effect for socio-
economic status with upper and middle group having higher

'
scores than lower socioeconomic status groups. Again the effects
of zygosity and the interaction were not significant.

Ability Tests

Table ldgpreseﬁts the results of the analysis for the
different\socioecondmic status and zygos@ty groups. Again there
was a significant main effect for socioceconomic sfatus with
, ;
upper and mid%lé groups having higher scores than the 1owér
socioeconomic status grBups . Monozygotic- twiis had higher test
scores‘thqn did dizygotic‘tWins within each of the socioeconomic

status groups.

~Analysis by Sex and Zygotic Groups

Cooperative Primary Reading Test

Table 15 presents the results of tHé analysis of the Coopgi—
ative Primary Reading Test scores for di%fereﬂt zygoéity groﬁps
'by Sex. .Again'zygosity did not have a significant effect.
However, there.was a signifipént'main efféct for sex with females

having slightly higher scores than males. -

-Comprehensive Test of Basic Skills

!

Table 16 preseﬁts the results of the analysis for the -
Combrehensive'Tést'of Basic Skills (Reading) scores for the
zygosity'gropps by sex. Agéin there was no sighificant main
effect for zygosity and female twiné had higher scores.théﬁ

male twins (significant main effect p .01 level). Table 17 . N

P4



TABLFE

14

Analysis Of Composite Ability Test Scores For Di'fferent

Socioeconomic And Zygosity Groups

. SOCIOFE.CONOMIC STATUS

Middle

Zygosity Upper Lower Total -
Mono X . 123.95 104 .72 90.70 4 108.50

SD 15.03 21.87 *17.07 . 22 .41

N ‘ 39 51 23 113
Di X 113,12 102 .32 87.79 100 . 74

SD 19.86 18 .29 17.11 20.87 &?J

N ~ 68 . 91 , 76 235 ®
Total X 117 .06 . ©103.18 88 .46 103.26
' SDh 18.91 19 .61 17 .06 - 21.65

N ¢ 107 142 99 348
Factor. MS af F
Socioeconomic status ©19794.90 2 57 .67 %%k
(eliminating ZY) ¢
ZY (eliminating socio- 2110.04 1 ' 6.15%
economic status) T " .
Socioeconomic status 567 .34 I 1.65
x 2Y Interaction oy '/ :

) i
Residual "343.25\ 342 '
Yt P _001
. 40
I 18



®
) TABLE 15 -
° | | !
Analysis Of Cooperative Primary Reading Test Composite
Scores For Different Sex And Zygosity Groups
' /
A _ |  ZYGOSITY
. Sex Mono N Di, ‘ ~ Total:
T i _ Zygosity Zygosity o
@ |
J Male X 42 .92 39.21 : 40.42
) 2495 24 .80 24 .89
N 171 352 ‘ . 523
Py « Female X 43.14 : 44 .85 44.28
SD 27 .84 -~ o 25.72 | 26 .43
N 191 . 388 579
Total X 43,04 - 42.16 42 .45
: SHE 26 .48 : 25.43 : 25.77
e _ N 362 74Q 1102
| | ;
Factor .- Ms o, df ' . F
° Sex (S) (elimin- 4099.56 ~ __ 1 ) C6.21%
ating zygosity :
(Z) | ( |
7 (eliminating $) 178.58 B | s 2T
o S x Z Interaction  1779.15 B 7_ 2.69
| Residual . = .  660.42 1098
® St p .05 -
. |
/"\.4

41 : .k




TABLE 16

) - - .
Comprehensive Test Of Basic Skills (Reading) Scores
. For Different Sex And Zygosity Groups
. | ZYGOSITY
Sex Mono ) Di Total
| Zygosity Zygosity ¥
° - ' . E : ' -
Male X 35.60 37.74 37 .06
SD . 2546 25.80 25.63
N 53 115 168
" Female X | 42.65 . 45,32 44 .25
g - < '.Sp - 26.92 25.36 ' 25.96
-, N 76 | 115 191
Total . X - 39 .75 41.53 40 .89
SD 2646 25,81 26 .02
5 N - 129 : 230 . 359
® - ,
) Factor | ' MS daf . F
o " Sex (S) (elimindting  4844.14 1 7. 25%%
‘ zygosity (Z) ' | .
Z (eliminating S) 487,12 Co1 | .73
S x Z Interaction =~ - - 5.47 R T .01
® = Residual 668.36 - 355,
*¥x p .01
. L]
v & o™
‘ o .
' !
t 42

50




TABLE 17

o
Comprehensive Test Of Basic Skills (Mathematics)
Scoreq For Different Sex And Zygosity Groups
¢ f
ZYGOSTTY
Sex ' Mono S _ -’ .Di Total
® ‘ | T | Zygosity ~ Zygosity
Male X 2816, T 36.13 3377
' 'SD - 26 .89 28 .33 28 .05
N S 40 .' ~ 95 _ -~ 135
o Female ¥ X 3867 : 37.83 " 38.12
SD 28.03 - 27.07 ‘ 27 .32
N 54 ' 103~ ) 157
Total X 34.20 37.01 36.11
_ SD 27.90 _ 27.62 27 .69
o : -N ) 94 . : " 198 292
Factor -omMs df F
® Sex (S) (eliminating 1462.27 ! - 1.91
: . zygosity (2) : | ‘ : A
Z (ellmlnatlng S¥: “‘W]595.75 | 1 .78
o s X Z Interactlon' 1217.10 ' 1 1.59
| Re81dual P " 763.93 ‘ - 288 :
@
@
c 43 , ’,//
3l . |
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present(,khe results of the analyqistor the (omplehensive
T~

Test of Basic Skills (Mathematics) scores by sex and zygositf\\\m
There were no significant effects though female twins often
tendedrto have'higher scores than male twins. ‘Table 18 presents
the results for the analysis for the Comprehensive Fest of

Basic ‘Skills comp031te scores by sex “and 7ygosity There was a
81gn1f1cant main effect fof sex witthemales again having

highe1 scores than ‘males .

Ability Test

. Table 19 presents the results of the analysis of the

. ’ ' KA '
combined ability test'scores by sex and zygosity. There was
no significant main effect for sex: However, monozygotic twins

of either sex tended to have significantly higher scores than

did dizygotic twins and the interaction was also significant.

Analysis by Ethnicity and .Zygosity

Cooperative Primary Reading Test

Table 26 presents the results of the enalysis of the
}CooperativeuPrimery,&eading Test scores: by ethnicity and zygosity.
There was a 81gn1ficant main effect for ethhnieity with white
twins hav1ng higher scores than Spanlsh.surndme twins who had
higher scores thanhthe black twins. Zygosity did not have a:
‘significant"effect-and the interaction was not significant.

