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Summary

Irdividual differsnces in general intelligence ard in sight
different special aptitudes or skills wera hypothesized to be inde-
perdant of family size and birth order indices. Evidence to the
contrary, in the form of linear corrslations, was predicted to be
due to the confourding influsnce of soclo-esconeomic factors., Among
the more familiar demographic indices, only sex (not family size,
birth order. nor socio=-ecoromic statusz) was expected to be a source
of variation in special aptitude--over ard above general intaslligence.
For example, males were predicted to perform better than females
on tests for mschanical comprshension and spatial judgment. Females
were expected to perform better on English language skill tests and
tests for perceptual juwdgmoent.

Data for testing these hypothsses were obtained from the Project
Talent Data Bank, This source contains the results from a tno-day
battery of tests and guestionnaires given in 1950 to nearly 400,000
high school students, A 1% subsample of this representative national
sample was drawn for the prensnt study, Besides the IQ-composite
scores, eaight different special ablility scores were obtalned for
sach student. Thess scores wers chosen to provide a wide rangs of
the talents considered in educational and vocational avaluatlions.

The hypothases were generally supported. Intelligence and special
ability were found to be imdlependent of family size and birth order
indices when socio~economic differences in intelligence were removed,
No differences in special ability were associated with soclo-economic
status after differences due to general intslligence wera removed.

But there were sex differences over axl above general intelligence.
Specifically, meles excelled in mechanlical comprehension and females
excelled males in English language skills,

These findings discount the need for special educational pro-
grams which might be planned for later born children on the assump-
tion that they are intellectually handicapped. Birth control policies
must also be justified on other grounds than the theory of intel-
lectual primogzniture, Soclal class differences in ability appear
to be mostly iimited to verbal or language skills, which are prin-
eiple components of developsed intelligence. The sex differesnces in
ability may justify existing differences in vocational educational
programs for boys and girls. But the actual reasons for these
differences requires further atudy.

Introduction
It is widely bsliaved that firat borns and only children are
especially favored for intellectual growth. Oftentimes, this theory
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«f primogeniturs includes the pelisi that Sfirst ard later borns3
diffar slse in the kinds of skill thnev daveliop. First borns, for
axample, are assum~d to oxcel their siblings in verbal and reasoning
skills; wnile late. borns Ars axpected Lo develop better peorceptual
and motor skills.

Primogeniturs theories differ from conventional biological ad
social theories of intelligence by giving more weight to ordinal) re-
lationships within the family. Not only is the individual’s intel-
ligence affectsd by chance genetic factors and by the cultural 2p-
portunities provided him ard a1l his siblings, his intelligence is
influenced by the unique position which he holds within the family
censtallation,

Birth order effects upon intelligence, if any, could derive
from genetic or cultural causes. For exampls, the "uterine fatigue"
nypothesis seeks to #xplain defects in terms of uterine comditions
ard related genetic materials which suppossdiy deteriorate with the
increasing age or fertility of mothers. Some support for this view
;8 found in mongolism, which occurs far more often with middle age
mothers who have already had children, Perhaps more popular is the
assumption that first torns and only children get more parental
attention &nd theroby devslop better verbal skills, including

intelligencs,

If these primogeniturs theoriss are valid, responaible parsntis
and public officials are obliged to consider birth control measures
and special education programs which would compensate children handi-
capped by their birth status. But definitive evidence on this problem
seems to be lacking. Even the more feasible correlation studies are
suspect because of the general failure te control for spurious socio-
cultural effects. Specifically, thers remains the urderlying sus-
picion that the higher ability scores fourd for first borns and only
children are due simply tn the fact that such childran ars mors likely
to come from families which are smsller and which enjoy a higher
socio-economic status, -

‘The present study was planned to sho: that intellectual primo-
geniture is not supported when definite controls are imposed for
differences in soclo-aconomic status. A recent study by the investi-
getor (McCall and Johnson, in press) demonsirated this point in the
case of zhildren from several southwest Illinocis schools., Thls new
study, in part, replicates these findings for a representativs, natienal
sample of high school students. This study also goes beyond the study
of differencos in general intelligence by investigating the rela-
tionship of femily size, birth order, and socio-cconomic status to
ceveral different, narrowly defined aptitudes and skills.

