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ABSTRACT OF

Sex, Motivation, Extraversion and Neuroticism as Multiple
Predictors and Moderators When Predig¢ting Two
Grade Nine Attainment Criteria®

Although the moderator variable concept has
acquired popularity among researchers concerned for the
low predictive validity of psychological tests, no con-
Clusive evidence has been presented for the greater
effectiveness of moderated prediction techniques over
the traditional multiple regression model. It was the
principal aim of this research to investigate whether
use of sex and.five measures of personality and moti-
vation as moderators would increase the size of corre-
lations of a mental ability predictor with criteria of
academic success. As behaviour may be sensitive to the
conditions in which it occurs, the research also sought
to determine whether use of school grades and standardized
achievement tests as criteria might obtain inconsistent
results.

The Ss in this investigation were 246 males and

females enrolled in grade nine at a public high school.

1 Yvonne L. Perrault, Doctoral Thesis Presented
to the Faculty of Psychology of the University of Ottawa,
Ottawa, Canada, June 1976, xvi-167p.
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ABSTRACT . xiv

They were initially administered a battery of tests
designed to measure mental ability, extraversion,
neuroticism, and three aspects of academic motivation,
Six weeks later, standardized reading and mathematics
achievement tests were administered to the same Ss.
End-of-year'grades in english and mathematics also

were obtained. The sets of achievement test scores

and grades were combined to yield two overall criterion
measures.

A statistically significant improvement was
demonstrated (P < .05, one-tailed) in support of using
the extraversion variable as a moderator when pre-
dicting achievement test performance. The more accurate
prediction was given for a subgroup with scores in the
low one-third of the extraversion distribution. Joint
use of the sex, personality and motivation variables
did not enhance this moderator effect. In no case did
the moderator analysis provide a significant improve-
ment over the traditional multiple regression technique
when predicting school grades. These research findings
were interpreted and discussed in terms of their im-

plications for psychological theory and research.




INTRODUCTION

Efforts to increase the predictive ceiling of
psychological tests with classical validation models
have had gencrally discouraging results. This problcm
has suggested to many researchers that the traditional
statistical approach to prediction, i.c., multiple re-
gression, rcquires improvement. Rescarch to this end
has produced a variety of sophisticated prediction modcels
which can be subsumed under the title of moderator varia-
ble techniques, and with which the predictive validity
of psychological tests may be enhanced.

Several procedurcs designed to identify mode-
rator variables have been tecsted in educational settings.
The variables examined frequently include mcasurcs of
personality, insofar as such variables have demonstrated
questionable utility as multiple predictors of scholastic
attainment. Few investigators, however, have compared
results of research using non-intcllectual variables as
moderators to results using the same variables as predict-
ors in a multiple regression model. This cmpirical test
might provide additional evidence of the uscfulness of a
moderator technique. Similarly, the effects of achievement

criterion heterogeneity on results rarcly have been exuamined,




INTRODUCTION . xvi

yet if it can be assumed that behavior is affected by
assessment conditions, variables shown to be cffective
as moderators for one type of achievement criterion may
be less effective in the context of another criterion.

The principal goal of this research, then, is
to investigate whether use of sex and measures of per-
sonality and motivation as moderators might increase the
magnitude of correlations of a mental ability predictor
with attainment criteria beyond those provided by use of
the same variables as multiple predictors. A secondary
aim is to determine whether use of school grades and
standardized achievement test scores as criteria obtains
dissimilar research results,

Chapter I will review the research literature
on traditional and moderated prediction models, with
emphasis on the utility of a multiple moderated re-
gression system. The Chapter will also consider per-
sonality and motivation variables found relevant in pre-
diction of scholastic attainment, and will conclude with
the null hypotheses for the research., Chapter 1I will
present the experimental design, while Chapter IT1 will
report and summarize the results of the data analyses.
A discussion of th¢ findings and recommendations for further

research will be presented in Chapter 1V.
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CHAPTER 1
REVIEW OF THE LITERATURE

Many investigators have concerncd themsclves
with the problem of improving predictive validity beyond
that usually provided by psychological tests. One
research area in which attempts to enhance prediction
have concentrated is that of academic achicvement.
Research cfforts spanning half a century have demonstratecd
two facts. First, while mental ability - frequently
referred to as scholastic aptitude, intelligence or IQ -
is an efficient predictor of scholastic performance, it
accounts only for thirty-five to forty-five percent of
the overall variance of achievemcnt.1 Sccond, the com-
bining of personality and motivational variables with
mental ability measures in a multiple regression equation

. .. 2
rarely improves prediction.

1 D.E. Lavin, The Prediction of Academic
Performance: A Theoretical Analysis and Review of Research,
New York, Russell Sage, 1965, p. 59.

2 George Middleton, Jr., and George M. Guthrie,
"Personality Syndromes and Academic Achievement™, in
Journal of Educational Psychology, Vol. GO0, 1959, p. 66.
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Gough3 and Cattell4 contend that the source

of difficulty exists in the lack of valid measures of
motivation and personality. On the other hand, GhisclliS
challenges the usefulness of traditional regression
techniques in accounting for the dynamic interrelationships
of human traits. Decades earlier, Stagner6 presented
evidence that personality measures influence the magnitude
of ability-achicvement correlations, while demonstrating
no significant linear relation either to ability or
achievement. He concluded that

.--personality influences achievement in an

indirect way, by affecting the degree to which

use is made of the individual's potentialities.

.. .At some points along the distribution
personality is an advantage in academic work

3 Harrison G. Gough, "Academic Achievement in
High School as Predicted from the California Psychological
Inventory', in Journal of Educational Psychology, Vol. 55,
1964, p. 174.

4 Raymond B. Cattell and H.J. Butcher, The
Prediction of Achievement and Creativity, New York,
Bobbs-Merrill, 1968, p. 196.

5 Edwin E. Ghiselli, "Comment on the Usc of
Moderator Variables'", in Journal of Applied Psychology,
Vol. 56, 1972, p. 270.

6 Ross Stagner, "The Relation of Pcrsonality
to Academic Aptitude and Achievement', in Journal of
Educational Research, Vol. 26, 1933, p. 648-660.
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while different amounts of the samc personality
variable may be disadvantageous...

New statistical models with which to examine
the manner in which variables influence the predictive
power of other variables materialized in the 1950's. 1In
their usual form, these techniques strive to maximize
prediction within homogeneous subgroups of individuals by
considering the validity of a predictor at two or three
levels of some other variable. Saundcr58 referred to the
third variable -as a moderator, a term which persisted in
the literature regardless of methodological differences.
As interest in moderator variable research grew, the
techniques expanded to include two or more moderators,
in accordance with the assumption that variables may
interact to influence within-group prediction.9

Although the moderator concept appecars promising,

few investigators have compared the results of a moderator

technique with the results of a multiple regression

7 Idem, ibid, p. 655.

8 David R. Saunders, '"Moderator Variables in
Prediction'", in Educational and Psychological Measurement,
Vol. 16, 1956, p. 209-222.