Coﬁprehensive Test of Basic Skills

Table 21 presents the results of the Cémprehen31ve Test
~ i ')

of Basic Skills (Reading) scores by ethn1c1ty and zyg081ty
Agaln there was, a signlficant main effect for. ethnicity with

white twins having higher scores than Spanlsh surname twlns who

v 4
V. g % i "

¢

o
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TABLE 18

» Analysis Of Comprehensive Test Of Basic Skills

Composite Scores For Sex And Zygosity

/ ZYGOSTTY
® T .
/ .
e /. . .
1 i . .
Sex / ono ' Di . Total
i oelty Zygosity ‘
Male- X _JJ 95 . 37.73 36.22
. . SD ~25.20 . - 25.49 25 .43
N 57 - 123 - 180
Female = X 43.44 43.59 ™ 43.53
‘ SD . 26 .50 25 .47, 25.82
. , N 84 130 214 e
Total X 39.20 40 .74 40.19
SD 26 .40 v 25.60 25 .86
N/ 141 ﬁ 253 394
. Factor MS. df F
- Sex (S) (ellmlnatlng 5435 .35 1 - 8.26%*
zygosity (Z) -
Z (eliminating S) 416 .98 1 .63. -
S x Z Interaction 472.96 v 1 e ;72
) ; Vo
N Residual 658.45 llékiﬁayi.
%k P 01 ) A
Y [r “\‘ - . ‘ - ( .
f \ . Fa 2 o
. / . ‘\_ N ’
/ Y \: f LI K
‘:‘ 3 ! | | ,q }‘g, “1
_ 5 45 . ( .
- . b
. Ql e . - }:3
R 93 | “ T
‘ W oo o . '0-., ): ' " Y



TABLE 19
 Analysis Of Ability Composite Scores For .E{
' Sex And Zygosity ¢
ZYGOSTTY
Sex ' Mono Di - " Total
- - Zygosity Zygosity SR
Male X 111.62 98 .04 102 .38
SD 22,26 19 .01 _ 21 .03
N 56 119 ' 175
Female = X 105. 43 103752 e 104 15"
' Sh 22.32 22.36 ‘ 22.30
- N 57 o 11% : 173
Total X 108.50 100 74 . 103.26
SD 22 .41 20.87 v , 21 .65
N - 113 235 . 38
- ~ ' - \
Factor NS a0 F
Sex (S) (eliminating 249 .08 1 - 55,
zygosity (Z) -
Z (eliminating S)- 4568.23 1 - ) 10, 12%*
S x Z Interaction 2602.36 1 577w
' Residual 451,35 344 4
% p .05
epo .01
<
il . \.: iE‘;; m
T 46 -
i : ! . . . . Y o .‘w -
" - : e & O - .
L / N § - : -. | v




TABLE 20

L
N AnalyQiq of Cooperative Primary Reading Test Scores “
For Different Fthnic And Zygosity Groupq
;‘ ‘ \
ETHNICITY
. Zygosity " Black Spanish- White Total
-, surname
~ Mono .© X 31.52 3864 53.45 43 .04
SD ’ 22.13 25.04 - 26.10 26.48
N 124 71 167 362
PS Di X 32.86 35.81 ©53.24 42.16
SD : 20.53 - 25.06 . 25.34 25.43
N . 285 137 318 740
Total X { . 32.45  36.78 '53.31 42457
: SD - 21.01 25.03 = 25.58 25,77 -
® ' ‘ N 409 208 485 1102
Factor . * | oD o df F
® Ethnicity (E) (eliminating . 52307.70 2 91 . 60%*+*
zygosity (Z) . _ ) ‘
A " Z eliminating E “6.48 1 .01
| \ “E x Z Interaction - o 264.22 2 46
° Residual - . 571.06 1096
. N
_ ' : —
Fekok ) .001 :
® :
o . -
J
\ "1’-) 47
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®
TABLE 21
| i -
Comprehensive Test OFf Bagic Skills (Reading) Scores A
3 For Ditferent Ethnic And Zygosity\GrQups
. - .t}; .
® o Emwiciry |
Zygééity . Rlack Spanish White . Total.
. surname ’
® ' S . — M -
B Mono - X . 25.55 36.0/a__/ 52.06 . 39.75
‘ o ShD - 19.92 22, 25.93 ¢« ° 26.46
; N . . 35 3¢ . 64 - 129
® Di X 25.47 - 33.40 5412  41.53
SD 21.18 21.53 23.23 25.80
N 70 43 117 230
Total X 2550 ©732.03 53.39 ° 40:89
o : SD A 20.67 21.70 24,17 26.02
® - N . 105 73 181 359
Factor ~ Ms df 'F
° Ethnicity (E) eliminating ¢ 29444 17 2 56 77kH*
- \ zygosity (Z) . L
Z 'eliminating E R 246", 87 1 . .48
» B x Z Interaction ‘ | 63.70 - 2 12
¢ ‘Residual B © .518.70. .~ 353 -
Feyeok p . '. 001 . . -
° L :
L » ¥
°

48
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S

had hig s than \the black twins. Neither zygosily nor

m\\'ﬂcor
AY

X . } X ;
the interaction was significant. Table gi&presents the results

of the anatysis of- the Comprehensive Test of Basic Skills
(Mathematics) scores by ethnicity and zygosity. Again there’
\wﬂs a significant main effect for ethnicity with white twins
having higher scores than Spanish-surname twins who have higher
scores than black twinsl Neither the interaction nor the effect
{of wyposity was significant. Table 23 presents the results for
che anﬂlysislyé the Compr%hqnsive Test oi Basic Skills compqsite

: . \

score by ethnicity and zygosity. Again there was a significant
main effect for efhnicity'with white twins having higher scores

//;hﬂn Spanish-surname twins who had higher scores than!black twins.
Again the interaction and thgleffect of zygosity were not |
significant.

Ability Test

“

Table 24 presents the results of the analysis for ability
test scores by ethnicity and zygosity. Again ethnicity had a
significant effect with white twins having "higher scores than

¢

did Spanish-surname twins who in turn had higher scores. than

black twins. 1In each ethnic group monozygotic twins had higher
. _ - ‘ : \ ,1
scores than dizygotic twins?* -
Herifhbility Ratios
ie = | | R
Tables 25-27 present the results of the analysis of herit-

ability ratios by socioecohomic status and ethnicity. -In
examining Table 25, heritability ratios for the Cooperative

Primary Reading Test h? varies from a low of .03 in the lower

e - - | -

49
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TABLE 22

., Comprehensive Test Of Basic Skills (Mathematics)

Scores For Different Ethnic And Zygosity Groups

ETHNICITY
Zygosity . . Black Spanish- White . Total
o surname i
Mono X 18.00 29 .64 53 51 3420
SD 18.65 23.25 27.31 0 27.90
N 35 24 35 94
Di X 22 .49 32.65 52 .34 37.01
' SD 21 .44 25 .43 26 .07 27 .62
N 70 48 80 198
Total X 20.99 31.65 52.70 36.11
SD '20..58 24 .60 26 .34 27 .69
N 105 . 72 115 292
Factor | o MS df F
Ethnicity (E) eliminating . 28409.70 2 49 10%k*k -
zygosity (Z2) ' ' ‘
"7 eliminating E 242 .48 1 42
E,x Z Interaction 1202.53 2 35
Residual | 578.55 286
***f p 001
' \’ -
50
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Analysis Of Comprehensive Test Of Basic Skills Lompo&itg

TABLLE

23

Scores For Different Ethnic And Zygosity Groups

ETHNICITY

Zygosity Black Spanish- White Total
S surname

Mono X 22 .62 30.19 52 .24 39.20
‘ SD 20.08 20.93 25.02 26 .40

N 39 ~ . 31 71 141
Di X 23.56 35.96 53.42 40 .74

SD 19.10 24 .04 22 .82 25.60

N 77 52 124 253
Total X 23 .24 33.80 .52 .99 40.19

SDh 19 .35 22.97 23.59 25 .86

N 116 83 195 394
Factor ] df F
Ethnicity (E) ellmlnatlng 34420.72 2 69 .01%**
zygosity (2)
Z eliminating E 396 .15 1 .79
E x Z Interaction 167 .41 2 .34
Residual - 498 .78 388
1\‘ *k P

' 51 _
09
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TABLE> 24

o , _ _ '
N Analysts Of Ability Test Scores For Different Ethnie
\ i . o
Vel And Zygosity Groups
L
BTHNICITY
!
Zygosity ' _ ' Black ~ Spanish- ° White Total
‘ * ) surname
Mono X - 94 . 102 .48 116 .26 108.50
SD “ 19 83 27.24 18.02 22,41
N o 26 22 65 113
® Di° X S 87.25 92 .29 110.13 100. 74
: SD - - 17.20 16 .71 18.84 20.87
N 66 .39 " 130 235
" Total X o 89.21 - 95.96 112.18  103.26
©8D : “18.14 21 .47 18.74 21.65
o | | N 92 - 61 195 348
| L , _
Factor . M5 - df F
o Ethpicity (E) ellmindting - 18062.86 o 2 50, 7 1x%
7ngQ1%¥ (/) - _ ) :
7. climinating E B 381214 .1 10.70%%
. . o & o
, E x Z Interaction - - 87.81 v 2 '&r .25
‘ ' ” ) \\". ‘ .
Residual . 356.19 . 342 r
\\d .
R iy p .001
@ .
4
®
/
\
» L
: . 52 .
’ Q o ‘ : ‘ ) : ' 60
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TABLE 25