Hypotheses

The main hypothesis, that intellectual primogeniture is not
supported where scolo—cultur=l factors are controlled, takes into
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acecount generw. intzlligence &s #eli a8 several diffsrent special

aptituies, or skills, The wsaszibility that family 3lze, or birth
order. internct with sex or sotio-economic status is alse ruled out.
For instancs, intslligencs is not sxpected to correlate with family
size diffevently for males than for females. Nor 1s it expescted
that iatelligence and family size will be correlated for one social
class group snd not for others. A similar picture of indepsndence
is assumod for birth oxder,

Some differences .otween male and female high school students
are expacted on some of the aptitude tests because of normative
cultural and genatic factors which ssem to operate. Socio-cultural
differencas in certaln aptitudes are slso expscted, though it i=
doubtfui if these occur independcntly of general intelligence.

In short, the investigator has taken what appears %o be the
more parsimonious view--that alleged birth order and family size
differsnces in abllity are mimple artifacts of socio=-cultural
differsnces in guneral inteliligence.

The specific hypotheses tasted are osummarlzed as follows:

1. Small, negative correlations may be found between intelli-
gence and family size, and between intelligence and birth order.
whore socio-cultural factors are not specifically controlled,

2. Differeaces in intelligence are unrelated to family aize
and btirth order indicas whare socilo-cultural factors are controlled,

3, The relationship which intelligsnce has %o imices of family
eizo and birth order is the same for different soclo~-cultural
groups (within the 0.5, population).

4, No family size or birth order differences in special
aptitudes and skills wiil be found where differences in general
intelligence and in socio-cultural status are controlled,

5., Sex differences independent of general intelligoncs will
be found such that: girls excel boys on lsnguage skill and per=
ceptusl judgment tasks; and boys excel girls on tasks which require
mechanical reasoning and spatial judgment.

6, No socio-cultural differsnces in special ability will be
fourd which sre indspendent of general intelligences.

Review of the Literature

Evidence that intellectual growth might be related o birth
order (BO) or to family size (FS) dates back to Francis Galton's
studies of English scientists (1874). He found a disproportionate
number of first borns in this special group. Later, Cattell (1917)
found more first and last borns than middle borns 1n his sampls of
eminent American scientists, Other studles of intellectually gifted
students or scientists (Altus, 1965; Bradley, 1969; Nichois, 1968;
Roe, 1953;: and Terman, 1925) alsc pointed to higher numbers of first
borns.,

Few of these studies controlled directly for soclo-aconomic
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latus or for F3 diffsrsnoas whish migat affact B0 frequencies, Bayer
{1966) controlled for both socio-vcunomic status amd PS5 level in his
nationsl sample ~f college freshmen andi found equal proportions of
first and ilest vorns. The proporition of middls borms was zlightly
lower. Burton (1968) used the same sample with similar controls to
compare diffsrences in intelligencs. She foumd 2 small, statis-
tically significant, desraass in mean IQ with inersasing BC levels.
But the largest differsnce, boatwsen Tirst and last borns, was squiva-
iant to only 3.7 iQ points,

Most research on FS differances in IQ have used similar narvow
Age samples which include Jjust one sibling por family., Psrhaps the
bast known of thesa is the Scottish national survey of 1l-year olds
(S5cottish Counecil, 1953). Ths totel sample of over 70,000 subjects
thowed a corrslation of ~.28 bstwsen FS and scorss on a group. paper-

and=pencil test of intslligence. A representative subgroup tested with

the Terman-Merril Stanfexd-Sinet showed a correlation of =.32 with
FS. Comparsbls negative corrslstions were fouml for the separata,
broadly defined occupational subgroups in this ssmple, Correlations
ranging near -.25 have alsoc been fourd in saveral other small =scale
studies comducted in Burops and America (Anastasi, 1965). Curiously,
no BO differences in I were found in the Scottish national survay.

A more ideal control for soclo-economic differences vwas employed
in the unique study by Thurstone and Jenkins (1929). All siblings
from each given family in the sample ware itested with the Stanford-
Binet. By matching subjects at eaech B0 level for family origin,
it was poasible tc minimise soclo-economlc @ifferences. Mean IQ's
increased continuously with increasing BO levels for families of the
same sizxe, For the total sample, FS correlated only -,09 with 1IQ.
These rasults, based on children referred to a child treatment
facility, were dvplicated with a more normal population of public
school children.