9 Stcphen P. Klein, Donald A. Rock and PFranklin
R. Evans, "The Use of Multiple Modcrators in Academic
Prediction', in Journal of Educational Measurement, Vol.
5, 1968, p. 151-152.
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technique which includes the moderator variable as a pre-
dictor. Abrahams and Alflo suggest that this procedure
may demonstrate that the utility of many variables in the
moderator context is overestimated. It is also pointed
out by Zedeck11 that the problems of subgrouping and sam-
ple size ordinarily associated with moderator stratcgies
would be eliminated if applying the moderator as a
multiple predictor can produce cqually good results.

This research compares the predictive efficiency
of traditional and moderated regression mcdels in a school
setting. A sample of grade nine subjects was administered
a battcry of mental ability, personality and academic
motivation tests. Several weeks later, achievement test
scores and end-of-year grades were obtained. The data
were analyzed by multiple regression and with the step-
wise multiple moderated regression system developed

12

by Rock, Baronc and Linn. This system differs from the

10 Norman M. Abrahams and Edward Alf, Jr.,
"Pratfalls in Moderator Rescarch', in Journal of Applicd
Psychology, Vol. 56, 1972, p. 250-251.

11 Sheldon Zedeck, '"Problems With the Usec of
Moderator Variables", in Psychological Bulletin, Vol. 76,
1971, p. 304.

12 Donald A. Rock, John L. Baronc and Robert L.
Linn, "A Fortran Computer Program for a Modcrated Stepwise
Prediction System'", in Educational and Psychological
Measurement, Vol. 27, 1967, p. 709-713.
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usual moderator model in that it can examine the effects
of up to five moderators on within-group prediction. It
first identifies subgroups with similar scores on each
moderator variable. Following computation of validity
coefficients between predictor(s) and criterion for these
groupings of the cases, it combines the moderator yielding
the highest predictive objective function with each of
the remaining moderators. Validity coefficients are
subsequently computed for groups with similar profiles
on the subsets of two moderators. This procedure is re-
peated for combinations of three and four moderators,
until all moderator variables are simultaneously included
in the groupings. Identification of those variables
which, singly or jointly, have a moderating effect on the
predictor-criterion relationship is the goal of the system.
It is anticipated that use of sex, motivation
and personality as moderators will increase the size of
correlations with the criterion of success over and above
outcomes using the same variables as multiple predictors.
Evidence in this direction might support the view that

scores on predictor tests should not be interpreted in

13

the same manner for all individuals, It is further

expected that results using achievement test scores and

13 Klein et al, Op. Cit., p. 151.
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school grades as attainment criteria will be inconsistent.

Results in this direction may uphold the conviction that

behavior also is influenced by the condition or situation

in which it occurs.

14

Prior to stating the problem in detail, a review

of the research literature which encouraged development

of the above hypotheses will be presented. The review is

organized as follows:

1.

Research by Gough and Cattell - The Multiple
Regression Model;

Research on Univariate Moderator Models in
Educational Settings;

Research on Joint Moderator Models 1in
Lducational Settings:

a. Joint Moderator Models - General;
b. A Stepwise Multiple Moderated
Regression System;

Research on the Relationship of Motivation
to Scholastic Achievement;

Research on the Relationship of [xtraversion
and Neuroticism to Scholastic Achievement;

Research on the Relationship of Motivation,
Extraversion and Neuroticism to Scholastic
Achievement.

14

Walter Mischel, Introduction to Personality,

Second Edition, New York, Holt Rinehart, 1976, p. 492-514,
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1. Research by Gough and Cattell - The
Multiple Regression Model

Neither Gough15 nor Cattelll® concede that new
statistical models are required to achieve gains in aca-
demic prediction. Both investigators emphasize the need
for valid meaningful measures of personality and moti-
vation, while'endorsing the use of traditional multiple
regression techniques.

Gough17 calls attention to the value of the
California Psychological Inventory (CPI), an empirically
derived set of eighteen scales which were designed for
use in educational settings. To demonstrate the predictive
power of this test, the five CPI scales found to be most
highly correlated with high school grade point average
were combined with an ability measure in a multiple
regression equation and the equation cross-validated on
an independent sample. Although the predictive validity
of the combined tests (.68) was shown to be significantly
greater than that provided by the ability measure alone

(.60),18 the increase is relatively trivial insofar as it

15 Gough, Op. Cit., p. 174-180.

16 R.B. Cattell, A.P. Sealy and A.B. Sweney,
"What Can Personality and Motivation Source Traits Add to
the Prediction of School Achievement?", in British Journal
of Educational Psychology, Vol. 36, 1966, p. 280-295.

17 Gough, Op. Cit., p. 174-180.
18 1Idem, ibid., p. 178,
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accounts only for six percént of the variance.

Of particular interest to the present research
is the finding that the three CPI scales described as
especially relevant to academic achicvement19 were sig-
nificantly correlated with grade point average. These
are the Achievement via Independence (Ai), Achievement
via Conformance (Ac) and Intellectual Efficiency (Ie)
scales, which may be subsumed under the more general heading

of academic motivation.

0 reported results of five studies

Cattell et al2
investigating the relationship of ability, motivation and
personality to junior high school achievement. Subjects
were tested with the High School Personality Questionnaire
(HSPQ), which measures fourteen primary source traits, and
the School Motivation Analysis Test (SMAT), which measures
fifteen second order traits related to interest and self-
assertiveness. Substantial gains in prediction were ob-
served for the combination of ability, personality and
motivation measures in the case both of standardized
achievement criteria and school grades.

Sources of difficulty in the above research

include absence of cross-validation data which would give

19. Idem, ibid., p. 175.
20 Cattell et al, Op. Cit., p. 280-285.
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evidence of the stability of the regression weights, the

- low reliability of the SMAT, and a prediction equation

based on correlations corrected for the effects of un-
reliability of the measures. According to McNemar,21
correlation coefficients must be computed on the basis

of obtained, not true, scores if they are to be utilized

in prediction equations. Nevertheless, Cattell and Butcher

maintain in a more recent study that personality factors
account for approximately twenty-five percent of the
overall achievcment variance. As with the carlier in-
vestigations, cross-validation data were not provided.
In a review of Cattell's work, Entwisle?d
concludes on methodological grounds that faith in such
a prediction equation is premature. Entwisle et al24

failed to improve prediction of grades at higher edu-

cational levels from a combination of ability, secondary

21 Quinn McNemar, Psychological Statistics,
New York, John Wiley, 1962, p. 153.

22 Cattell and Butcher, Op. Cit., »n. 192-196.

23 N.J. Entwisle, "Personality and Academic
Attainment', in British Journal of Educational Psychology,
VoL. 42, 1972, p. 140.

24 N.J. Entwisle, J.B. Nisbet, D.M. Entwisle
and M.D. Cowell, "The Academic Performance of Students,
I - Prediction from Scales of Motivation and Study Habits',
in British Journal of Educational Psychologv, Vol. 41,
1971, p. 262-263.

22
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school grades, personality, study habits and motivation
measures. The multiple correlation coefficients were not
significantly higher than those provided by ability and
grades alone. Entwisle further concludes from a review
of research linking extraversion and neuroticism to achieve-
ment that
...it is dangerous to assume wide gecnerality in
statements about the relationships bectween per-
sonality and academic attainment. Age, ability,
sex, geographical area, classroom organization,
class size, teaching methods and teacher perso-
nality may a}% affect these relationships to
some extent.