Heritability Ratios For The CooperatiVe Primary Reading Test

For Different Ethnic And Socioeconomic ‘Status Groups

Rthnicity Monozygotic Dizygotic Vandenbu:
No . No.
of ; of 9
Ethnicity Prs  Tmz Prs  Tdz h”r his  ©  F
Black |
‘Upper Middle SES 29 - .52 54 - .37 24 .31 A4S
Lower SES - 33 .35 85 .33 .03 45 .69
Total 62 .43 139 .36 A1 .06 .94
Spanish Surname ,
Upper Middle SES 17 .91 27 . 53% .81 .78 .5 50
Lower SES 18 .81 41 .62 .50 .59 a4
Total 35 .87 68 .59% .68 .70 33k
White
Upper Middle SES 77 - .75 139 VAN 42 .35 547%%
Lower” SES : 6 -.11 18 .05 .75 0
Total = 83 .75 157 .55% R 42 LT 2%k
X The differance between Timz and Yidz was significant.
ok Significant at the .05 level. '
ok ok Significant at the .02 level.
ek Significant at the .01 level.

[
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TABLE

26

Heritability§Ratios For The Comprehensive Test Of Basic Skills

Composite Scores For Different Ethnic And Socioeconomic

Status Grioups

-Dizygotic

Fthnicity Monozygotic

No. Mo .~

of y of
Ethnicity Prs  Tmz Prs  Tdz-  h’r
Black v
Upper Middle SES 10 .86 12 L 245k .82
'Lower SES 8 .89 23 .77 .52
Total 18 .85 35 .63 .59
Spanish Surname
Upper Middle SES 6 72 11 .88 oo
Lower SES 9. .96 14 .87 .69
Total 15 .90 25 .87 .23
White
_Upper Middle SES 32 .82 55 60+ .55
Lower SES 2 1.00 4 .74 1.00
Total \ o 77 59 .60 42

.49
-5.76

A1

N RO n

=

*  The difference between

»

r

imz and Yidz was significant.
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TABLE 27

Heritability Ratios For The Ability Tést Scores By

Ethnicity And Socioeconomic Status

e e e e vt ——— - —— e r———

Ethnicity . »Monozygbtic Dizygotic
No. _ | Né. |
of ' ~of 9 9
Ethnicity : .~ Prs,  Tmz Prs Tdz  .h7r h's F
5813€E ' |
Uoper Middle SES 6 .97 7 67% .91 .43 1.
JLower SES ‘ 4 .92 11 . .92 0 .65 2.
Total , 10 .96 18 .87 .69 .58 2.
Spanish Surname | . )
Upper Middle SES 6 .91 6 .75 .64 -.61 - :
Lower SES 2 1.00 7 .81 . 1.0- .90 10.
Total /@K .93 - 13 .83 ' .59 - .66
‘_\,_}-}_.i;.tf‘ . : \n'h . \.\' i r
Upper Middle SES 30 .80 ¢ 47 .69 35 .5 119 1.
Lower SES - -1 . 5 - 49 e
Total : 31 . 80 52 .71 « .31 .19 1.
, _ : - )

* The difference between Fdz and Tmz was significant.
™ _ :




%
socioeconomic status black group to a high of .81 in the
upper-middle Svanish-surname group. For the Spanish-surname
groﬁp and the white group there is a significant Vandenberg F.
NOLe“thét for Ehe"_ower socioeconomic status white“twins,the
correlatioﬁ for the dizygotic twins was higher' than that for
the monozygotic twins, thus making a heritability ‘ratio
ﬁeaningless.

Héritability ratios on Lhe‘Coﬁprehensive Test of Basic
ékil}s gomposite'scores (See Table 26) also have a widé.range,
from a low of .52 for th lower sociloecotiomic status bléck gvbup
to a high of 1.0 fér the lower socioeconomic status whi&e gfoup.
(The later score is not a meaningful one since there were only
two.sets of monozygotic tWiqs in the group). Scores for the.upper—“
middle Spanish-surname dizygotic twins wére higher than thos;
fdr the monozygotic twins thus making a computation of h?
meaningless. o

Heritability ratios for the abilityutests'were presented

s

on Table 27. They vary from a low of zero in the lower socio-

-economic SCatus‘black_grouprto.a high of 1.0 in the “lower

socioeconomic Spanish—éurname groubt'(The later score is not

a meaningful one sinte there were énly two sets of twins in
the monoiygotic group) . It was impoSsibie to compute an”h2
for the lowef socioeconomic status white grouﬁ since there 'was
only one set of twins in this group. ’Note hogever, that.for

most of the groups h?2 waS“cqnsidefably below the .80 faétg;

~cited in many-studies.

Table 28 presents an analysis of heritability for the
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’ . TABLE 28 " e
. Heritability Ratios For The Three Groups Of Tests
By Socioeconomic Status
. q >
Socioeconomic Status Monozygotic - Dizygotic Vandenberg
No. No .
Cooperative Primary of - of 5
Reading Test Prs Fmz Prs Tdz her hgi F

“Upper _ . 38 ., .73 - 77 . AT .54 .36 . 1.56
Middle _ 91 ~776 160 .6 1 .38 .40 1.67%
Lower | 58 47 149 42 .09 /}/107 1.08
(Combination) (129) .76 (237) .60 40 .39 1. 64F 5k
(Upper Middle) . ' :
CPAT Overall ' 187 .73 - 386 .59 .34 29 1. 410k

: . . . oo
Comprehensive Test Of '
Basic Skills o ’

Upper . 11 .86 . 25 . 38% 77 74 3,85
Middle . 38 .84 57 .14 .38 .39 1.64
Lower 19 .80 43 .79 .05 .06 . 1.06

- (Combination) - : 49 .87 . 82 L 69F .58 .51 2.04
(Upper Middle) . AR _

CTBS Overall . . ., 68 .87 : 125 - .75 .48 4l 1.69
Ability-Test ; .

" Upper ) - 21 75 28 77 - .28 1.4
Middle ~ . o023 .89 ‘ 36 . .79 .25 1.34
Lower . . 7 .81 . 24 .73 43 1.75
(Combined) . 4@ .. 86 ' 64 . /8 .26 1.36
(Upper Middle) ° | o , . o
Ability Overall: 51 ).87 . 88 - .81 "0 30 1.43

o | | . /
x The difference between Ydz and Tmz were significant.
** .01 .
_*** .005 A .
) / " ) 7 S - Sb
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three groups of tests by socioeconomic tntuv Whon Pmeininp

W
* . 2o

all ethnic groups. Because of Lhe larphr N&lt wns po uible Lo

look at both upper and mtddle‘proups in thLb ﬂnaly31s lor

'
I

all of the tests the h2 ratios are considerably 1owor than

~

wOuld be expected and Lhe overall h? for the ablllty chtq is

bl
@ a0 ”
. ,

considerably below that usually_CLCed in the 1itengtqrq. ~

1

In examining the correlation for the same sex ghd'opnbsite

- . - '}
® sex dizygotic' twins for the (ooporatlve Primary Rt,dchng 1e s
the same sex dizygotic twins have scores correlating 6? (N 203)
while oppos;te sex twins have scores éorre}atingw.ﬁz (N 103)
.. . / . Y ] "
." The same pattern is, found for the Comprehensive Tes_ Qf Bacnc'
. . - - N
Skills with same-sex dizygotic twins having cores corralatlng
L. ) A-
at .79 (N=73) and opposite sex dlzygotlc twins hav1ng qcbreb A)//:“
° correlating at .69 (N=52). For ability tests the patt’e_‘r.'n' 1s again
found with same) sex dlzﬂgotic twins having‘an r of .85 (N=45)
and opposite sex dizygotic twins having an r of .75 (N=43). )
@ .
& v
\i“’-.\"
o o - '
& \ K ) > ¥ .
.
)
@
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7 - CHAPTER IV
_— s « - Disgussion

- There has been general consensus that tHe Los Angeles .-

‘Basin represents a socially mobile group and there is every .