Much of the published reseurch ignores the possibility of inter-
active effects upon developed intelligenco. That iz, IQ iz assumed
to be a simple linear function of FS or of BO. Nisbet (1953), an
exception, suggests that the IQ and FS correlation actually incroases
with age. He found successively higher correlations in his sample:
of 7, 9, and 1l-year olda, But he did not apply strict controls for
soclow=econonmlc differences., The possibility that IQ scores differ
with the agse at which subjocts are tested has alse boen demonstrated
(Higgins, Reed, and Reed, 1962), This simple artifact, due perhaps
to differences in the tests or in the norms for different populations,
could explain changes in correlation across some zge groups.
Moshinsky (1939) fournd significant correlations between IQ and FS
for subjects from middle level occupetional groups, but not for sub-
Jects from higher ard lower occupational groups. This suggests
thers could be some gqualitative differences in parent-child inter-
actions which set off the middle level groups from other lavels.

A recent study of 1,430 2nd through 12th gradlers by the
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imvestigator (MeCail arst Jolmson, in press; fowsl only smatll,
negative corrolations of IQ with F3 amd with 50 {=.11 snd =,08
respactively) oves when soclo-sconomic A4ffarancas ware nat
cantrollied. The very heterogensous sample, in terms cf age and
cultural background, probably reduced the usual confourding of social
class with FS and BO. When sontrols were applied, statistically, to
both age at testing and occupational level, varlance in 1Q was found
to bs quite indsperdent of FS amd BO level. Also, changes in IQ
over a 7 year pericd for the high school subgroup were unrelated to
FS, BO, or to occupational level,

Several investigsiors have studied BO differences in special
aptitude or skill, but FS differences as such have generally been
ignored. Parhaps the most widespread claim concerning BO dif-
ferences (Harris, L964; Rosenberg and Sutton-Smith, 1964) is the
belief that first borns excel in verbal or language sikills. This
could be due to the greater verbal stimulation (Lasko. 1954) which
parants hive baen cbserved to provide first borns. Later borns
have been assumed to compensate by developiug relatlively grester
perceptual arnd moter skills, There is little svidence of research
which controlled for differences in general intelligence or the
qualities of =£ibling interaction. One exception is the Obarlander
and Jenkins study (1967) of BO differences on suistestas from the
California Achlevement Test battsry, They urzd analysis of co-
variance to control for IQ differences and found nc BO diffsrences
on the saveral achievement tests. In iheir study., & betwesn-
family sample design included just one sibling per Tamily.

Most of the BO studies of specific abilities employed a
within-family sample design, which compared first borns with their
own latsr born siblings. KXoch (1954) matched five and six year
olds from 2-child families for socio-eccnomic background and com-
pared both BO and sex differences in performance on the Primary
Mental Abilities subtests. Second borns averaged higher Total
scores and higher Perceptual test scores. The subjects' soax was
alao important. Among the first borns, those (either males or females)
with a male s=ibling earmed higher Total and higher Verbal scores than
those first borns without & male sibling. First born males also
excelled first born females on the Verbal test.

At the college level, Rosenberg amnd Sutton-Smith (1964} found
that female students from 2-child families ecored higher on the
language skill subtest of the American Council ocu Bducation test.
Also, first born males and females earned higher language than math
test scores, individually. Altus (1965) reported similar results for
the College Entrance Examination Board teats. Not only did first
borns excel sacond borns on the verbal aptitude test (no difference
on the math), those first borns with a male sibling also performed
higher on the math aptitude test. In another study with the same
tests (Walker and Tahnisian, 1967)., it was the female students alone
who showed differences. That is, first born ard only child femsles
scored higher on both the verbal and ihe math aptitude subtests,
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First borns, espacially females. 2t the junior high school level
were fourd to sceore highsr on several of the Tows Baszic Skill zchieve-
mant subtsasts {(Chitterden, et. al., 1968). Differences on 2 test
for "creativity" favored first borns aml only children in a pre-
school age sample (Lichtemwalner and Maxwell, 1969), A separate
analysis by social class showed that children with middle class back-
grounds performed better on the "ereativity" test than children from
lower classes,

In summary, the findings concerning F3 and BO differences in
general intelligence are someswhat inconsistent. The main dif-
ferences soem to be due to the presence or absence of tlght con-
trols for socio-cultural differences. Such differences are known
to be related to intelligence as well as to family size, And it
seems that where sceclo-cultural facters are rigidly controlled,
either by the sample plan or by statistical methods, the correla-
tions between IQ and FS, or BO, prove negligible. Studies of FS
ard BO differences in special aptitude are also inconsistent, though
there is some tendency to find higher verbal skills with firs? borns,
Again, there appears to be insufficient control for the ubiquitous
socio-cultural faetor. It would seem premature, also, to accept
Tfindings as definitive which show that the sex of s=iblings ard their
birth orders interact to produce differences in one or another
special ability.