The above statements suggest that many factors
ought to be considered when interpreting results of re-
search in this area. That is, the relationship between
personality and achievement behavior may depend on other
characteristics of the person and.on the environments and
conditions in which the behavior is assessed. Gough's26

finding that use of personality variables raises predictive
validity to .68 still leaves fifty-four percent of the
variance unexplained.

Similarly, the relationship betwecn ability and

attainment may be influenced by any number of variables,

including individual differences in personality. Correlational

25. Entwisle, Op. Cit., p. 147.
26 Gough, Op, Cit., p. 178.
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techniques applied to an intact sample may obscure the
relationships being investigated. It is the present
author's belief that a moderated approach to prediction
is preferable to the customary multiple regression tech-
nique because it might identify variables which separate
the population into differentially predictable subgroups.

Results of efforts to maximize prediction with
moderated regression models will be presented in the next
two sections of this chapter. The first of these sections
will include univariate moderator approaches, so named by
the present investigator because they attempt to identify
one variable which determines the degree of relationship
between other variables. The discussion will be confined
to procedures which have been given use in educational

settings.

2. Resea}ch on Univariate Moderator
Models in Educational Settings

A survey of moderator variable research reported
between 1956 and 1972 suggests that a moderator may be most
simply defined as a variable which influences the magnitude
of predictor-criterion relationships and so identifies
homogeneous groups of individuals for which a given pre-
dictor is more or less valid.

The effect of a moderator is frequently examined
by subgroup analysis. A sample is divided in half or

thirds on the basis of scores on a third variable, and
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pfedictor—criterion correlations computed for each
subgroup. In an often cited study, Grooms and Endler27
examined the relationship between scholastic ;ptitude
and college grades at three levels of test anxiety.

The grades of the high anxiety subgroup were more pre-
dictable than those of the overall sample. The results

of another study28

also demonstrated that test anxiety
moderated the prediction of college achievement, but in
favour of a low anxiety group. Similarly, the grades of
individuals classified as normal werec more predictable
than those of maladjusted individuals.29
Sex was shown to influence the relationship
between aptitude and achievement, and to do so differently

for test and non-test criteria.30 The grades of females

were significantly more predictable than those of males,

27 R.R. Grooms and N.S. Endler, "The Effect of
Anxiety on Academic. Achievement', in Journal of Educational

Psychology, Vol. 51, 1960, p. 299-304

28 L.A. Pervin, "Aptitude, Anxiety and Academic
Performance: A Moderator Variable Analysis', in Psychological

Reports, Vol. 20, 1967, p.215-221.

29 D.P. Hoyt and W.T. Norman, "Adjustment and
Academic Predictability," in Journal of Counselling
Psychology, Vol. 1, 1954, p. 96-99.

30 Norman S. Endler and Larry S. Snyder,
""Anxiety, Aptitude and Academic Achievement', in Ontario
Journal of Educational Research, Vol. 6, 1964, p. 85-901.
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but performance on a reading test was morc highly rclated
to the aptitude scores of males. Sex differences in
prediction of grade point average from personality test
scores were reported elsewhere.3l

An alternative to subgrouping is Ghisclli's32
D-score technique, designed to demonstrate which of two
tests gives the better prediction for any given individual.
The better predictor is the one which yields the smallest
difference (D) between standardized predictor and criterion
scores. The moderator variable - referred to in this
context as a differential predictability variable - is one
which correlates positively with the difference between
the D scores. The greater the correlation,the greater the
likelihood that for individuals with high scores on the
differential predictability variable the first test gives
the better prediction, and for individuals with low scores

the second test gives the better prediction.

31 L.D. Goodstein and A.B. lleilbrun, Jr.,
"Prediction of College Achievement from the Edwards
Personal Prefercnce Schedule at Threce lLecvels of Intellec-
tual Ability", in Journal of Applied Psychology, Vol. 46,
1962, p. 317-320.

32 LEdwin L. Ghisclli, "Diffcrentiation ol Tests
in Terms of the Accuracy with Which they Prcdict for a
Given Individual', in Educational and Psychological
Measurement, Vol. 20, 1960, p. 675-684.
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Richardson33 was unable to show that California
Psychological Inventory (CPI) items function as differen-
tial predictability variables in prediction of grade
point average from an aptitude test and the Intellectual
Efficiency (le) scale of the CPI. The increase in the
correlation obtained from scores on the better predictor
for each subject in the sample was not maintained with a
cross-validation group. A subsequent item analysis of the
differcntial predictability scale showed that it failed to
discriminate between the two groups in the cross-validation
sample.

Another approach to the identification of
moderator variables 1is Saundcrs'34 moderated regression
model. One nonlinear regression equation including a
cross-product term is constructed to demonstrate how the
validity of a predictor varies in accordance with scores
on the moderator. Saunders 35 used data from an

investigation by Frederiksen and Melville 39 to compare

33 H. Richardson, "Utility of'a New Method for
Predicting College Grades", in Journal of General Psychology,
Vol. 72, 1965, p. 159-164.

34 Saunders, Op. Cit., p. 209-222Z.
35 Idem, ibid.

36 N. Frederiksen and S.D. Melville, '"Diffcrential
Predictability in the Use of Test Scores', in Educational
and Psychological Measurement, Vol. 14, 1954, p. 647-0650.
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the results of moderated regression and the subgrouping
method used by thc other investigators. Subgroup analysis
produced higher test validities and suﬁported the results
of the earlier study in that the enginecring grades of
non-compulsive students were more predictable with the
Engineer scale of the Strong Vocational Interest Blank
(SVIB) than those of compulsive students. Comparison of
moderated and lincar regression with data from additional
interest scales showed Saunders' technique to be more
effective in only half the éases.

In an evaluation of moderator variable rcsearch
up to 1971, Zedeck37 concludes that none of the three
methods discussed thus far has fully demonstrated its
utility. Zedeck 38 suggests elsewhere that the univariate
approach does not allow for the possibility that moderators
may exert an influence in combination with one another.
The first part of the following section will review
research attempting to identify joint moderator variables
with the models enumerated above. The second part will
describe the multiple moderated regression system to be

implemented in the present research.

37 Zedeck, Op. Cit., p. 295-310.

38 Sheldon Zedeck, C.J. Cranny, Carol A. Vale
and Patricia Cain Smith, "Comparison of 'Joint Moderators'
in Three Prediction Techniques', in Journal of Applied
Psychology, Vol. 55, 1971, p. 235.
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3. Rescarch on Joint Modecrator Models
in Educational Settings
a. Joint Moderator Models - General
Zedeck proposes the following definition of
joint moderator variables. They refer to
...two or morec variablcs, quantitative or
qualitative, that interact to influcnce a
validity coefficient. 39
It was noted in thec preceding scction of this
chapter that subgroup analysis produced compulsivity as a
moderator in prediction of college grades from the Engincer
scalc of the Strong Vocational Interest Blank (SVIB). The
compulsivity variable was defined in terms of scores on the
Accountant scale of the SVIB and the ratio of reading spced
to.vocabulary on a reading comprehension test. To examine
the joint modcrator effect of the two compulsivity variables,
Stricker 40dichotomized the distributions at their mcdians
and formed four subgroups each of Enginecring and Liberal
Arts students. The joint use of the two mcasurcs did not
enhance the moderator effect beyond that provided by
separate usce of the measures. It was further observed that
neither compulsivity variablec moderated prediction for

Liberal Arts or fcmale subjects.