Pl .

. reason to believe 'that this geographical area has less overt

. ! ' .
and 1nsti§utionalized prejudice ‘than' do many othet areas of
the LounLTy It is theLefore palticularly distressing’ to
find the dlspropo1t10nat@ number of minority group twins in

the 1ower_soc1oeconom1c status groups and to find so very

few minority twins if,the upper socioeconomic status group.
In contrfast there Wire very few white twins in the lower
socioeconomic status group. It still appears if one wishes

to be in the upper socioeconomic status E?ng one had better

pick white parents.

’
/!

Analysis by Ethnicity and Socioeconomic Status

In examined scores for the three gets of tests we find
. 3 th

N\

that for every one of the tests the were 81gn1f1cant maln

_ effects for ethn1c1ty w1th white tw1ns con81stant1y QCOrlng e

)

higher than Spanish- surnamed Lw1nq who in turn scored hlgher -

than black twins.. This was true for all of the measures (The

K «“ >

two dchlevemEnt medsures and the abllity measure) It is also.

1mportant to note that for all of the white upper ‘middle clas

-

group the scores tended to fall below the 504 the ohe. would

¢
1

expect on the achievemeﬁt tests.
In examinlng Lhe analy81s of the Cooperatlve Primary

Readlng Test for ethnicity and socloeconomic status the ranking



\

g of the gr@ups'is quite clear with the ovrdering being the upper °

\ middle class white group scoring higher than the Spanish-surname

~,

middle ‘class group, and the Spanish-surname middle class group

scoring hi&&ef than the black middlé class group. This group,

-

had scores about as high as the white lower class group who

/ score higher than the Spanish-surname group who in turn scored

U

higher than the black group . The differences between the

upper middle class (mean 49.01) and the lower socioeconontic

® '
.

class (mean 31.47) is quite large. The difference between
the average performance of the black group of twins: gnd the

Spanish-surnamed was not great; however, the difference between

o .
_ e

the white twins and the other two minority groups continuedLQO

be hlgh The Achievement Test data differed in no respeet

trom anv data that had been presented befor .and it tends to
- "reflect the general pattern thét'has been presented in the

1Lterature with soc1oeconom1c status hav1ng a great impact on
P

perf01mance scores as does ethnic membershlp x
When we;examine_the scores for the Comprehensive Test qf -

Baéic Skills. there was a difference in the pattern forﬁﬁre
\) P
mathematlcs and combined Comprehensive Test of Basic Skills-

e scores.’ Agaxn'the entire group tended to score somewhat below

-

whdt would be exDected (average 50%)... We find that for the
" ~reading portlon of this test, both ethnicity and socioeconomic
c status_wereg31gn1flcant main effects and again the white twins

-tended to out-perform the Spanish-surnamed twins who in Qirn  (
. _

out-perform the bTack twins. However, when we look at the

® | - : e :
‘ _




1

difference across socioeconomic gtatus and ethnicity we

o

see that Lhe;thte lower class twins had scores which, on
o - ' .
the averhge, were higher than those of the Spanish-surname
upper class and Lhe black upper middle class proup.
On Lhé test the\differences between the ethnic groupns

were again quite, lgrge as were the differences between the
sggfbecénomic status groups. Again thevreading tests reflect
° the standard pattern that has been presented in the literature.
‘ Sockoeconomic status had a greét influence upon scores and
the ‘white group 6ut-performed the black group. i

: Mgthematic scores and Composité gcore for the Comprehen-
-sive Test of Basic Skills revealed a somewhat diffetent pattern.
Again ethnicity Had a éignificant main effect with white twins
out-performing black twins. However, the white.lower class
twins scofed above the black upper class twins on the mathematics
score, The d}screpancy between the black upper middle group
~and lower group is in\the favor of the 1owef socioeconomic
status group: although the difference was quite small and not
significant. In examining the analysis for the cbmposite

. ' ‘ -
scores of the Comprehensive Test of Basic Skills again there was
.1 sighi,_ficgnt: ethnic main effect with the white twins scoring

* higher than the Spanish-surname twins and the white lower .

@

. ‘ . . C . .
socioeconomic class twins scoring higher than the upper middle

black group gain the black lower sdcioeconomie status twins

had somewhgt higher score than those of the black upper middle

socioeconomic status group and again this difference was not
. ' . * K i . .

A

te

significant.

N

i

y . O 2, . o S
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[n examining Table 9, the analysis of%rhe ability (composite)
° ) score§ tor all the different ethnic and sociocconomic status
groups we again find the same pattern. - The white twins scored -
higher than did the fSparrtclr-SLuw1anK3'LWiJns who scored hipher
than the black twins within each socioeconomic status group
- with the order being white upper middle class, Spanish-surname

~ upper middle class, black upper middle class, white lower class

Spanish-surname Lower class, black lower class. The difterences
on the ability tests tended to be md;h smaller both between the
ecthnicity group and socioeconomic stmtus group. Thus the pattefn
revealed by analysis of all of the three grbupé ok tests is the
sfe that has been reported in the literature with strong effects

tor both ethnic membership and socioeconomic status.

Socioeconomic Status and Zygosity

' !

f For all of the achievement tests there was a strong effect
- (‘ : .
for socioeconomic¢ status and no effect for zygosity. Monozygotic

twins and dizygotic twins did not vary in any systematic way on

.‘D.‘ e

the achievement tests. There was however, the now familar

socioeconomic status group difference with the upner class per-

s

® forming higher than the middle socioeconomic status class which
performed higher than the lower socioeconomic status group .
When'we'gxaminé the scores on the abiiity test the pattern ~_.
. . . .
‘ was somewhat different. Again socioeconomic status  had a main
‘ . ) . ' \ u;
effect with the upper group.out-performing. the mldgle group :
_ N out-performing the lower group However, for each o™ the i ‘
P socilveconomic status groups the monozygotic tw1ns tended to
f - -score higher on the lntelllgenoe test than did the dizygotict; .
* B
- ]
: ) : - , ». .
‘ ‘ | | 62" PO
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twins.  This difference being particularly apparent in the

upper socioeconomic status group where the mean for the

monorygotic twins was 123.95 and the mean for the dizypotic
twing was 113.12.  (This difference is significant at the

.05 level). There is as far as | know, no theoretical rational
inlthe’]iterature tﬁ\explaiﬂ the observed difference.

sex and Zygosity

Analysis of the gcores by sex and zygosity revealed an
interesting pattern with sdx beinp a significant main efifect
for all of thg achievement scores (except the mathematic tests)
with females having higher’scores than males. For the ability
tests the pattern was somewhat reversed as there was no signifi-
cant sex difference with males and feﬁales having approximately

.+ the same score.  There was however, a significant effect for

%ygoéity with‘monozygoLié twins haviﬁg significantly higher
R ' o
scores than dizygotic twins.

o ' The analysis of the scores bz ethhicity and zygosity

| ‘ revealed a significant main effect for ethnicity for all of
the achievement tests and no significant effect for Zygosity.