Wa might reasonably expact somse differencas in special ability
to be associated with sex, and perhaps with sccio=cultural statas,
Multi-aptitude test batteries typically show sex differences on
specific subtests. For sxample, on the Diffsrential Aptituda Tests
for Spatiel Judgment ard Mechanical Comprehension, 1Z2th grade males
score appreciably higher than females (Bennett, Seashore, and Wesman,
1952). Twelfth grade females, however, score appreciably higher
than males on the subtesats for larguage skills and Clerical aptitude,
Neither sex showed a practical difference on subtests for verbal anmd
numerical aptitudes. Several of the subtests in the Project Talent
battery (including those used in this study) showed sex differences
for males and females in a national sample of high school studernts
(Flanagan, et, al., 1964). Most significent were the higher scores
for males or the subtests for Mechanical Reasoning and Visualizstion
in Two or in Three Dimensions. Girls scored slightly higher than
boys on tests for languwage skills: English, Word Functions, and
Disguised Words. In this particular battery of tests, the sexes per=
formed equally well on tests for Reading Comprehensien ard Abstract
Reasoning. The several Information tests showed definite sex dif=-
ferences consistent with atereotypad sex interests in topics like
sports and homemaking. :

Socio=cultnral differences in general intelligence are well
known. But it is difficult to know if theres ars socio-cultural
differences in specific aptitudes which are not dus, =imply, to
intelligence as such. Bernstein (1%560) belleves that lower and
middle class culturess differ in their utilization of language skills.

6
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This difference favors the highsr development of intelligence in
middle class groups. Support for this view is fourrl in svidence
that intelligence tests which stress language skills give higher
differences betwsen these classes than tests which are non=verbal

in nature. We might axpect middle class subjects to show relatively
higher scores on langusge skill subtests than on perceptual and
motor skill subtests, but it remains to be seen if such differences
are completely independent of general intelligencs,

Mathod

All the data for this study came from the Project Talent.
Data Bank (Schoenfeldt, 1967). This source contains the results
from a two-day battery of tests and questionnaires administored in
1960 to the students in a 5 per cent sample of the nation's public,
private, and parochial hlgh schools. The resulting sample com-
prised sbout 400,000 students in gradss 9 through 12, For most cf
these students there was nearly complete data on the specially
devised ability tests and questionnaires. In all, thers ware 70
distinct part or total scores on the maximum performance tests and
many more specific items of information which dealt with interests,
future plans, family background. and so on.

Subjects

For present purposes, a rardom 1 per cent subsample of the
total national Project Talent sample was drawn. This produced
3,685 students (49 per cent male; 51 per cent female) for whom
there was relatively complete information on the varlables
chosen for study.

Essentially, the sampls comprises just one sibling from any
given family., But the natienesl sample plan, which included all of
the students in a given school, allowed for soms degres of mul-
tiple representation from the same family. In this and several
other respects, such as soclo-cultural background, age, sex, academic
ski1ll, and general intelligence, the sample can be reasonably assumed
to reflect the makeup of high school students across the nation.

Demographic Variables

The three primary demographic variables used are defined below.
In addition sex., age, and grade status were identified for each
student,
Family Size (hereafter, FS)-- This index indicates the total number
of 1iving children in the student's own family and it is thus equi-
valent to "sibship" (Anastasi, 1956). Specifically, a code of 1
indicates just one, or an only child; a codes of 2 indicates twe
siblings; and s0 on to the code of 12, which irdicates 12 or more
siblings in a glven family.




Birth Order (hereafter, BO)-- This secord index, calculated for each
ztudent, represents hls renk position in tarms of order of birth
within his family. Thus, & code of 1 indicates a student who is the
first born child, perhaps the only child in his particular family.
Code= of 2 indicato secord borns amd so on.

Sociu-economlic Ststus (hersafter SES)=- This special index was
derived by Project Talent personnel (Flanagan and Cooley, 1966; see
Appendix E) so that each student could be located on a dimension
which represants socio-sconomic enviromment. A weizhted average of
the standard scores for each student's responses to nine different
jtems was adjusted to provide a mean of 100 and standard deviation of
10 for the males in grade 12. The information items concerned: value
of homs, family income, father's occupation, father ard mother's edu-
cation, own room for study, and number of books, appliances and
televisions in the home,

These authors report that there are no sex differences in mean
SES scores within grade lavels and the means decrasse slightly from
grade 12 to grade 9. This decline is conslstent with expected high
school dropout rates.