39 Idem, ibid.

40 lawrcence J. Stricker, "Compulsivity as a
Moderator Variable: A Replication and Extension', in
Journal of Applied Psychology, Vol. 50, 1966, p. 331-335.
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Zedeck#l attempted to identify anxiety and study
habits as joint moderators in prediction of grade point
average from a scholastic aptitude test. Data werc
analyvzed by subgrouping on the moderator variables, the
D-score technique and moderated regression, so as to permit
comparison of the three models. In addition, the results
of lincar and moderated regression techniques were comparced.

The joint use of the two variables failed to
enhance prediction. When the two measures were indepen-
dently examined, anxiety was identified as a moderator by
all but the moderated regression technique, while the
study habits variable was useful as a predictor. None of
the moderator methods improved test validity beyond that
provided by usc of anxiety and study habits as multiple
predictors, a finding that supports Abrahams and Alf'sd2
view that the utility of many moderator variables may be
overrated.

An alternative approach to the identification
of joint moderators has been developed at the Lducational

Testing Service by Donald A. Rock and his associates.*3

41 Zedeck et al, Op. Cit., p. 234-240.
42 Abrahams and Alf, Op. Cit., p. 250-251.
43 Rock ct al., Op. Cit., p. 709-713,
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The second part of this section will describe this
prediction model and enumerate the results of rescarch
based on its use.
b. A Stepwise Multiple Moderated Regression Systenm
According to its originators, this model is
-a computer based statistical system which
1s general in naturc yet could yicld some tenta-
tive answers to questions concerning interactions
between groups of individuals and their attributes
when predicting some criterion of success. Thus,
given a sample of individuals with multiple
mcasures on each individual including a criterion
of success, one can utilize the prescent system
to isolate groups which consist of individuals
characterized by common profiles on background
or personality variables, and which also vield
optimal within group prediction systems.

When date on criterion, predictor(s) and a
maximum of five hypothesized moderator variables are given,
the technique identifies groupings of the cases with
common score patterns on the moderators and computes
within-group correlations between predictor(s) and criterion.
It starts by cxamining the moderating cffects of each

individual variable, then uses Cronbach and Glescr’s45

squared distance (DZ) measure of similarity to cluster

44  Idem, ibid., p. 709.

45 Lee J. Cronbach and Goldine C. Gleser,
"Asscssing Similarity Betwecen Profiles'", in The Psvcholo-
gical Bulletin, Vol. 50, 1953, p. 456-473.
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subjects with similar profiles on combinations of two and
up to the maximum of five moderators. For this grouping
objective function, a modification of Ward's40 hierarchical
grouping technique is applied to each p? matrix of scores
on the moderators, thus reducing at every stage the number
of subgroups from a maximum of five to fewer and fewer
units, until only one group remains. For each of the
defined groups, a predictive objective function is computed,
so as to determine the extent to which these groupings
have had an influence on the relationship between predictor(s)
and criterion. The variable or combination of variables
which yields the highest predictive objective function is
retained for the next stepwise level. For example, the
one moderator which yields the highest predictive objective
function at the first stepwise level will be retained and
carried into level two. Validity coefficients are thus
computed at all stepwise levels for the unique groupings of
subjects and moderators, in a search for subgroupings of
the cases that will improve on the multiple correlation
obtained for the overall sample.

The multiple moderator system can be used to deal

with two related problems of prediction. The first, that

46 Joe H. Ward, Jr., "Hierarchical Grouping to
Optimize an Objective Function'", in Journal of the American
Statistical Association, Vol. 58, 1963, p. 236-244.
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of identifying groups which are most differcent in predic-
tability, was investigated by Klein et al47  the study
treated five biodata items as moderators in prediction of
law school grades from undergraduate grade point average
and two standardized tests. Use of all modcrators defined
four groups in the cross-validation sample, one of which
was characterized by a significantly higher validity
coefficient than two others. It was also found that the
highest validity coefficient obtained in the modcrator
context excceded that using the five moderators as multiple
predictors.

The other problem handled by the system concerns
the identification of over- and underachievers; that is,
groups with under- and overpredicted critcrion scores. In
a study by Flaugher and Rock48, the cffects of five biodata
items on prediction of grade point average from high school
rank and an aptitude test werc examinced. CGroupings which

showed the largest positive and ncgative differences in

mean residual scores obtained by subtraction of mean

47 Klein et al, Op. Cit., p. 151-160.

48 Ronald L. Flaugher and Donald A. Rock,
"A Multiple Moderator Approach to the Tdentification of
Over- and Underachievers'", in Journal of Lducational
Measurement, Vol. 6, 1969, p. 223-228.
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predicted from mean obtained grade point average were
accepted as examples of over - and underachicvement if
similar results were obtained for the same moderators in
the cross-validation sample. This analysis resulted in

the identification of two groups with dissimilar moderator
characteristics, one of which was underachicving, the

other overachieving.

It may be concluded that resecarch using this
prediction model has successfully identified biodata items
as moderators, but application of the system to other
types of moderator variable is needed. Although Velicer®®
contends that biodata items may function more efficiently
as moderators than items derived from continuous variables
because therc is no problem of misclassification, the utility
of a moderator technique would seem to be limited if it
must confine itself to this type of variable.

Commensurate with the goal of selecting personal
trait variables with which to demonstrate the generalizabi-
lity of the multiple moderated regression system, the next
three stages of the literature review will encompass
research utilizing measures of motivation, extraversion,
neuroticism and combined measures of thesec traits in the

context of academic prediction.

49 Waync F. Velicer, "The Moderator Variable
Viewed as Heterogeneous Regression', in Journal of Applicd

Psychology, Vol. 56, 1972, p. 269,

+
g e
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4. Research on the Relationship of Motivation
to Scholastic Achievement
Conventional wisdom dictates that academic
motivation is linked to acadecmic achievement. Early
studies based on McClelland's>? view that the achievement
need is uncohscious, used projective techniques to measure
it. The results of such research were inconclusive,
leading many investigators to rely on objcctive, more
reliable measures of this trait.
Research using objective tests of motivation
has not been much more fruitful, as the predictive validity
of such measures is generally low. In four studies>}»52,53,54

of high school and college populations, the majority of

50 David C. McCleclland, John W. Atkinson, Russecll
A. Clark and Edgar L. Lowell, The Achicvement Motive, New
York, Appleton-Century-Crofts, 1953, p. 1-106.

51 John L. Holland, "The Prediction of College
Grades from the California Psychological Inventory and
the Scholastic Aptitude Test'", in Journal of Educational

Psychology, Vol. 50, 1959, p. 135-141.

52 Mary Louise Griffin and Sister M. Rita
Flaherty, "Correclations of CPI Traits with Academic Achieve-
ment', in [ducational and Psychological Measurement, Vol.
24, 1964, p. 369-371.