° On-the Cooperative Primary Reading Test the thte twins
(monozygoﬁic and -dizygotic) had higher scores than did the
spanjish-surname twins who-in turn had higher scores than the

.<;<f black twins - The same pattern Wstfbund.in-tﬁE'ComprehensiVb

| " Test of Basic Skills scores with the white monozygo;ic and

dizygotic twins having higher.scores than the Spanish-surname

Py twins who in turn had higher scores than the black twins.

r

“ g
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Heritability

[ ey

Lt is interesting to note that out of the eighteen nossible
heritability ratios we were able to compute only fifteen. 1In
two cases the cor‘elginns-for the dizygotic twins were higher
than those for the monozygpotic twins thus making an interoreté—
tion of a heritability co-efficiently meaningless. (See Table 28).
In one case, (the lower socioeconomic status white group) there
was only one set of monozygotic twins thus making any comparison
impossible. In addition, there were twé cases 1in which

there were only two sets of twins in one of the groups (white

lower socioeconomic status group) thus making the comparisons

meaningless. We were therefore lefr with fifteen comparisons,

. . - .
four of them on the ability tests. In general .the variation in hg\\
was quite large. VFor the achievement tests heritability ratios

vary from a .03 to a high of ,82 for the black group on the
Comprehensive Test of Basic-Skills. Both the highest and lowest
heritability ratios were found within the blaék»gr%ﬁb. (ihe .03
6n Fhe_Cooperative Primary Reading Test the lower socioeconomic -
status black group and the .82 on the Comprehensive Test of

Basic Skills found for the upper middle calss black group) . This
sample thus does not show the restriction of variance%that(has

characte rl?ed other qtudles having a wide variety of herltabillty

ratios. On the ablllty tests the black groun tended to show

4 IS

the hlgheqL heriLablllry ratio for Lhe uoper middle group and

~

@, ’ .
the lowest for the 1ower group.. 'lhe numbert “of tnlns‘ 1nVQ1&~ecL ,.,0 ‘* %
» » .

» A

~

*in each of.these samples was qu1te low and thtrefo!e tha&e-p R
| | o ; RTINS
results must be looked at with’some caution. The ? -Ltabi}lﬁy b
:’ . . .!“-- . . “&. " '
. - . ! N -~ N
64 : ‘



) : ~ 7
A repeated measures analysgis of variance was done for each

of the cases where twins had received forms | and 2 of the

same test. The resulting sample was quite small (about 5%)
and may therefore not be represefitative of the population. The
‘results of these analyses are presented in Table 29. Overall

pains In mean scores ave indiecated as positive mean differ-
ences and losses are-indicaLed as negative mean differences. W
}here was no significant zﬂcrease,or decrease for any.of  the

‘ f
Lests and in some cases gains had been made .

_Bearing in mind the possible nonrepresengﬁtiycness of the
sample, the results are interesting in view of the cumulative
déficit hypothesis. For the small number of Black twins for
whom repeated test scores were available there were decreases.
in scoves (on the average) from test time one to test time
two for the CPRT 12A, the CIBS Q Reading, the CTBS Q Math, and
the CTBS R Reaq. However there were increases in scores on the
average from time one to time two for the CPRT.23A at the CTBS
R-Math tests. None of these changes were significant.though
the numbers involved wére sometimes small. If there is a
cunulative Aeficit-effect that occurs, the effeét was not'
sample ov'o.r a one year school

demonstrated by the twins in thig

period.
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TABLE 29 

Repepted Measures Analysigs of Variance

- ¢
v

“

&

Test CPRT S . CTBS
Form s ’ - .
g - 12A 23A B-Read Q-Math - R-Read = R-Math
% o Mean N Mean N Mean N Mean N Mean N  Mean N
' Difft Diff Diff - Diff .. Diff Diff
- . BY o
Total _ N
Population 9.37 38 9.53 17 -5.63 30 -4.17 23 -4.34 73 -1.76 59
By SES L , * .
Upper Middle 12.58 19 120 11 .25 12 -1.00 5 -.79 19 -3.57 14
20W SES 6.16 19 5.0 6 ~9.56h;18 -5.06 18 ~5.59 54 -1720 45

By Ethnic.

Membership -

Black - -12.17 6 3.12 8 -7.64 14 -7.00 11 -4.55 38 94 34
Spanish Surname 15.82 11 8.0 1 -4.10 10 -1.44 9. -3/52 27 -6.43 21
White . 9.75 20 16.12 8 -3.50 14 -10.00 1 -7.25 4 2,00 2
Aygdgity : - “

Mono ' 20,64 14 -10.00 5 -2.22 9 1'66 6 -4.30 24 -4.48 21
Dizygotic . 2.79 24 17.67 12 -7.10 21 -6.24 17 -4.33 49 ° -,26 30

64B -




. a8 to ethnic membership. The number of minority group members

\
ratios for socliocconomic status also tended to vary considerably
with a low .05 th a high éf .17. VFor the ability test, herita-
bility ratios cogyputed were considerably lower .than those
previously reborted in literature and also tended to vary
considerablj. 1t is particularly important to note Lhat this
variability in.phe heritability ratios does not co-exist with a
rospficteqﬂranggof variance that has been given as an éxplanation
in many previous studies.

Univariet analysis for 149 twins for whom we have complete

*data was dope. Significant main effect for ethnicity (eliminating
soclioeconomjce status was fPund). On the ability test the intey-

1 : ' - {
action was hlso significant. .

\
Conclusions

In general terms, what is meaningful about the results

of!this study? fhe study confirmed that extrapolating from
heritability scores for one population to heritability scores
er another-populatioéwis an extremely risky Business, As you
will hote from the various tests, heritabiiity ratios varied“

. . -~
with the tests used (note the differeqpes both between the

o -

achievement tests and within the achievement test battery,

the ability tests for each of the groups). The general difference
i ) P ) B

oftén to fifteen points for .the intelligence scores that has

.. Q. .

been reported between the black and white population seems

in this study, to be as ascribable to socioeconomic stlatus factot

# it
1

A

' . : . ‘ s e S
in the lower socioeconomic status group would tend to biag thd - ..
: e _ SRS

. .

» O N I
¥ - Lt | w“ o
I .. b,

w
8

A

1 1 ] . ) " _.l"
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observed difference in Favor of white groups .

In an interes sting article in Science, (1977) H ‘rington
pointed out that Lntelligence tests may be biased{;i%fdvor{of
the majority groups in thé population and he eoncluded there
is a test b]ab which is inversely proportiomal to the Broups
représentation in the base population. Since midority groups
were included, but did not form an oqual proportion of the
population Lebted in norming abllity tests; the observed differ-
ences 1in scoees may be due to this systematic type of‘biae.

On the basis of this tudy, one can' see it ;s dangerous to
'extrapolate from an overall population statisticjof .80 herita-
bility (for the“wniee middle clask greup) tocény other ethnic .
proup or socioeeon;ﬁic status”group. lEven the white middle
class group in this study did not tend to show the same high
level of heritability that has been cited "in other sted}\s
(having a high heritability ,35). Also note thae\t%e numbe"of
white fwins T was . numerous, monozygotic twin pairs numb ring
thirty and dizygotic twin paifs numbering fortydseven.; ;

in_a study of cross racially adepted childfen ;n the
Minnesota area Scarr (1976)~found black dﬁildren adopted infB

© 4 .

.hwhite middle calss home, tended to haVe 1nte111gence quotlent

o
H

acores up to ten_point hlgher than would be predicte d on the

v

"ba51s of thelr own natural pdrent ethnic and soc10econom1c

o N

tétus gﬁoup “These " chlldren ‘thus, were close1 to ‘the whlte

Faverage than to the black average and Scarr concluded thaL . )

av

‘blaLk chlldren have’ not been adequately teqted on the. skllls 1n..9’

N 7. B -"."-?,
A . . re

2



upon tHe scotes. lhlq was ObVLOUbly fal se . qtnce it was the

v [ of

_ [

their areas of knowledge and that the black popu]atién may
have a suppressive onvtlonment in relationshiv to school tests
and intelligence quotient scores.