For some of the statistical calculatiens i1n this study, the
original SES scores were coded to represent quintlle score eguivalents.
Scores of 58-92 were coded 1; 93-97 were coded 2: 98-102 coded 3; 103-
107 coded 4; and 108-135 coded 5. Thase five intervals were defined
so as to produce an equal number of observationz at sach quintile
level in a theorotically normal distribution of S5ES scores,

Ability Variables

Among the 70 different total or part scores avallable in the
Project Talent Data Bank for sach student, only the "Composits IQ"
and & sslected numbar of special ability scores were chosen for
study. The latter tests (listed below) wWere arbitrarily selected
to represent a wide range of special aptitudes and developed pro-
ficiencies., It was assumed that some of these variables would also
vary with sex groups and with socio-economic status.

po! IQ=- This measure of general intelligence was derived
internally by the Project Talent staff from three differsnt tests—-
which were designed to assess reading comprehension, abstract reasoning,
and mathematical aptitude, Thesn three skill functions were weighted
51 per cent, 25 per cent, and 24 per cent, respectively (Flanagan, et.
al., 1964), This IQ-composite scale differs from conventional IQ
scales because the scores range up to 280, with a mean near 170,

Composite I

The reading tests comprised two separate sets of 100 multiple-
choice items dealing with comprehension of fiction and non-fiction
passages. The test for abstract reasoning censisted of nonverbal
problems of conceiving relationships among dlagrams and extrapo-~
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lating them. The third component, arithmetic reazoning. included
16 items which azssessed knowledge of how to solve elementary math
problems without actually doing computatlons,

Special Abilities=-= In addition to ths IQ-composite score, aight
separate special ability scores wers obtained for each student.

These were arbitrarily selectsd from the entire set of 70 total and
part scores which wore collected for the national high school sample.
Their choice was made on the basis of variety and the possibility
that sex and social class differences might occur. Also, it sesmed
appropriate to exclude the particular subtests which were usad to
derive Composite IQ.

Thers follows a brief description of the special ability
scores (Flanagan and others, 1965):

Vocabulary- This test comprises two subtesis from the Infor-
mation Subteats, Parts I and II. It was designed to measure the
relative sige of a student's general vocabulary. This same ablility
i sometimes called '‘verbal intelligence'.

English, Total- Five differsnt subtest results are contained in
this total score, These are: spelling, capitalization, punctuation,
English usage, and effective expression. Thess are assumed to
measure ability to express oneself adequately in English, primarily
in its written form.

Creativity- This test seeks to measure the ability to find
ingenious solutions to a variety of practical preblems. High scores
sre interpretad to reflect inventiveness or creative ingenuity.

Mechanical Reaso: - Ability to visualize the operations of
everyday physical forces is required for this test, While past
training or exporience should be considered, the test results are
fairly indeperdent of specific trsining in crafts,

Visualization in Two Dimensions- This test measures the ability
to visualize how diagrams would look after being turned arourd on a
flat surface, in contrast with the way they would look after being

turned over.

Arithmetic Computation- Speed and aceuracy ir performing the
basic computational operations of sddition, subtraction, multipli-
cation, and division of whole numbers is required for this test,
These skills are considered important in high school and college

mathematics,

Clerical Checking- Speed and accuracy of perceptlon in a very
simple task is required. This task involves comparing each pair of
names in a series to determine if they are identical.

Object Inspection- This test measures speed and accuracy in form
9
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psrception, Minor differonces in small objects rmust be guickly and
accurately detectad,

The Multiple Regression Methed

A special multiple regression procedure {(Kelly, Beggs, McNeil,
Eichelberger, & Lyon, 1969) was smployed in addition to the familiar
descriptive and correlation methods, Its main purpose was to test
hypotheses concerning the indeperxiont and combined effects upon I¢
of FS, PO, and SES, A brief explanation of its rationale is in order.

The multiple regression method requires the investigator to first
construct special models by which a chosen criterion variable is
correlatsd with one or more pradictor variables., The resulting cor-
relation, bhetween the coriterion and its best estimate (based on the
correlations with predictors), is termed R, This statistic is also
sajid to indicate the proportion of criterion varlance which is "ex=-
plained" by the predictior variables,

Once two or more predictor models hive beuen constructed, their
relative success in prediction (i.e., in accounting for criterion
variance) may be formelly compared by the F-test., For example, 1if
one model included F3 and SES as predictors of IQ, and a secomd model
usad only SES5 to predict IQ, then the F-test could bs used to tast
whether the difference in resulting RZs wes within the range of chance
sxpactation. In other words Adid FS contribute anything to the pre-
diction of IQ that SES did not do alone?

