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'try

Individual differences in general intelligence and in eight
different special aptitudes or skills were hypothesized to be inde-
pendent of family Sits and birth order indices. Evidence to the
contrary. in the form of linear correlations, was predicted to be
due to the confounding influence of socio-economic factors. Among
the more familiar demographic indices. only sex (not family size,
birth order, nor socio-ecoromic status) was expected to be a source
of variation in special aptitude-over and above general intelligence.
For example. males were predicted to perform better than females
on tests for mechanical comprehension and spatial judgment. Females
were expected to perform better on English language skill tests and
tests for perceptual judgment.

Data for testing these hypotheses were obtajned from the Proieet
Talent Data Bank. This source contains the results from a two-day
battery of testa and questionnaires given in 1960 to nearly 400,000
high school students. A 1% subsample of this representative national
sample was drawn for the preeent stedy. Besldes the IQ-composite
scores, eight different special ability scores were obtained for
each student. These scores were chosen to provide a wide range of
the talents considered in educational and vocational evaluations.

The hypotheses were generally supported. Intelligence and specIal
ability wer found to be independent of family size and birth order
indices when socio-economic differences in intelligence were removed.
No differences in special ability were associated with socio-economic
status after differences due to general intelligence were removed.
But there were sex differences over &Led above general intelligence.
Specifically, males excelled in mechanical 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 primogeniture. Social class differences in ability appear
to be mostly limited to verbal or language skills, which are prin-
ciple components of developed intelligence. The sex differences in
ability may justify existing differences in vocational educational
programs for boys and girls. But the actual reasons for these
differences requires further study.

Introduction

It is widely believed that first borne and only children are
especially favored for intellectual growth. Oftentimes, this theory
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p-ix,oganiturg ncludes tht, ballet tt first and later born*

liffer aleo in te kinds of skill tiley d4tvo1op. First borne. for--
example, are assue-,d to excel their 51hlings in verbal and reasoning

skills; while late *. borns are expected to develop better perceptual

and motor skills.

Primogenitur theories differ from conventional biological and

social theories of intelligence by giving more weight to ordinal re.

lationships within the family. Not only is the individual's intel-

ligence affected by chance genetic factors and by the cultural op-

portunities provided hie and all his siblings, his intelligence is

influenced by the unique position which he holds within the family

constellation.

Birth order effects upon intelligence, if any, could derive

from genetic or cultural causes. For example, the "uterine fatigue"

hypothesis seeks to explain defecte in terms nf uterine conditions

and related genetic meterials which supposedly deteriorate with the

increasing age or fertility of mothers. Some support for this view

found in mongolism, which occurs far more often wieh middle age

mothers who have already hed children. Perhaps more popular is the

assumption that first toms and only children get more parental

attention and thereby develop better verbal skills, including

intelligence.

If these primogeniture theories are valid, responsible parents

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

suepect because of the general failure to control for epurious socio-

cultural effects. Specifically, there remains the underlying sus-

picion that the higher ability scores found for first borne and only

children are due simply tn the fact that such children are more likely

to come from families which are smaller and which enjoy a higher

socio-economic status.

The present study was planned to shoe that intellectual primo-

geniture is not supported when definite controls are imposed for

differences ih socio-economic status. A recent study by the investi-

gator (McCall and Johnson, in press) demonstrated this point in the

case of ehildren from several southwest Illinois schools. This new

study, in part, replicates these findings for a representative, national

sample of high school students. This study also goes beyond the study

of differencoe in general intelligence by investigating the rela-
tionship of freely size, birth order, and socio..oconomic status to

ceveral diffeeent, narrowly defined aptitudes and skills.

HYpothesee

The main hypothesis, that intellec ual primogeniture is not

supported where sooio-culturel factors are controlled, takes into

2
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account gmneral. ir -111enc s eU aS sever1 different special
aptitudes, or skills. The ees bility thet femily size. or birth
order, interect with vex or noeio-economic status is also ruled out.

For instance. intelligence is not expected to correlate with family
size diffeeently for males than for females. Nor is it expected

that intelligence and family size -will be correlated for one secial

class group and not for others. A similar picture of independence

i3 assumed for birth order.

Some diffe nees 'eetween male and female high school students;

are expected on some of the aptitude tests because of normative
cultural and genetic factors which seem to operate. Socio-cultural

differences in certain aptitudes are also expected, though it ie

doubtfel if these occur independently of general intelligence.