IE shéuld be noted that knowing a permm%;ethnic mémbgr;
ship reduces your error in estimation of their inteliigence
quotient .score by only 6%. This shows the inappropriateness
of attempting to apply popuiation statistics to -an individual.
H;ritabilityfrétips show ‘only the phenotypic estimate of
fntelligence and not the-uhderlyiﬁg genegic ability for intelli-
gence. It is erroneous Lo aésﬁme that even if h? was 1.0, there
would be no env&ronmentalleffect. As an example, éonsider the.
situation cited by Lesser (1976). Mark Twain had said boys
under twelve should be raised in a barrel and fed through a
bunghole on the side. One could easily 1mag1n such a group of

boys who would have the genetlc variation of 1nLolllpence a]ong

the contlnuum of 40 to 100 intelligent quotient points. However,
X

being raised in this restricted envifonment with little stimula-

tion, it is easy to see that the scores or all the boys would

-

be clusteled at* the lower end of the dblllty conLlnuum and show

a phenotypl score oE approx1mate1y 40, Slnce there would be

’ ’ [ ) N
lltLle vallatlon .among, the scores due to environmental .input,

.\' . [ \

it woulq be erroneously concluded that énVironment had nb, ffect\

a

I

roduced this extreme eELQC' lhe\effe was, ..,

enV1ronment whlgh

q.‘\l_
'y

"so unlform and sup

) - . 4

Ces sive that~1t reduned al(:yarlabllity ”~T'% 'f

';Vﬁhat'ﬁheh is the puxpose of dqﬁng studles on, herltablllty f'
e n e A
v . e . . s . ] oy . 3 o '_,', 1 . '.‘ . .‘,)‘. o '.‘ S0 i

L L L - . N L Lo L . 1] . ot ,y AR ]
o S ‘._.,.\_5__) R 2T ST DR A dMA
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specific effects such as

N 1‘!’"

f .
ctual traits in the human population?

of intelle To quote

Scarr, (1977), one purpose is to gain a fuller understanding

of human behavior; seconld purpose is to- give us diagnostig

clues and a respect for individual differences:; a thirdris to

r

examine implications for intervention systems with environmental

implications, rather than laying a guilt trip upon lower socio-
. - / * .

cconomicc status families as to a lack of envivonmental stimula-

tion or repressive environment. Emphasis should shift to wore

the effects of child abusec,

and it

hunger,

number of siblings, etc., is important to determine which

aspects of these are important. Recent wogk by Zajonc. (1976)

would indicate th5t‘the number 6f prior éib}ings in the family has
has a direct inflﬁencé‘upon the intelligence scores of children

in that family, so that in large families intelligent quotient
scores tend to be somewhat lower than iniéﬁallér families
Populatigns within the nger socioeconémic class tend to have
highet rum ersﬁof siblings than do'ﬁhoSe in the upper and middle
socioeconomié\class.

Cr1tic19ms of fhe Study

oF - .' N

1.

'%;_ plte the hlgh promlse of the area, data were collected
on, compaxab]y ILW sets ' I stwins - a total of 1,248 twins. Data.
v, Cep .
_WEr notcomplene ﬁor all oﬁdthese tw1n For each of the tests.
TN 4

.A<move oompxehenq1ve sEudy would have entalled examlnlng the

A K]

jtﬁnmn'h;gh wchopl and hlgh school oopulatlon for whom there

3

fis a c0n51derab1y greater body of 1nformat10n ‘available. The,
';Los Angeles Un?%led School Dis trlct tes tlng programs has
® - ! « ’ ' ( L © . !
I i Y . ‘ , v ' " - y B
} \ ” ” "d‘ . ¢ 2 . ) , :
S —-:,: T e o 68 L . \



, )
mandated recomended scholastic
and 10th grades .

to grades 6 and 12 in most

In 1970-3 the Lorge-Thorndike was

ot the school

- '- -
appitude tests’in 6th, 7th,

administered

districts Therefore,

academic records for the children in the 1979 school year

would contain® more

ment tes L{» )

Another criticism that

data on ability tests as well.as on achicve-

could be

p
(DS
¥

leveled at this

study was

use of zygosity as determined by parental information or the

Nichols' scale.

If zygosity had been determined by other than

blood smaples it would be advisable to offer this service to

parents. in any future study .

An additional recommendation would

be~that parents be contacted initially requesting their per-

C o o . . - .
mlgSlon to utilize scores for their children annonymously .

Despite the small nqu%f of Oriental, American Indian, and other

twins found in this sample |

a larger

sample reflecting the total

school population might contain an adequate number of these twins

to permit analysis.

On the plus side,

that makes a comparison between groups other than black-white

groups

tests . - B

Thl’qtudy c0u1d and qhould be contlnued

gy

Stockton area should be analyzed

P

of varlance

addendum to thls reportfgf

y R
The-teSults of the-

and it contains data for both achievement and ability

Data from the

A repeated measure analys

Eor Lhe GPRI is in rlogrebb and w111 become an

a . -

! b 4
an .
;

tudy vary Qtrlklngly from Drev1ous

W Ly -
tudréééof her&tablllty but cogflrm the often repo1ted ethnlc

this study is one of the few

)



A S
and socioeconomic class difference in achievement and ability
scoves . The later finding,tends to lend support to the validity

of the ‘!rmer finding that heritabglity varies for ecach

population according to the measure used.
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City bchool Boar(l (Dr. J\lllan Nava, Dr . Robert Docter, . .

P s _ Dr. Donald Newman, Dr. J.C. Chambersy’ Dr. Georgia Hatdy, ! . :
* Mr. Richard Ferrero) for allowing the study. DBr. William -; '
N Johnston, Sugerintendant of Schools and Mr. James Tayler ”
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o : (3) Our thanks to Dr. William Carey, Superintendant of Schools -
| \ in Stockton and Ms. Joanne Milleg;for their aid.
(4)  Mr. Frank Jost and Dr . Robert Sallander were of great help

. © . in this area.’ L ) ) ‘ I Y,
.. ) o . . .
R (5) The use pfga compute1 genelated 1list of children haVan tlag
same last’ name birthdate, ‘and home address has been
dlscusq 2 However chis=inforﬁation was not currehuly‘

<

e . _ avallable in the district oftlce

(Gjﬂ This statement was not qu1te accurate. LThe black and
. o 'white twin groups ‘were p1oportlonal to ‘the number of’ persons
' ... - - "of these groups in’ the digtrict’. However Oriental and
® ~ Mexican American groups were under repre‘;ented 1n the twin

}ﬁ. - ' sample probably due to the, lower rate of tw1n1np Ln these

13- : populatlons . g ' EETI (‘
‘(7) Statement about the 7y5031t; of twin seLs WdS@Supplled by
| the schoolq when it was a part Bf thelr record ’ In oLhor_

cases, a- questlonalre method of determlnlng zypositv was'
liged elther by twin parents Qr by the sichool pereonnel to .

_ _ determine zxg031ty Fhe questlonalle which concerneﬁ

,‘:f& _ : phyQical similarity, was deveIoped by Nlcholq and : B%obro
. 'Jvé‘ e ﬂ(1966) and they reported that about 95% of" all caées can

o ' p 7 e dlagnAs dpby their rules wifh greater'th&n 90/ dccuracy '

‘. ' (See Appendlx C for c0py of the questlonalre) o o '\_-{.