53 Gough, Op. Cit., p. 174-180.

54 Atlee L. Stroup and John H. Eft, "The CPI
as a Predictor of College Academic Success', in The Alberta
Journal of Educational Research, Vol. 15, 1969, 191-194.

¥
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corrclations between grades and the three scales of
the California Psychological Inventory (CPI) that
purport to mecasurc the achicvement motive did not
cxceed . 3.

Evidence that motivation measures may scrve
better as joint moderators than as predictors comcs
from two sources. TFirst, it appecars that other factors
nay opcrate simultaneously with this trai:t cecither to
suppress or cxaggerate its rclationship to scholastic
achievement. OaklandS5 found the grade point average
of males classified as over- and underachicvers to be
significantly more predictable than that of females
with the motivation scale of the Edwards Pecrsonality
Inventory (EPI). The best prediction from this scale
was given for low aptitude males. Goodstein and
lleilbrun®® also demonstrated that scex diffcrences in
prediction of college grades from the Achicvement and
Endurance scales of the Edwards Pecrsonal Prefercnce

Schedule (EPPS) were heightened when the sample was

55 .James A Oakland, '"Measurement of Per-
sonality Corrclates of Academic Achicvement in lligh
School Students,'" in Journal of Counsclling Psycholo-
gy, Vol. 16, 1969, p. 452-457.

56 Goodstein and lleilbrun, Op. Cit.,
p. 317-320.
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subgrouped -by ability level. This study showed the
grade point average of middle ability males to be more
predictable than that of high and low ability males or
females at any ability level.

A second source of evidence pointing to the
potential value of motivation measures as joint mode-
rators is provided by a group of British investigators.57’58’5g
Their findings suggest that sex, motivation énd personality
variables may interact to affect the relationship between
ability and scholastic achievement. Prior to describing.
these research efforts, the research relating the perso-
nality dimensions of extraversion and neuroticism to

achievement will be reviewed.

57 J.D. Wilson, '"Predicting Levels of First
Year University Performance", in British Journal of
Educational Psychology, Vol. 41, 1971, p. 163-170.

58 Entwisle et al, Op. Cit., p. 258-267.

59 N.J. Entwisle and T. Brennan, "The Aca-
demic Performance of Students, II - Types of Successful
Students'", in British Journal of Educational Psychology,
Vol. 41, 1971, p. 268-276.
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S. Research on the Relationship of Extraversion
and Neuroticism to Scholastic Achievement

60 claim that two

In support of Eysenck's
broad dimensions underlie human personality, factor
analysis produced two second order factors which were
labelled extraversion=introversion and neuroticism.

The extent to which individuals differ on these per-
sonality types can be measured with the Eysenck Perso-
nality Inventory (EPI) or its childrens' form, the
Junior Eysenck Personality Inventory (JEPI).

Studies of the relationship of these variables
to academic achievement proliferated. Small scale re-

61,62,63 showed

search at the elementary school level
extraverts to be the superior students, while neuro-
ticism was not significantly related to achievement. 1In

a fairly recent and quite extensive study of school age

60 H.J. Eysenck, Dimensions of Personality,
London, Kegan Paul, 1947, p. 1-32.

61 R.D. Savage, '"Personality Factors and
Academic Attainment in Junior School Children'", in
British Journal of Educational Psychology, Vol. 36,

1966, p. 91-92.

62 J.R. Rushton, "The Relationship Between
Personality Characteristics and Scholastic Success in
11-Year-01d Children', in British Journal of Educational

Psychology, Vol. 36, 1966, p. 178-184.

63 L.W. Ridding, "An Investigation of the
Personality Measures Associated with Over- and linder-
achievement in English and Arithmetic', in British
Journal of Educational Psychology, Vol. 37, 1067,

p. 397-398.

N
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children, Eysenck and Cookson64 found positive corre-
lations between extraversion and achicvement for both
sexes, although the validity cocfficients were, as in
the earlier studies, low. Thesc investigators also
presented evidence of interaction betwecen extraversion
and neuroticism which was related to sex, insofar as
unstable extraverted females obtaincd high scores on
verbal reasoning and achievement tests, while

males possessing the same characteristics obtained
poor test scores.

Sex differences were also observed in a
junior high school population. Entwisle and Cunning-
ham65 found a significant nonlincar relationship
between extraversion and achievement in that extra-
verted females and introverted males were the better
students. There was 2 slight negative correlation
between neuroticism and achievement, with no apparent

sex differences. The superiority of the introvert

64 H.J. Eysenck and D. Cookson, 'Perso-
nality in Primary Schoocl Children: 1.- Ability and
Achievement'!", in British Journal of Educational Psy-
choleogy, Vol 39, 1969, p. 109-122.

65 N.J. Entwisle and Shirley Cunninghan,
"Necuroticism and School Attainment -~ A Lincar Rela-
tionship?" in British Journal of Educational Psycho-

logy, Vol. 38, 1968, p. 123-132.

26
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and the absence of extraversion-neuroticism interac-
tion at this educational level werec explained by
Eysenck and Cooksonb6 in terms of the differential
influence of age on the relationship between perso-
nality and achicvement.

Entwisle and Wclsh67 uscd data from the
same junior high school population to examine the
manner in which ability level modifiecs the relation-
ship between the personality variables and achicve-
ment for each sex. Similar sex differences were
demonstrated, with extraverted females and introverted
males forming superior groups, but when the data were
analyzed by ability level, high ability introverts
and low ability extraverts of both sexes werec the
better students. Although the moderator concept has
not acquired popularity in Britain, it can be secen
that subgrouping technicues were increasingly usecd,
and that sex and ability level may be referred to in
this study as moderators in prediction of achievement

from personality measures.

66 Lysenck and Cookson, Op. Cit., p. 121.

67 N.J. Entwislec and Jennifer Welsh,
"Correlates of School Attainment at Diffcrent Ability
Levels'", in British Journal of Educational Psychology,

Vol. 39, 1969, p. 57-63.
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Research at the university lcvel provides
evidence that thc introvert is at an advantage, but
the relationship of neuroticism to achievement is
less clcar68. The inconclusive nature of these
results and the fact that an overwhelming majority
of correlations betwecen personality and achievenent
measures are too low for prediction purposes led
Entwisle to conclude:

It is possible to dismiss a non-lincar rcla-
tionship in reporting an insignificant pro-
duct-moment coefficient and also to ignore
the possibility of important intecractions
betwecen variables. Corrclations average out

the reclationships over the whole sample,
ignoringgpossible differences betwcen sub-

groups.
The next stage in the litcrature review
will focus on the more recent rescarch cfforts of
British investigators. These highlight the need for
improved statistical techniques with which inter-
actions between variables may be observed and more

substantial predictions of scholastic achievement

nade.

68 Entwisle, Op. Cit., p. 141.
69 Idem, ibid., p. 144,
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6. Research on the Relationship of Motivation,
Extraversion and Neuroticism to
Scholastic Achievement
Two studies of college populations examined

the relationship of sex, ability, motivation and the
personality variables to achievement. The findings
suggest that these relationships may be too complex
to be adequately described by a single regression
equation.