The procedure is highly flexible in that special vectors may
be derived (Kelly, et. al., 1969) which represent different ways of
combining variables. Thus, it was possible to test for departures
from linearity and for interaction effects, with and without speci-
fied covariats controls. The multiple regression procedure thus
closely parallels the anslysis of variance preocedure in several
respects. It has, howevor, the advantage of not requiring egqual
observations at sach level of classification.

One disadvantage with using any statisticsl test for chance de-
viations with large samples is the likelihood that small, imprac-
tical differences prove to be "significant", For example, R< dif-

farences as small as .01 are significant for sumples of 3,000 and more

in most F-test comparisons, In the pregent study, RZ differences of
less than .05 wers considered negligible because they were assumed
to lack either theoretical or practical importance.

Results

The number of males and females at each school grade level and
at esach FS level for the total sample are reported in Tables 1 and
2., Percentagsns are reported for both the 1% subsample used in this

10
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study and the national Project Talent sample of about 400,000 subjects.
Tables 1 and 2 show that almost equal percentages of males and females
occur at the different grade and FS levels. The fact that almost identical
percentages occur for the local and the national samples testifies to the
success of the random selection method. This conelusion is supported by
the comparable ability score results for the local and natvional samples.

In some of the analyses which follow, subjects with missing data relative
to the critical variables under study were omitted., The shrinkage to 3,
126 subjects gtill left a sample with nearly identical distributions on
the demographic and ability wvariables.

Table 3 summarizes the means and standard deviations observed for the
major demographic variables and the IQ-composite score. This table also
includes the intercorrelations computed for these same variables.

Tabhle 3

Means, Stanrndard Deviations, and Pearson Correlations For
The Demographic Variables and For IQ-composite Scores

(N = 3,308)
—_ r — I —_—
Variables X 5 FS  BO  SES 10
Grade 10.42  1.09 - -.05 -.08 .08 .28
Family Size 3.83 2.27 .55 -.26 -.22
Birth Order 2.49 2.21 ' -.17 =.26
Socioee. Status 97.89 10.11 A2
I10-composite 165.57 54,12 -

As expected, IQ correlates negatively (i.e., =.22 and =.26) with both
FS and BO, where no direct control for SES is Imposed.

The fact that SES correlates .42 with IQ, -.26 with F§, and =.17
with BO suggests that the correlations of IQ with FS and with BO are
spurious. The partial correlation method was used to control for SES,
with the following results: IQ correlated -.13 with FS and -.21 with
BO when S5ES was ccntrolled. The IQ correlation with FS became —.02
when both SES and BO were controlled by the partial correlation method.
The IQ correlation with BO became =.17 when beoth SES and FS were controlled.
It is assumed that a control for grade level differences in BO and in ID
would further reduce the correlation of IQ with BO.

The multiple regression procedure was used to contreol for IQ dif-
ferences in SES while evaluating IQ differences in FS and in BO groups.
The results are given in Table 4. The left portion of Table 4 shows, in
terms of RZ, the proportion of IQ variance accounted for by the controcl
predictor variables. To the right are shown the specific gains in RZ
achieved by adding a specific predictor to the one or more contreol
predictors. Clearly, the only important gains to the prediction of

12
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10 (i.e., increase in proportion of variance explained) are obtained when
SES is added to the predictor models. Specifically, 15 and 14 per cent
gains are achieved by adding SES to F5 and to B0, respectively. The inde=-
pendent contribution of SES is somewhat better reflected in the gain of 13
per cent (R2 gain is = 128) when SES is added to the combined F5 and BO
predictors.,

Table 4

Tests for the Independent Effects Upon IQ Variance Due
To Family Size (FS), Birth order (BO),
and Socio-economic Status (SES)
(¥ = 3,308)

Gain In szByhAddingiA Predictor

Control K2 Only First
Predictor _ Controls FS _BO ~ 8ES Child Rorn
FS ' . 044 o ) .151 ) '

BO . 068 .143

F5, BO . 084 .128

SES .175 .020 .026

FS, SES .195 .018 . 005
BO, SES ' . .201 . 006 B - L0133 o

The independent contributions of FS and BO are indicated most .ccurately
where each is added to the control predictor models. Thus, where b 1s
added to SES, the gain is only 2 per cent. And when BO is included . .th SES
as covariate controls, the contributicn of FS to IQ variance is only =bout 1
per cent (RZ gain is .006). For BO, the gain over SFf is about 3 p« cent
and over the combined FS and SES controls, the gain is 2 per cent. .7 accept—
ing 5 per cent as a practical gain eriterion, we may ccnclude that neitl ar FS
nor BO adds independently to the prediction of IQ.