= ' ' (8) Stockton data ;as cdlleéteg but ha$ not been analyzed dué oy,

a0

1'f . .to some problems 1n programiny - " ) S U_ ;,:j%;*
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CALIFORNIA STATE UNIVERSITY » LOS ANCH ES s %f
' ~ Co N\,
SISESTATE VINIV i\‘.\l Y DRIVE EOS ANGHEES &,'/}i HORNIA 20032 x * . | &%j
., TO: Administraﬁors of-ﬁlemeééxry~8choéls ‘ Mérch 5, 1975

~ FROM: _ 5r. Patricia M. Hodges, Professor ’

Department of Psychology

i

SUBQEC’I‘{ STUDY OF TWINS SPONSORED BY THE SPENCER FOUNDATION

The lLos Angeles Unified School District has been asked to partici-
pate ina study of all twins tidentical and fraternal) enrolled in
the 436'élem@ntary schools in grades 2 to 6. This study has bcen
approved by the District Committee on Research Studies:; and the
Board of Education has taken action which-will permit the school
‘district to accept a portion of a grant from the Spencer Foundation
. supporting this research. As in all research studics of this
“.nature, school participation is voluntary. All schools and par-
ticipants are anonymous. ‘ ‘ '
‘ o

P

tween héritabi}ity and environment as they relate to inteXligence.
Currohﬁly, some major figures in the area have stated that the
greatem\pqrtion~9f intelligence is determined by geneticd factors
(80%) and that environmental factors have much less -influence (20%).
_ Recent work has led us to -conclude that ¥his figure'underes"mates
" the influence of the envirenment. -
- RSN Y

A 1

The purpose of this sfudy is to investigate tho'relatibns;ip be-

This study is a‘replication of the Scarr-Salapatek study conducted e
. in the Philadelphia public schools.: The Scarr-Salapatek study was
. \the only one which has:produced evidencey to contrast with the re-
search of Arthur Jensen. (University of California, Berkeley) and
William Shockley (Stanford University). This proposed study has 5
m}@dr significance to the research commwgity in that no. twin data \
' have been reported for some of the populations that will be studied. *
. : . . . . N
*Pupil information will be gathered from each pupil's cumulatiye
record using a form which 'will be provided by thé& researchers.
Principals may. wish to have only the school's clerjcal staff ‘search
the records for. the data. Thié-data i's to be collé&éed anonymousty,
and thus each individual chilgd is protected. The Spencer Foundation
.1ls prepared to reimburse the school clerical staff on an overtime
basis for time spemt in obtaining .this data. Necessary materials
for this study are schedul#d to arrive in the scheols the' week of
March 31, 1975. . o . : s

L 4

\.l.q

Your participation is entiredy volGntary. We hope that You will

- \\cohsiQer the subject  matter of sufficient - importance teo warrant

ry§?r sypport and-active parficipation. Questions regarding this -
twin study should be directed to Dr: Patricia Hodges, 224-3841.

a

. S .

Plegksjreturn the ehclosed form ig\Qpe pre-addressed enve lope by,

%\,_ MARCH "17, 1975, Co

\,

} - . ) L
. Q. 4 "’ DY ' - -
) @ . ’ .- . , . -.' . ! . e . . [ y..
\ 74D NN - . . 89 ¢ PHROATHORSTA STATE TSIVT ISy \\'m.uhud N
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CALIFORNIA STATE UNIVERSITY « LOS ANGELES v | S,
: | | ( i
. SISESTATE UNIVERSIY DRIVE EOS ANGLLES CALITORNEA s, 7 RERiexS
° TO: Administrators of Elementary Schopls
. ) #
FROM: - Dr. Patricia M. Hodges
- Department of Ps ychology
SUBJECT: s¥UDY OF TWINS *PQNC,OR[‘D BY THE SPENCER FOUNDATI ON
M ' ’,/"
' [} 1 will participate in this study.
® [:W"l‘here are no twins enreolled in this school.’
- | .
[:] I do not wish to participate in this study.
a : i = I\
.'. [} Check here. if you need additional 1nformat10n prior to
- making a decision. \
- If you are participating in this study, please 1ndlcate how -
¢
‘many sets of tw1ns aré enrolled in your .school. }
sets of twins
&
. .
”~ i Y - - '
i ! Principal's‘SignatS'ewﬁ“ﬂl .
. - Date | | - . ‘ '
fy i ” i
School N ‘ ' Area > .
®
N o '
¢ A '. * . ‘ ;
: b
— Y ‘ ’
Al [ L4 % 3 ‘

- . e v e ’
LR s y
A | P A ¢ . ‘ ]
[ g EEN . A [ .4
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IMPORTANT : READ FIRST

-.\‘l

e . PLEASE FILL IN THE:.DATA - SHEETS"AS ACGURATF[Y AS POSQIBLF USE THE L(fT}R
R i léi}NDlUA‘F IDFNllCAl‘IqINS AND THE LETTER "N TO INBCATE HOM- IDENTICAL
v j_x;,sﬁ_ . NJNS Ul LUMU!A]IVE 'RECORDS FQR A TWIN StT DO NOT HAVE A DECLARATION
' LG YGOSITY, (IDENTICAL OR'NON- [DENTICAL Twnm USF A g usz THE LEHFR

L

. © 7w T INDICATE A MALE TN AND THE® ltTTER "FrOT0 [NDICATE: A FFMAIf THIN.
4 } s R - . R ‘\“,.___ : s

¢
(e
[Va]
~

_ THE F()LLONING CObLE TO lNl)lC/\H_ [THNICITY

AMLRICAN INDIAN

BLACK '

ORTENTAL

SPAMISH SURNAME _
FILIPING & DTHER MINORITIES | - ~ . o
WHITE (OTHER THAN SPANTSH SURNAME) ) -

g S Lo N —

e

c,
P N et e M S’
!

PLEASE LIST TWIN SETS STARTING WITH LOWEST GRADE FTRST TEST DATES ARE
_\LLSTUD B MOST RECENT TO MOST DISTANT thER THUS_FOR YOUNGER PUPHS -
LT WILL B NIC[SSARY T0 USE MY THE FIRST* SHFETS PLEASE GIVE RAW SCORES

o NOI P[RLENT]LES FOR ALl TES1S »

wFor example Data recorded in -the cummulahye file. for the

‘ Cooperatwe Pmmary Reading Test in 1973 for a student would
>~ read: 23ARS13. This means ‘Form 23A, Reading Score 13. The’
SR 13 would be recorded on the Data Sheet under 1973 Group Test
o ' . Reading.

..h‘ w‘ ,ooAad 4
- . . N -~
lN[)lVlDU lNTHLI(wENCL H;ST SCORhS SHOULD BE ENTPRED ON THE lAbT PAGE
. I £ THE TN1N§ H/\Vt BEEN Tth[D M/\NY TIMES ENTER THESE D/\TA ON THE REVbRSE

S10k AfD GIVE THl NNMF OF TilE TPST AND THE SCORES. -~ -+ . %
' %

. . \ ) .
THE: PRINCIPAL MUST CHECK ONE OF ‘THE BOXES O"l THE LAST SHEET AND SIGN HIS’

N

0R HER NAMEg e

Ry

[ . : ' . : ' v

THANK YOU FOR ALL YOUR-HELP!

| - 92
..... B - . . : B ) P v '
a X
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CALIFORNIA STATE UNIVERSITY » LOS ANGELES - S

SISESIATE UNIVERSIY DRIVE TOS ANGELES CALFORNEA 9003 o S

Fad

crdmsg ‘ > _ A : , . .
-Enclosure ' - @ -
: ) v ;

. May 12, 1975 ‘

Dear Praincipal :

We want. to take ‘this opportunity to thank you for youz partic
pation in the rescarch study of twins conducted in thé Los
Angoles Unified School District. Many of the pupil daty forms
wore returned without indicating whether the twins are #hontical
or rmon-identical; therefore, we are asking your cooperation in
determining this information.

~

Two suggested methods for determining this infomation ares

1. Phine aqq;askﬁthe parent if the twins are jdontical,
N ) {
2: Ask the kipool nurse to comp}otc the form after examining.

the twins. ™ ) .
N

. \ ‘
The form Contdtnlnq tﬁ\_qugqoqtod questions is enclepsed. ” Please o
indicate on=<this form Lhe method by which this data was collected.