In short, the investigator has taken whet appears to be the

more parsimonious view-ethet alleged birth order and family size
differences in ability are eimple artifacts of socio-cultural
differences in general intelligence.

The specific hypotheses tested are summarized as follows:

1, Small, negative correlations may be found between intelli-

gence and family size, and between intelligence and birth order,
whore socioeculteral factors are not specifically controlled.

2. Differeeces in intelligence are enrelated to family Size_

and birth order indices where socioeceltural factors are controlled.

3. The relationehlp which intelligence has to indices of family

size and birth order is the same for different socio-cultural
groups (within the U.S. population).

4. No family size or birth order differences in speoial

aptitudes and skills wIll he found where differences in general

intelligence ard in socio-cultural statue are controlled.

5. Sex differencee independent of general intelligence will

be found such that: girls excel boys on language skill and per-

ceptual judgment tasks; end boye excel girls on tasks which require
stechanical roalsoning and epatial judgment.

e. No socio-culteral differences in special ability will be

fouled which are independent of general intelligence.

Review of the L

Evidence that intellectual growth might be related to birth

order (BO) or to family size (FS) dates back to Francis Galton's

studies of English scientists (1874). H. foued a disproportionate
number of first borne in this special group. Later, Cattail (1917)
found more first and last borne than mIddle borne in his sample of

eminent American scientists. Other studies of Intellectually gifted

students or scientists (Altus. 1965: Bradley, 1969: Nichols, 1968:

Roe. 1953: and 'Ferman. 1925) also pointed to higher numbers of first

borns.

Few of these studies controlled directly for socio-economic
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ea tue or e Fe ffoct 80 frncte. Beyer
(1966) con rolled for netn aocio-oeeeee
nationel sample ef college freshmen end found equal proporteons of
first ann last barns. The preporeioe of meddle horns was elightly
lower. Burton (1968) uaed the SAM, sample with similar controls to
compare differences in intelligence. She foued a small, statis-
tically significant, decrease in mean IQ with increasing BO levels.
But the largest difference, between first and last borne, was equiva-
lant to only 3.:1 IQ points.

'eatus end FS le:nal in his

Most researeh on FS differences in IQ have used similar narrow
age samples which include just one sibling per family. Perhaps the
best known of these is the Scottish national survey of 11-year olds
(Scottish Council, 1953). The total sample of over 70.000 subjects
nhowod a correlation of -_28 between FS and scores on a group. papere
and-pencil test of intelligence. A representetive subgroup tested with
the Term/in-Merril Stanford-Stnet showed a correlation of -.32 with
FS. Comparable negative correlations ware found for the separate,
broadly defined occupational subgroups in this sample. Correlations
ranging near -.25 have also been found in several other mall scale
studiee conducted in Europa and America (Anastasi, 1965). Curiously.
no BO dlfferences in IQ were found in the Scottish national survey.

A more edeal c ntrol for socio-economic differences was employed
in the unique study by Thurstone and Jenkins (1929). All siblings
from each given family in the sample were tested with the Stanford-
Binet. By matching subjects at each BO level for family origin,
it was possible to menimise socio-economic eiffeeences. Mean Iels
increased continuously with increasing BO levels for families of the
same size. For the total sample. FS correlated only -.09 with IQ.
These renults, based on children referred toe child treateent
facility, were duplicated with a more normal population of public
school children.

Much of the published research ignores the possibility of inter-
active effects upon developed intelligeece. That is. IQ is assumed
to be a simple linear fenction of FS or of BO. Nisbet (1953). an
exception, suggests that the IQ and FS correlation actually increases
with age. He found successively higher correlations in his samplee
of 7, 9, and 11-year olds. But he did not apply strict-controls for
socio-economic differences. The possibility that-IQ scores-differ
with the age at which subjects are tested has also been demonstrated
(Higgins. Reed, and Reed. 1962). Thee simple-artifact, due perhaps
to differences in the tests or in the norms for different populations,
could explain changes in correlation across some age groups.
Moshinsky (1939) found significant correlations between IQ and FS
for subjects from middle level occupational groups, but not for sub-
jects from higher and lower occupational groups. This suggests
there could be some qualitative differences in parent-child Intere
actions which set off the middle level groups from other levels.