Wilson7

0 differentiated between successful
and unsuccessful college groups on the basis of ability,
motivation, personality, study habits and background
variables. The discriminating variables were shown to
vary with sex and faculty. For Arts subjects, extra-
version and poor study methods were symptomatic of
academic failure for both sexes, but low motivation
also contributed to the failure of males, limited in-
telligence to female failure. High intelligence was ‘an
indicator of success for both sexes, while ncuroticism

was also related to the success of males. Wilson71

70 Wilson, Op. Cit., p. 163-170.
71 Idem, ibid., p. 169=170.
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notes, however, that more éophisticated statistical

models may be required to identify which clusters

of traits are reclated to high and low achievement.
The results of a two-part investigation by

Entwisle7z’73

and his associates furnish evidence
that an updated statistical approach to the problem
might be needed. In the first part of the study,
multiple correlations adding six non-intellectual
variables to prior grades and aptitude measures did
not improve predictive validity beyond that provided
by the intellectual variables alone. As an alter-
native to tréditional regression procedures, Entwisle

74 applied the Cronbach and Gleser75 method

and Brennan
of cluster analysis to data from the same population
in an effort to identify patterns of traits which con-

tribute to academic success and failure.

72 Entwisle et al, Op. Cit., p. 258-267.
73 Entwisle and Brennan, Op. Cit., p. 268-276.
74 © Idem, ibid.

75 Cronbach and Gleser, Op. Cit., p. 456-473,
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The findings suggest that rclevant variables
interact to affect the reclationship between aptitude
for academic work and the capacity to make use of
this aptitude in achievement. That is, although the
grades of many individuals were consistent with their
ability scores, this was not always the casc. One low
ability group showed better-than-cxpected attainnment,
but members of this group were highly motivated, extra-
verted and stable, with excellent study habits. Con-
versely, the cluster of subjects obtaining the poorest
grades demonstrated average ability combined with
extraversion, low motivation and poor study methods.

It is observed that whether extraversion contributes
to or detracts from scholastic performance depends on
the presence of other characteristics.

Rock et al76 have extended the clustering
concept to include means by which the predictive vali-
dity of a-test is provided for cach cluster. The re-
sults of Entwisle and Brennan's’7 rescarch suggest that
motivation, extraversion and ncuroticish may have mean-
ing as joint moderator variables in thc context of the

nmultiple moderated regression systcn.

76 Rock et al, Op.Cit., p. 709-713.

77 EIntwisle and Brennan, Op.Cit,, p. 2068-276.
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This concludes the review of the literature
which influenced the development of the research and
the selection of moderator variables, The following
section presents a brief summary of the major points

outlined in the review.

7. Summary of the Literaturc Review

The preceding sections presented a review
of thc research literature on traditional and moderated
prediction models. Emphasis was placed on the utility
of a stepwise multiple moderated regression systen.

As this and thic traditional regression technique are
to be empirically tested in a school setting, a review
of research on variables found to be relevant to scho-
lastic achievement was also presented. These traits
and the instruments selected to measure them will be
more fully described in the chapter on Expecrimental
Design. That chapter will also provide a description
of the mental ability and achievement measures.

It is anticipated that sex, motivation and
personality will function as moderators in prediction
of academic achievement from a mental ability mcasure,
and that they will serve better in that role than as

predictors in an ordinary multiple recgression equation.
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Evidence in this direction might support the vieQ that

test scores cannot be similarly interpreted for all in-

dividuals. It is further expected that results using

standardized achievement tests and school grades as criF

teria will be inconsistent. Such a finding would suggest

that behavior also is influenced by situational factors.
8. Statement of the Problem(s)

This section of the chapter will state the
problems to be investigated by the research, and will
subsequently re-state them as null hypotheses. The
first six problems will test the utility of selected
variables as independent and joint moderators in
prediction of achievement test performance or school
grades. For these problems the term 'validity coef-
ficient" will be used to describe the relationship
between a mental ability predictor and an achievement
criterion. Variables shown to moderate prediction of
achievement test scores or grades will be then com-
pared as moderators and multiple predictors by prob-
lems seven to twelve. The problems are as follows:

Problem 1. To test whether the validity coef-

ficients computed for subgroups
with similar scores on any one

of the sex, extraversion, neuro-
ticism, or three motivation varia-
bles exceed that computed for the
total group when predicting achie-

vement test performance or school
grades.
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Problem 2.

-Problem 3.

Problem 4.

Problem 5.

Problem 6.

To test whether the validity
coefficicents computed for sub-
groups with similar profiles on
any two of the sex, cxtraver-
sion, neuroticism, or thrce
motivation variables excecd
that computed for the total
group when predicting achieve-
ment test performance or school
grades.

To test whether the validity
coefficients computed for sub-
groups with similar profiles on
any thrce of the sex, extraver-
sion, neuroticism, or three
motivation variables exceed that
computed for the total group

when predicting achievement

test performance or school grades.

To test whether the validity
coefficients conmputed for sub-
groups with similar profiles on
any four of the sex, extraver-
sion, ncuroticism, or thrce
motivation variablces cxceed that
computed for the total group
when predicting achievement test
performance or school grades.

To test whether the validity
cocfficients computed for sub-
groups with similar profiles on
any five of the sex, extraver-
sion, ncuroticism, or thrce
motivation variables excced that
computed for the total group
when predicting achicvement test
performancc or school grades.

To test whether the validity
coefficicents computed for sub-
groups with similar profiles on
all six of the scx, cxtraversion,
ncuroticism, and thrce motivation
variables exceed that computed
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Problem 7.

Problem 8.

Problen 9.

Problem 10.

for the total group when pre-
dicting achievement test perfor-
mance or school grades.

To test whether using any one
of the sex, extraversion, ncu-
roticism, or three motivation
variables as a moderator in
prediction of achicvement test
performance or school grades
has any advantage over using
that variable as a predictor in
a multiple regression equation.

To test whether using any two
of the sex, extraversion, ncur
roticism, or thrcc motivation
variables as modecrators in
prediction of achicvement test
performance or school grades
has any advantage over using
these variables as predictors
in a multiple regression
equation.

To test whether using any thrce
of the sex, extraversion, ncu-
roticism, or threc motivation
variables as moderators in
prediction of achicvement test
performance or school grades has
any advantage over using these
variables as predictors in a
multiple regression equation,

To test whether using any four
of the sex, ecxtraversion, neu-
roticism, or thrce motivation
variables as moderators in pre-
diction of achicvenment test per-
formance or school grades has
any advantage over using these
variables as precdictors in a
multiple regression equation,
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Problem 11. To test whether using any five

of the sex, extraversion, ncu-
roticism, or thrce motivation
variables as modecrators in pre-
diction of achicvement test per-
formance or school grades has
any advantage over using

these variables as predictors

in a multiple regression equa-
tion.

Problem 12. To test whether using all six

of the sex, extraversion, ncu-
roticism, and thrcec motivation
variables as moderators in pre-
diction of achicvcement test per-
formance or school grades has
any advantage over using these
variables as predictors in a
nultiple regression equation.

The twelve problems are re-stated as null

hypotheses as follows:

Null lypothesis:

1.

Therc is no significant incrcasc in the
validity coefficicents computcd for sub-
groups with similar scorcs on any onc
of the sex, extraversion, neuroticism,
or three motivation variables heyond
that computed for thec total group when
predicting achievement test performance
or school grades.