Fhank you for your cooperation in this research study,, We will '
apprec1ate your reLurnlnq this form in the pré-addredsed cnvelope.
LA ; S5 |

A} ’ ’ o ‘-5
o . Sincerely, . '
. » . ’
N\ ) 5 >
; Patricia.M. Hodges, Ph.D. ,
W . Associate Professor .,

. Department of Psycghology
. Telephone: 224-3810
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Do the twing hove “hair that is : ‘ ; .

distipetlyv - diftTerent in color? Y
glidhtly " . St oY N

¢

- . - ] * A '
Do 4he twmn” have halir thal is , :
dictinctly different in curlineass? Y N .
slightly’ " " " iy J

“ . AP : R
Do tht twins have hair that is ' ‘

~dietinetly différent in textore? Y N ¢ % ‘
slightly " " Y o N ..

‘Do the twins have . ) .
distinctly dlfferent eye color? Y - N -

lﬂ’h ty " " " Y N ) : .

| N , L
Do the twing have a L
height difference of.? incheg or more? Y N
A o noooe Y TN T

gy - IR

Do the twins differ in weilg ht by 15 pound¢ or more? Y N

. o,

Do yau’ Froqu&ntlv ml stake the twing for one another? Y N

Ng cloge Friendst fW"OQ\Jermltv'rnJ toke the twins for one ’

& avothery Y N , B - v ,

o - _ . ) . ) 7
Hnve the twing commented that the paroﬁtm frequently p
miccake them for one anothevry Y N . » . :

/ o - .
.\ - ’ d
. . ~
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) ) f‘ N
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~CAL uom\nf\ STAIE UNIVERSITY uos ANGELES

HJ\IU}lKHIEWIXDRWEILBANGH}QKAHHWQ%\WMQ

o , Y
Septefnber 22, 1975 . .
-, | ’
. - | A
o . . Dear)Pt‘inclpal and Seaff: - ‘> o
~ As you'may -remember, we conducted.a study of all twins enro ed 4n the ' = |
Los Angeles City Unified School Districts in grades 2 to’ 6 The study -
was approved by the District Committee on Research Studiqﬁ. Each par- ¥

ticipating schpol was to be: reimbursed  for, time spent’ in/
® \ data. The amount that each school would receive was det:'
business office of the Los Angeles City School Dlstrictl
twin set. If you have not already received this monéy;

btaining the : .
ined by the

o be $5.00 per

you should

' receive it soon. : . ; L . : '
, Since we used cefisus tract data for the sehool distrigt to assign socio- '
® economic status, we have run into a problem. We appafently -have only 11
sets of white twins who attend school in below average socio-economic ;

class areas, If this is not correct, a biased samp]
this reason, we now have to cofitact individual home of twins and ask '
the occupation and number of years of schoolingt fo the parents. Under .
P “ ‘the Family Educational Rights and Prtvacy Act)of 1974 (identified as o ‘
PL-93-380 and amended by PL-93-568), directory inflormation for the dil- .
. trict may~be released after the District has publ cly {dentified the cate-- N
\ gories of such information and provided the parent with a reasonable oppor-
‘tunity to reply. The District has recotmnended (but not required) that _
each school have such a directory list.’ (See t form from District Super- .
® . intendent Taylor' ffice,) This form is reproduced on the reverse side
. .of this letter. Since the District ’has indicatpd that such information
is to be available to the public, we would app. eciate- your giving us the
following information for each twin set: Parepnts' name, address and tele- o
phone number. S 3 : Lo o e
’ . . ) . o . I . “ o * \ . . ?
o i If you have any qgéstlons about this, please all mg' (224-3810) or ask ; ,\f. L
' the District Office. I e -

/.

would result. . For

We would appreciabe your filling in the enclgsed form at your e,arliest con-
< ~ venience and e assure you that all data we. ollecc is confident.’lal and 1s _
repoxted anonymoug y . R o N
. | . ) . »? g . S .

Sincerely, _ ‘ - R ,. L
'PatriciaM Hodges, Ph. D. : # ‘!

o ~ Associate Professor = W B S B S
: ’ ~ Department (cf Psychology ' " ‘ :

A e 'EncIO'sure .
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- Lqﬁtens Sent To Parents
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® ' , / ]
/ : - .
. * . N
. ! ~
0. i
Date
\ - .
l v |
® ) . . .
2 y o
\ . ' ¢ . . -~ »
.Dear. Parent: >

_ 1 am,curggntly engaged in a stydy of twins and: I would like to
® -~ obtain some information.about four. twins. The purpose of the
- studx is to demonstrate that/the heritability of intelligence
varieés in different populapfons. Currently, some major figures.
in the area have stated tpat the greater portion of intelligence
is determined by geneti factorS‘%BO%) and tha¥ environmental
: factors have much -lesg” influence (20%). Recent work has lead
® us to conclude that tHis fRigure underestimates the influence of
_ theenvironment. Iy order to support this view, it is anessary

to examine school yecords for twins and I am asking your aid in
i obtaining this dafa. Please fill in the englosed postcard which
: asks if you kno if your twins are identica! or non-identical
7 and how this wgé decided.: ~If you do.not know, would you please
® answer the twg/fiuestions on-the card, L
. . N -\ - R
Thank you fgr your help in this study. This study ‘nas major
significange in that the 80% figure is used to support the
argument Ahat differences in IQ scores -in: racial groups are
. caused genetic factors and that environmental depriviations
® - have 1jAtle effect. . T © - '

Singerely, “\\g\~ B ' ‘5\\
L :‘I' N //I s ryf_J . . ’ ';.‘ \ @ o {)

» Patricia M. K Hodges I ‘ SN
Associate Professor,. B . :
Department of Psychology 5 AN -
'Californig State University, IrAJ . oy | %

A
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1) Do you frequéntly mistake the ﬁwins for one another? oy 7 N-
® 2) Do the twins repoxt that the parents frequently mlstak '
o them for one another? ‘ if Yi N
3) Do‘the twins have a:*‘- o - . ' .
Height difference of 3. inches qr  jmore? L R A
Holght dlfferenﬁf of 1-1/2:.inches or ma&e? : Y ‘N
® . ¥ ‘, '
_ 4) Do the twins differ in weight by 15 pounds or more? * Y N
R -5) Do the twins have: ) . o . - 3
\E ‘ Distincely different eye color? Y N )
' ~ Slightly different eye color? ' Y N
@ ... ( : ]
L 6) Do the twins have hair that iss .
Distinctly different in color? .,/ - S YU ¥ N -
J qllghtly different in color? . . ‘ Y N
: \ 7) Do the twins have hair that is: - o "
® \ Distinctly different in curlinéss? Y N - -
g Sﬁlghtly different in curliness? . _ - Y N '
. . -~ \
8) Do the twins have hair that is: ' - .
. ' Distinctly different in -texture? o , Y . N -
Slightly different 'in texture? . : Y- N
® T . | R
élrth’Date_of twing: o ' - o .
»~ ’ T
Grade of.each'twini e "_ * ' o 5 ) o
.: .\ School: .' _ K B o Lo i "( -v'%l
Parent response if contacted: Twins arevidenfical
. L_ - . Twins nonidentical | .
. . ’ . ’ o Tow ‘ o , L . . :‘_‘j:-“..‘;.' .
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‘ \ | Cooperative Primary ~ « - )
v _ Reading Test (CPRT). ..
. C ~ |

; . Form 12A- , Mean 24:5 . S 9.1

@> Form 23A B ‘Mean 27.7 sb 9.5 % .
P ' Form 23B ' Mean 36.1 - " SD. 8.6
- . ' /‘ .' ‘

N

g
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o . Scor\es for the Comprehensive Test of Basic Skills (CTBS) are

y all reported ih percentile ranks. _ - | '
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