A recent study of 1.430 2nd through 12th graders by the

4



investigator kMcGall and ir si only small.
negative correlations of IQ F5 gind witn (-.11 end -.05

respectively) cT.fo- when socio-economic differences were not
controlled. The very heterogeneous sample, in terms of age and

cultural background, probably reduced the usual confounding of social

class with FS and BO. When controls were applied. statistically, to

both age at testing and occupational level, variance in IQ wae found
to be quite independent of FS and BO level. Also. changes in IQ

over a 7 year period for the high school subgroup were unrelated to

FS, BO, or to occupational level.

Severel investigators have studied BO differences in special
aptitude or skill, but FS differences as such have generally been

ignored. Perhaps the most widespread claim concerning BO dif-

ferences (Harris, i964; Rosenberg and Sutton-Smith, 1964) is the
belief that first borne excel in verbal or language skills. This

could be due to the greater verbal stimulation (Lasko, 1954) which
parents heve boon observed to provide first borne. Later horns
have been assumed to compensate by developing relatively greater
perceptual and motor skills. There is little evidence of research
uhich controlled for differencee in genera/ intelligence or the
qualities of sibling interaction. One exception le the Oberlander
and Jenkins study (1967) of BO differences on subtests from the
California Achievement Teet battery. They ueed analysis of co-
variance to control for IQ differeeces and found mo BO differences
on the several achievement tests. In their study, a between-
family sample design included just one sibling per family.

Most of the BO studies of specific abilities employed a
within-family sample design. which compared first borne with their
own later born siblings. Koch (1954) matched five and six year
°Ids from 2-child families for socio-economic background and com-
pared both BO and 86X differences in performance on the Primary
Mental Abilities subtests. Second borne averaged higher Total
scores and higher Perceptual test soores. The subjects, sex was
also important. Among the first borne. those (either males or females
with a male sibling earned higher Total and higher Verbal scores than

those first borne without a male sibling. First born melee also
excelled first born females on the Verbal test.

At the college level, Rosenberg and Sutton-Smith (1964) found
that female atudenta from 2-child families scored higher on the
language skill subtest of the American Council oa Education 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 tests. Not only did first
borne excel second borne on the verbal aptitude test (no difference
on the math), those first borne 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 differenoes. That is, first born and only child females
scored higher on both the verbal and the math aptitude subtests.

5



First barns. especially females, at the junior high school level
were found to score higher on several of the Iowa Basic Skill achieve-
ment subtasts (Chittenden, et. al., 1968). Differences on a test
for "creativity" favored first borns and only children in a pre-
school age sample (Lichtenwalner and Maxwell, 1969). A separate
analysis by social class showed that children with middle class back-
grounds performed better on the "creativity" test than children from
lower classes.

In summary, the findings concerning FS and BO differences in
general intelligence are somewhat inconsistent. The main dif-
ferences seem to be due to the presence or absence of tight 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 socio-cultural factors 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
and BO differences in special aptitude are also inconsistent, though
there is some tendency to find higher verbal skills with first borne.
Again, there appears to be insufficient control for the ubigeLtous
socio-cultural factor. It would seem premature, also, to accept
findings as definitive which show that the sex of siblings'and their
birth orders interact to produce differences in one or another
special ability.

We might reasonably expect some differences in special ability
to be aasociated with sex, and perhaps with socio-cultural status.
Multi-aptitude test batteries typically show sex differences on
specific subtests. For example, on the Differential Aptitude Tests
for Spatial Judgment and Mechanical Comprehension, 12th grade males
score appreciably higher than females (Bennett. Seashore, and Woman,
1952). Twelfth grade females, however, score appreciably higher
than males on the trubtests for language skills and Clerical aptitude.
Neither sex showed a practical difference on subtests for verbal and
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 students
(Flanagan, et. al., 1964). Most significant were the higher scores
for males or the subtests for Mechanical Reasoning and Visualization
in Two or in Three Dimensions. Girls scored slightly higher than
boys on tests for language skills: English, Word Functions. and
Disguised Words. In this particular battery of tests, the sexes per-
formed equally well on tests for Reading Comprehension and Abstract
Reasoning. The several Information testa showed definite sex dif-
ferences consistent with stereotyped sex interests in topics like
sports and homemaking.

Socio-cultural differences in general intelligence are well
known. But it is difficult to know if there are socio-cultural
differences in specific aptitudes which are not due, simply, to
intelligence as such. Bernstein (1960) believes that lower and
middle class cultures differ in their utilization of language skills.