Therc is no significant incrcase in the
validity coefficients computed for sub-
groups with similar profiles on any two
of the sex, extraversion, neuroticism,
or threce motivation variables beyond
that computced for the total group when
predicting achicvement test performance,
or school grades.
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There 1is no significant incrcase in the
validity coefficients computed for sub-
groups with similar profiles on any
threc of the sex, extraversion, neuro-
ticism, or three motivation variables
beyond that computced for the total
group when predicting achicvement test
performance or school grades.

There is no significant incrcase in the
validity coefficients computed for sub-
groups with similar profiles on any four
of the sex, extraversion, ncuroticism,
or three motivation variables beyond
that computed for the total group when
predicting achicvement test performance
or school grades.

There is no significant increasc in the
validity coefficients computed for sub-
groups with similar profiles on any five
of the sex, extraversion, necuroticism,
or three motivation variables beyond
that computced for the total group when
predicting achievement test performance
or school grades.

There is no significant incrcase in the
validity coefficients computed for sub-
groups with similar profiles on all six
of the sex, cxtraversion, ncuroticism,
and three motivation variables beyond
that computed for the total group when
predicting achievement test performance
or school grades.

There is no significant improvement in
prediction of achievement test perfor-
mance or school grades using any one of
the sex, extraversion, ncuroticism, or
three motivation variables as a nodecrator
over and abovec its use as a predictor in
a multiple regression equation.
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10.

11.

12.
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There is no significant improvement in
prediction of achievement test perfor-
mance. or school grades using any two of
the sex, extraversion, ncuroticism, or
three motivation variables as moderators
over and above their use as predictors
in a multiple regression equation,

There is no significant improvement in
prediction of achievement test perfor-
mance or school grades using any thrce

of the sex, cxtraversion, ncuroticCism,

or three motivation variables as moderators
over and above their usc as predictors in

a nultiple regression cquation.

There is no significant improvement in
prediction of achievement test perfor-
mance or school grades using any four of
the sex, extraversion, neuroticism, or
thrce motivation variables as moderators
over and above their use as predictors
in a multiple regression equation.

There is no significant improvement in
prediction of achicvement test perfor-
mance or school grades using any five of
the sex, extravecrsion, ncuroticism, or
thrce motivation variables as moderators
over and above their use as predictors
in a multiple regression equation.

There is no significant improvement in
prediction of achievement test perfor-
mance or school grades using all six of
the sex, extraversion, neuroticism, and
three motivation variables as moderators
over and above their usc as predictors in
a multiple regression cquation,
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CHAPTER 11X
EXPERIMENTAL DESICN

This chapter presents the research design.
It describes the subjects, the measuring instruments,
and the means by which the data were collected, scored
and processcd. The procedures used to obtain reliabi-
lity estimates for the test mcasures arc also described.
The last section of the chapter presents the statis-
tical procedures used to test the null hypotheses which

were outlined at the close of Chapter I.
1. The Subjects

The Ss were 118 males and 128 females enrolled
in grade ninc at a Protestant high school in Hull,
Québec. They comprised only 75% of the grade nine popu-
lation, as participation in the research was on a volun-
tary basis. The age of the Ss ranged from 13 years 6
months to 18 yecars 9 months, but only 34 Ss were older
than sixteen years of age. The mean ape of the sample
was 14 years 8 months, which is appropriate for the
grade ninc level.

Five biographical characteristics of the sample
were obtained with a short questionnaire which was pre-

pared by the investigator and administered at the end
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of the testing program. A copy of this document is
shown in Appendix I.

In terms of schooling, 82% of Ss were enrol-
led in the academic program, while the remaining Ss
were in the vocational (male) or commercial (female)
programs. - Nearly 80% obtained their schooling to date
in the Province of Québec.

Although all Ss claimed sufficicent proficien-
cy in English to take the tests, 17% spokc some other
language in the home. The majority of this group claim-
ed French or Crce as a maternal language.

Of those Ss with fathers present in the home,
85% appeared to have a ''middle" or "upper-middle" class
background. Socio-economic level was inferrcd on the
basis of descriptions of fathers' occupations. Although
the job descriptions were diverse, this large group in-
cluded many children of government employeces. The rec-
maining Ss included all those of Cree descent, who
consistently described their fathers as huntcrs or
farmers.

With recgard to birth order, 96% of Ss camc
from homes with two or more children in the family., Of

this group, 26% were first-born and 23% last-born.
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In summary, it would appear that the grade
nine sample was fairly heterogencous with respect to
age, school program, linguistic background, socio-
economic level of the home, and birth order. The
"typical' S, however, appeared to be academically orien-

ted and from an affluent, English-speaking home.
2. The Measuring Instruments

a. The Mental Ability Predictor Measurc

The Otis-Lennon Mental Ability Test (MAT)1,
Intermediate Level, Form J was selected to measure the
Ss' general mental ability. The authors provide the
following description of this instrument:

...the Otis-Lennon tests are mecasurcs of
learned or developed abilities in the broadest
sense. Performance on the samples of tasks in-
cluded in the tests reflects a comnlex inter-
action of genctic and environmental factors
influencing the ability to deal with the ab-

stract manipulation of the verbal, numecrical,
and figural symbol systems of our culture.

The Otis-Lennon scries reprecsent the most
recent efforts by the authors of the Otis Quick-Scoring

Tests to devclop a broadly based mcasurc of gencral

1 Arthur S. Otis and Roger T. l.cnnon, Tech-
nical Handbook - Otis-Lennon Mental Ability Test, New
York, Harcourt, Brace and World, 1969, p. 4-52.

2. Idem, ibid., p. 7.
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The Intermediate Level of the Otis-

Lennon was designed for usc in grades seven to ninc,

and, like the other tests in the series, is available

in two parallel forms, emphasizes power over specd, and

has been found useful in predicting scholastic achieve-

|

(

i

; ment. It has a working time of forty minutes, and pro-
|

vides eighty multiple choice items which arec classified

- (i)

(i1)

(1i1)

(iv)

‘ by four major types as follows:

Verbal Comprechension: 25 percent of
items are of this type, which mcasures
ability to understand verbal concepts.
The items include synonym and antonym
definition, sentence completion, and
scrambled sentences.

Verbal Reasoning: 40 percent of items
are of this type, which mecasures ability
to reason with verbal concepts. The
items include word-letter matrices,
verbal analogies and classification,
inference, and logical sclcction.

Figural Reasoning: 19 percent of items
are of this typc, which mcasurcs ability
to reason with figural concepts. The
items include figure analogies, series
completion, and pattern matrices.

Quantitative Reasoning: 16 percent of
items are of this type, which measures
ability to recason with numecrical con-
cepts. The items includec arithmetic
reasoning and number serics.
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The authors note that performance on this
type of test is frequently said to depend on word know-
ledge and reading skills. The results of a reading
level analysis4 of verbal comprehension and analogies
items indicated that the Otis-Lennon is not biased in
favour of proficient readers.

b. The Measures of Academic Motivation, Extraversion
and Neuroticism

O0f the standardized tests designed to measure
the achievement motive, the three scales of the Cali-
fornia Psychological Inventory (CPI)5 which are grouped
under the heading of Measures of Achievement Potential
and Intellectual Efficiency were considered the most
useful for purposes of this research. The CPI was

developed for use in educational settings, and it was

noted in the literature review that the three motivation

scales were found to predict scholastic performance6.