From Table 4 we also see that no increase in prediction is achieves Ly
replacing FS with the "Only Child" variable and by replacing BO with the "First
Born' wvariable. To explain; special predicter vectors were senerated which
{ndicated whether each subject was an "only child" or not, and whether each
subject was a "'first born" or not. Actually, the previous tests for linearity,
batween IQ and FS or BO, indicated the relationships were essentially linear.
This ruled out the chances of showing that any single F5 or BO level would be
more predictive of IQ.

Table 5 reports the results of statistical tests for interaction effects
upon IQ. The multiple fegressicn procedure was used, which tests for inter-
action by comparing the R7s generated when the same predictors are defined as
independent and as interactive vectors.

We see from Table 5 that none of the interactive vectors increases r2
beyond that achieved by the independent, joint predictors. In more clear
terms, neither FS nor BO interacts significantly with SES to affect IQ vari-
ance. FS and BO do not interact with each other also, where thelr correlations
with SES is controlled.
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The next portion of the studv concerns possible TS5, BO, SES, and sex
differences fcr each of the eight different special akilities. Separate
means and standard deviations were computed for each of the abhility me.isures
for males, females, and for each FS, BO, and SES group. These findings are
shown in the appendices A through D.

rope
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Table 5

Tests For The Interaction Effects Upon 10 Variance
Due To Family Size (F8), Birth Order (BO),
and Socio—-econonic Status (5ES)
(N = 3,308)

Predictor Models rRZ Model Contrasts R2 - Difference
1. FS, BD, SES .212

2. FS8, BO, (FS"SES) .213 1 vs 2 . 001

3. FS, BO, (BO-SES) .218 1 vs 3 . 006

4 . 1vs 4 -.006

BO, SES (BO-FS) . 206

Table 6 reports the total sample means and standard deviations for
each of these eight abilitijies. It also shows their intercorrelations with
IQ and with the several demographic variables.

Table 6
Means, Standard Deviations, And Frequencies For Selected Ability

Variables—=—-Plus Pearson Correlations With Sex, Family Size (FS),
Birth Order (B), Socio—economic Status (SES), And I0

Ability _ 7 r

Variable n X sd Sext FS  BO SES  IQ
Vocabulary 3530 17.58 5.99 -.03 -.22 -.22 .40 .76
English . 3603 80.69 13.84 .24 -.16 -.19 .32 .73
Creativity 3577 8.62 3.94 -.10 ~.18 -.19 .31 .62
Mech. Rea. 3583 10.35 4,31 ~. 46 -.14 -.14 .27 .52
Visualization 3551 12.71 5.65 -.18 -.09 -.08 .19 .38
Arith. Comput. 3598 37.75 10.53 .11 -.09 =.10 .25 .50
Cler. Check. 3591 37.54 14.67 .11 .00 .00 .07 .06
Obj. Inspect. 3586 23.15 7.15 .04 -.07 .04 .13 .17

IMales are coded 1; females coded 2.

These intercorrelations, themselves, suggest there are important sex dif-
ferences in English (favoring females) and in Mechanical Reasoning and
Visualization of Space Relations (both favoring males). Several variables
correlate slightly with FS and with BO. But these same variables also
correlated higher with SES and with IQ. The highest correlations are
between IQ and Vocabulary or English, which
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indicates the importance of verbal skills for the underlying intel-
ligence subtests (Reading, Abstract Reasoning, and Mathematics).
And the closely parallel changes in correlatlion as one moves from
the mors to the leas verbal skill tests ralaes the suspicion that
a verbal skill factor underlies most of the correlations, except
for those with sex.

The results of testing for the independent contributions of
FS, B9, SES, ard sex--while controlling for IQ, are reported in
Table 7. In some of the tests, sex or SES was included with IQ as
a covariate control, A study of the individual RZs, plus the
gains from adding either sex, FS, BO, or SES to the predictor medel,
shows that IQ is almost the only source of variance in special
aptitude. Specifically, neither FS, BO, nor SES accounts for
variance in these aptitudes above that associated with IQ. The
important exceptions concern sex, which predicts differences in
English and in Mechanical Comprehension with IQ and SES held con-
stant. The slight sex differences (i,e., proportions of variance
explained by sex in Visualization, Aritimetic Computatlon, ard in
Clerical Checking are barely greater than chance, but the gain in
predictability over IQ is less than the practical criterion of .05,

Summary

These findings may be usefully summarized in relation to the

specific hypotheses which guided “.e design of the study:

1. The hypothesis was confirmed that IQ would be correlated
to a small extent (negatively) with FS and with BO, where
SES differencesz in IQ wera not controlled, Thess corre-
lations seem to be due to the confounding of SES with the
other variables,

2. The hypothesis was confirmed that adequate statistical con-
trols for SES would remove the apparent correlations of IQ
with FS avd BO. Of course, only minor reductions in the r's
resulted from the partial correlation method. But the mul-
tiple regression procedure, which proved more effective, is
considered mors appropriate.