6
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This difference favere the higher development of intelligence in

middle class groups. Support for this view is found in evidence
that intelligence tests which stress language skills give higher
differences between these classes than tests which are non-verbal

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

Method

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 administered in

1960 to the students in a 5 per cent sample of the nation's public,

private. and parochial high schools. The resulting sample com-
prised about 400,000 students in grades 9 through 12. For most
these students there was nearly complete data on the speoially

devised ability tests and questionnaires. In all, there wore 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 random 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 variables

chosen for study.

Essentially, the sample comprises just one sibling from any
given family. But the national sample plan, which included all of

the students in a given school, allowed for some degree of mul-

tiple representation from the same family. In this and several
other respects, such as socio-cultural background, age, sex, academic
skill, and general intelligence, the sample oan 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, la, and 'grade status were identified for each

student.
Family Sips (hereafter, FS)-- This index indicates the total number

of living 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 code of 2 indicates twe
siblings; and.so on to the code of 12. which indicates 12 or more

siblings in a given family.

7
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Order This second index, calculated for each

student. represents his rank position in terms of order of birth

within his family. Thus, a code of 1 indicates a student who is the

first born child, perhaps the only child in his particular family.

Codes of 2 indicate second bores and so on.

Socio-economic Status hereafter SES This special index was

derived by Project Talent personnel (Flanagan and Cooley, 1966:

Appendix E) so that each student could be located on a dimension

which represents socio-economic environment. A weighted average of

the standard scores for each student's responses to nine different

items 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 home, family income, father's occupation, father and 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 levels and the means decrease slightly from

grade 12 to grade 9. This decline is consistent with expected high

school dropout ratee.

For some of the statistical calculations in this study, the

original SES scores were coded to represent quintile score equivalents.

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. Th9se five intervals were defined

so as to produce an equal number of observations at each quintile

level in a theoretically normal distribution of 3ES scores.

Abilityyariables

Among the 70 different total or part scores available in the

Project Talent Data Bank for each student, only the "Composite IQ"

and a selected number of special ability scores were chosen for

study. The latter tests (listed below) were 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 sax groups and with socio-economic status.

Composite IQ-- This measure of general intelligence was derived
internally by the Project Talent staff from three different tests--
wbich were designed to assess reading comprehension, abstract reasoning.

And mathematical aptitude. These three skill functions were weighted

51 per cent, 25 per cent, and 24 per cent, respectively (Flanegan. et.

al., 1964). This 1Q-composite scale differs from conventional IQ

scales because the scores range up to 280, with a mean near 170.

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 consisted of nonverbal

problems of conceiving relationships among diagrams and extrapo-

8



luting them. The third component, arithmetic reasoning, included
16 items which assessed knowledge of how to solve elementary math

problems without actually doing computations,

Special Abilitie In addition to the IQ-composite score, eight
separate special ability scores were obtained for each student.

These were arbitrarily selected from the entire set of 70 total and

part scores which wore collected for the national high school sample.

Their choice was made cn the basis of variety and the possibility

that sex and social class differences might occur. Also, it seemed
appropriate to exclude the particular subtests which were used to

derive Composite IQ.

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

Vocabularye This test comprises two subtexts from the Infor-

mation Subtests, Parts I and II. It WR3 designed to measure the
relative size of a student's general vocabulary. This same ability

is sometimes called mverbal intelligence".

English, Total- Five different subtest results aro contained in

this total score. These are: spelling, capitalization, punctuation,
English usage, and effective expression. These 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 problems High scores
are interpreted to reflect inventiveness or creative ingenuity.

Mechanical Reasoning- Ability to visualize the operations of
everyday physical forces is required for this test. While past
training or experience should be considered, the test results are
fairly independent of specific training in crafts.

Visualization in Two Dimensions... This test measures the ability
to visualize how diagrams would look after being turned around on a

flat surface, in contrast with the way they would look after being

turned over.

Arithmetic Computation- Speed and accuracy ir performing the

basic computational operations of addition, subtraction, multipli-
catUrn. 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 perception in a very
simple task is required. This task involves comparing each pair of
names in a series to determine if they are identical.

Ob sot In action- This test measures speed and accuracy in form

9
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perception. Minor differences in small objects must be quickly and
ccurately detected.