3. The hypothesis was confirmed that neither FS nor BO interacts
with SES to influence IQ. This more general statement in-
cludes the specific tests for differences in IQ wnich might
be associated with status as first borns or only children.

4, As was hypothesized, no FS or BO differences in specia_
ability were found after differences due to IQ (amd to SES)
were removad. Without controls for IQ and for SES, there
were FS and BO differences in Vocabulary, English, Creativity,
and Mechan‘cal Reasoning., But thesze differences seem to be
explained by underlying differences in IQ.

S. The hypothesized sex differences in special ability, inde-
persient of IQ, were partly confirmed, The girls axcelled
boys on the test for writing skills in English and the boys
performed better on the Mechanical Reasoning test. But the
control for IQ largely removed sex differences in spatial

15




Table 7

Tests For Independent Contributions To Variance In Selected
Ability Variables of Sex, Family Size (FS), Birth Order
(BO), and Socio-economic Status (SES)—-

With Controls For IQ, SES, or Sex

SE  Ame v

(N = 3,126)
Ability Control RZ Gain IQNRZ By Adding A Predictor
Variable Predictors Controls Sex F8 BO SES
Vocabulary IQ .668 .008  .005  .002  .0ll
IQ, Sex .676 .011
IQ, SES .679 . 008 .002 .002
English IQ .582 . 065 . 000 001 .001
IQ, Sex . 648 .001
IO, SES . 583 .066 . 000 .001
Creativity IQ .413 .011 . 003 002 . 005
I0Q, Sex .425 .005
10, SES .418 .002 .002 .011
Mechanical 10 .303 .217 .001 .000 .003
Compreh. 10, Sex . 520 .002
IQ, SES . 3065 .215 . 000 - 000
Vigualization 10 =156 .033 .000 -000 .003
in 2 Dimen. I1Q, Sex .191 .002
IQ, SES .159 .032 . 000 .000
Arithmetic IQ . 248 .013 .000 . 000 .003
Computation I1Q, Sex .261 .003
1Q, SES . 251 .014 .000 .000
Clerical I0 004 .014 .000 .000 . 006
Checking IQ, Sex .018 .003
IQ, SES .006 .014 .000 . 000
Object 1qQ .023 .002 .002 . 000 .005
Checking IQ, Sex .025 .005
10, SES 028 @ .002 .001 000 o

judgment (Visualizatien) and in perceptual judgment (Clerical
Checking and Object Imspection).
6. As predicted, no socio-cultural differences independent of general
intelligence were found in the several aptitudes considered.
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Conclusions anxd Recommendations

Thess findings generally discount the theory of intellectual
primogeniture, or the belief that first borns and only children are
especizlly favored for intellectual growth. Speclal thaories con-
cerning possibls FS or BO differences in narrowly spscified
aptitudes or skills are also discounted. Of course, these con-
clusions are limited to the type of aptitudes represented in the
eight different skill tests which wers studied. It should be
noted thai these same siills (English, vocabulary, arithmetic,
mechanical reasoning, spatial judgment, and clerical ability) are
contained in several of the standardized multi-aptitude batteries
which are used with high scheol students,

It seems reasonable, from these findinga, to conclude that no
special educaticnal remedles need to be planned for children who
are classed as "later torns". And while there are ssveral excellent
reasons for practicing birth control, the claim that later borns are
necessarily hardicapped intellectually appears to be invalid.

The results of this study demonstrate thet there are important
intellectual differences associated with the members of different
socio=~economic groups within the American high school. These
differences, which primarily concern language or verbal skills,
are well known amnd they deserve our constant attention. 0Of ccurse,
remedial education programs for these skills must begin at a much
sarlier age (eaven pre-school!) if they ars to affect developsd
intelligence,

The significant sax differsnces in English language skills
and Mechanical Reasoning support the existance of specialized
vocational courses for boys and girls at the high achool level.
Since there remain large differences in aptitude within each =mex
group, irndividual guidance of boys arnd girls should be retained as
a general policy. More research is needed to separate the purely
bioclogical and cultural origins of these sex differences in ability.
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