The Multiple Regression Method

A special multiple regresmion procedure (Kelly. Beggs, McNeil.
Eichelberger, & Lyon, 1969) wae employed in addition to the familiar
descriptive and correlation methods. Its main purpose was to test
hypotheses concerning the independent and combined effects upon IQ
of FS, BO, and S. 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 18
correlated with one or more predictor variables. The resulting cor
relation, between the criterion and its beet estimate (based on the
correlations with predictors), is termed R2. This statistic is aleo
eeid to indicate the proportion of criterion variance which is "ex-
plained" by the predictor variables.

Once two or more predictor models have been constructed, their
relative success in prediction (i.e., in accounting for criterion
variance) may be formally compared by the F-test. For example, if
one model included FS and SES as predictors of IQ. and a second model
used only SES to predict IQ, then the F-test could be used ta test
whether the difference in resulting R2i WI within the range of chance
expectation. In other wordE_ did 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, t. al., 1969) which represent different ways of
combining variables. Thus, it was possible to test for departuree
from linearity and for interaction effects, with and without speci-
fied coverlet. controls. The multiple regression procedure thus
closely parallels the analysis of variance procedure in several
reepects. It has, however, the aevantage of not requiring equal
observations at each level of classification.

One disadventege with using any statistical test for chance de-
viations with large samples is the likelihood that small, imprac-
tical differences prove to be "significant". For example, 114 dif-
ferences as small as .01 are significant for semples of 3,000 end more
in most Fetest comparisons. In the present study, R2 differences of
less than .05 were considered negligible because they ware assueed
to lack either theoretical or practical importance.

Results

The number of males and females at each school grade level Ind
at each FS level for the total sample are reported in Tables 1 and
2. Percentages 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 conclusion is supported by
the comparable ability score results for the local and national 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 still left a sample with nearly identical distributions on
the demographic and ability varilbles.

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.

Table 3

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

(N = 3,308)

Variables
Grade
Family Size
Birth Order
Socioec. Status

FS BO SES
0.42 1.09
3.83 2.27
2.49 2.21

97.89 10.11
165.57 54.12

-.05 -.08 .08
.55 -.26

-.17

.28
-.22
-.26
.42

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 FS, 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 SES was controlled. 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 both SES aad FS were controlled.
It is assumed that a control for grade level differences in BO and in In
would further reduce the correlation of IQ with BO.

The multiple regression procedure was used to control 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 R2, the proportion of IQ variance accounted for by the control
predictor variables. To the right are shown the specific gains in R2
achieved by adding a specific predictor to the one or more control
predictors. Clearly, the only important gains to the predittion of

12



IQ (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 FS and to BO, 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 FS 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)

(N = 3,308)

Control
Predictor
FS
BO
FS, BO
SES
FS, SES
BO SES

R2

Controls
.044
.068
.084
.175
.195
.201 .006

Gain In R2 By_Adding A Predictor
Only

FS BO SES Child
First
Born

.020 .026
.018

.151

.143

.128

013
.005

The independent contributions of FS and BO are indicated most ocurately

where each is added to the control predictor models. Thus, where I ls

added to SES, the gain is only 2 per cent. And when BO is included th SES

as covariate controls, the contribution of FS to IQ variance is onl,, ,bout 1

per cent (R2 gain is .006). For 'BO, the gain over SEF is about 3 p, oent

and over the combined FS and SES controls, the gain is 2 pr.r cent. , 7 accept-

ing 5 per cent as a pl-actical gain criterion, we may conclude that ceitl-r FS

nor BO adds independently to the prediction of IQ.

From Table 4 we also see that no increase in prediction is achieve,'

replacing FS with the "Only Child" variable and by replacing BO with the "First

Born" variable. To explain: special predictor vectors were &enerated which

indicated 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,

between IQ and FS or BO, indicated the relationships were essentially linear.

This ruled out the chances of showing that any single FS or BO level would be

more predictive of IQ.

Table 5 reports the results of statistical tests for interaction effects

upon IQ. The multiple regression procedure was used, which tests for inter-

action by comparing the R4s 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 significal.tly with SES to affect IQ vari-

ance. FS and BO do not interact with each other also, where their correlations

with SES is controlled.
13
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The next portion of thE study concerns possible FS, BO, SES, and sex
differences for each of the eight different special Pl-ilities. Separate
means and standard deviations were computed for eacli of the ability me tsures
for males, females, and for each FS, BO, and SES group. These findings are
shown in the appendices A through D.

Table 5

Tests For The Interaction Effects Upon 10 Variance
Due To Family Size (FS), Birth Order (BO),

and Socio-economic Status (SFS)
(N = 3,308)

Predictor Models R2 Model Contrasts R2 - Difference

1. FS, BO, SES .212
2. FS, BO, (FS-SES) .213 1 vs 2 .001
3. PS, BO, (BOSES) .218 1 vs 3 .006
4. BO, SES (BO'FS) .206 1 vs 4 -.006

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

Table 6

Means, Standard Deviations, And Frequencies For Selected Ability
Varlables--Plus Pearson Correlations With Sex, Family Size (FS

Birth Order (8), Socio-economic Status (SES), And IQ

Ability
Variable X Sd Sexi 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 5 04 - 7 .04 13 .17

Males are coded 1; females coded

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 subteste (Reading, Abstract Reasoning. and Mathemetics).
And the closely parallel changes in correlation as one moves from
the more to the less verbal skill tests raises 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, BO, SES, and semwhile controlling for IQ. are reported in
Table 7. In some of the tests, sex or SES was included with IQ as
a coverlets control. A study of the inelvidual R2s. plus the
gains feom adding either sex. FS. BO, or 3ES to the predictor model,
shows tnet IQ if; alaost 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. Arithmetic Computation, and in
Clerical Checking are barely greater than chence, but the gain in
predictability over IQ is less than the practical criterion of .05.

Summary

These findings ray be ueefully smemarized in relation to the
specific hypotheses which guided tlie 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 differences in IQ were not controlled. These 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 correletions of IQ
with FS ard 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 more 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 which might
be associated with status as first borne or only children.

4. As was hypothesized. no FS or BO differences in specie:
ability were found after differences due to IQ (and to SES)

were removed. Without controls for IQ and for SES, there
were FS and BO differences in VocabularY, English, Creativity.
and Mechanical Reasoning. But these differences seem to be
explained by underlying differences An IQ.

5. The hypothesized sex differences in special ability, inde-
pendent of IQ, were partly confirmed. The girls excelled
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

(N = 3,126)

Ability
Variable

Control
Predictors

R2

Controls
Gain In R2 By Adding A Predictor

FS BOSex SES

Vocabulary IQ .668 .008 .005 .002 .011
IQ, Sex .676 .011
IQ, SES .679 .008 .002 .002

English IQ .582 .065 .000 .001 .001
IQ, Sex .648 .001
IQ, SES .583 .066 .000 .001

Creativity IQ .413 .011 .003 .002 .005
IQ, Sex .425 .005
IQ, SES .418 .002 .002 .011

Mechanical IQ .303 .217 .001 .000 .003
Compreh. IQ, Sex .520 .002

IQ, SES .3065 .215 .000 .000

Visualization IQ .156 .033 .000 .000 .003
In 2 Dimen. IQ, Sex .191 .002

IQ, SES .159 .032 .000 .000

Arithmetic IQ .248 .013 .000 .000 .003
Computation IQ, Sex .261 .003

IQ, SES .251 .014 .000 .000

Clerical IQ .004 .014 .000 .000 .006
Checking IQ, Sex .018 .003

IQ, SES .006 .014 .000 .000

Object IQ .023 .002 .002 .000 .005
Checking IQ, Sex .025 .005

IQ, _SES .028 .002 .001 .000

judgment (Visualization) and in perceptual judgment (Clerical
Checking and Object Inspection).
As predicted, no socio-cultural differences independent of general
intelligence were found in the several aptitudes considered.
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Conclusions and R_commondations

These findings generally discount the theory of intellectual
primogeniture. or the belief that first borne and only children are
especially favored for intellectual growth. Special thsories con-
cerning possible FS or BO differences in narrowly specified
aptitudes or skills are also discounted. Of course, these con-
elusions are limited to the type of aptitudes represented in the
eight different skill tests which were stuch..ed. It shoulA be
noted that these same skills (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 school students

It sOOKS reasonable, from these findings. to conclude that no
special educational remedies need to be planned for children who
are classed as "later torns". And while there are several excellent
reasons for practicing birth control, the claim that later borne are
necessarily handicapped intellectually appears to be invalid.

The results of this study-demonstrate that 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 and they deserve our constant attention. Of course,
remedial education programs for these skills must begin at a much
earlier age (even pre-schooll) if they are to affect developed
intelligence..

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