3 Idem, ibid, p. 11.
4 Idem, ibid, p. 11-13.

5 Harrison G. Gough, Manual for the California
Psychological Inventory, Palo Alto, California, Consul-
ting Psychologists Press, 1957. '

6 Harrison G. Gough, '"Academic Achievement in
HNigh School as Predicted from the California Psychological
Inventory",.in Journal of Educational Psychology, Vol. 55,
1964, p. 174-180,
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The three CPI scales are described as follows:

(1)

(ii)

(iii)

Achievement via Independence (Ai):

‘Subjects are required to agree or dis-

agree with 31 personal opinion items
which were designed '"to identify those
factors of interest and motivation which
facilitate achievement in any setting
where autonomy and independence are
positive behaviours." For example,
agreement with the statement "I seem to
be as capable and smart as most others
around me'" would contribute to a high
score. High scorers are "mature, force-
ful, dominant, demanding, and foresighted;
independent and self-reliant, having

superior intellectual ability and judgment.

Low scorers are "inhibited, anxious,
cautious, dissatisfied, dull; submissive
and compliant before authority; lacking
in self-insight and self-understanding."

Achievement via Conformance (Ac):
Subjects are required to agree or dis-
agree with 37 personal opinion items
which were designed '"to identi(y those
factors of interest and motivation which
facilitate achievement in any setting

where conformance is a positive behaviour".

For example, agreement with the statement
"I have a strong desire to be a success

in the world" would contribute to a high
score. High scorers are '"capable, co-
operative, organized, responsible, stable,
and sincere; persistent and industrious:
valuing intellectual activity and achieve-
ment'. Low scorers are ''coarse, stubborn,
awkward, insecure and opinionated; easily
disorganized under stress or pressures to
conform; pessimistic about their occupa-
tional futures."”

Intellectual Efficiency (Ic): Subjects
are required to agrec or disuagree with
48 personal opinion items which were
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designed to "indicate the degree of
personal and intellectual efficiency
which the individual has attained".

For example, disagreement with the
statement "I must admit, I have no great
desire to learn about new things" would
contribute to a high score. Iligh scorers
are "efficient, clear-thinking, intelli-
gent, progressive, thorough, and re-
sourceful; alert and well-informed;
placing a high value on intellectual
matters'. Low scorers are '"confused,
cautious, easy-going, defensive, shallow,
and unambitious; conventional and stereo-
typed in thinking; lacking in self-
direction and self-discipline."

The Junior Eysenck Personality Inventory
(JEPI)7 is the childrens' form of the instrument de-
signed to measure the personality dimensions of extra-
version-introversion and neuroticism. These variables
were selected as predictors because their relation to
performance on standardized achievement tests has not,
to this investigator's knowledge, been examined. As
noted in the preceding chapter, use of achievement
test scores as criteria may not yield results similar
to those based on grades. The two dimensions of per-
sonality also are independent of ability and each other8.

It is common knowledge that if two variables are highly

7 Sybil B.G. Eysenck, Manual of the Junior
Lysenck Personality Inventory, San Diego, Californie,
Educational and Industrial Testing Service, 1963, p.
3-10.

8 Idem, ibid, p. 7-9.
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intercorrelated, the inc;usion of both will contribute
little to the prediction achieved.

The junior form of the Eysenck inventory re-
quires approximately ten minutes to administer and.
yields three sets of scores. In addition to the forty-
eight items which make up the personality scales, a
Lie Scale congisting of twelve items is included. As
this scale is intended to identify individuals who
""fake good", it was decided to follow Eysenck and
Cookson's9 procedure and exclude from the sample all
Ss with Lie Scale scores of nine and above.

The JEPI was developed for use with persons
aged seven to sixteen. While it may be argued that it
is not appropriate for use with the older Ss in the
sample, exclusion of these Ss would have restricted
the range of age and intellectual talent. Administra-
tion of the adult form of the inventory was not justi-
fiable in view of evidence that the two forms do not

measure identical traits.lo

9 I.J. Eysenck and D. Cockson, '"Personality
in Primary School Children:1- Ability and Achievement',
in British Journal of Educational Psychology, Vol. 39,

10 N.J. Entwisle, "Personality and Academic
Attainment", in British Journal of Lducational Psycho-
logy, Vol. 42, 1972, p. 146.
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The personality scales of the JEPI are des-
cribed as follows:

(1) Extraversion-Introversion (E): Subjects
are required to answer "yes'" or '"no" to
24 items about themselves. Affirmative
answers to the questions "Are you rather
lively?" or "Do you like practical jokes?"
would contribute to a high score and be
indicative of extraversion. "Extraversion
is characterized by sociability, activity,
optimism, out-going and impulsive behaviour,
while introversion is characterized by un-
sociable, passive, quiet, thoughtful and
reserved behaviour."

(ii) Neuroticism (N): Subjects arve required
to answer "'yes'" or 'mo" to 24 items
about themselves. Affirmative answers
to the questions "Are you moody?" or
"Do you often feel fed-up?" would contri-
bute to a high score and be indicative
of neuroticism, "The unstable person is
moody, touchy, usually restless and rigid,
while the stable person is calm, care-
free, easy-going and reliable."

c. The Criterion Measures

It was decided to use both standardized achieve-
ment test scores and end-of year grades as measures of
scholastic attainment. Achievement test mcasures may
be optimally reliable, but their prediction is of
limited practical value to an educational system in
which school performance is subjectively assessed.
Conversely, the prediction of teacher grades is more
relevant to the practical needs of the community, but

the reliability of grades is questionable. As noted




EXPERIMENTAL DESIGN ' 48

in the preceding chapter, it is also possible that
scholastic performance is sensitive to the conditions
in which it occurs.?!! Use of criteria which reflect
different achievement conditions may, therefore, ob-
tain dissimilar research results.

The Reading Test and Part A of the Mathema-
tics Test of the Stanford Achievement Test: lligh

12 were selected to measure scholastic

School Battery
attainment in these two subject areas. Choice of the
tests was based on the investigator's opinion that
achievement in reading and mathematics is the best
index of general school progress,

| The High School Battery is an advanced set of
tests designed for use in grades nine to twelve. It is
an extension of the Stanford Achievement Test, which
has been used in the lower grades since 1922. Although
considerable effort was made to ensure content validity
by an investigation of American high school curricula
and consultation with subject matter specialists, the

appropriateness of the battery for Canadian high schools

is unknown.

11 Walter Mischel, Introduction to Personality,
Second Edition, New York, Holt Rinehart,; 1976, p. 492-514.

12 Eric F. Gardner, Jack C. Merwin. Robert
Callis and Richard Madden, Stanford Achievement Test:
High School Battery Manual New York, Harcourt, Brace
and World, 1965, p. 7-50.
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The ten tests in the battery are available

in three parallel forms, stress power over speed, and

are recommended for testing of grade nine students

during the last half of the yearls. The Reading and

Mathematics Tests are described as follows:

(1)

(ii)

Reading Test: Consists of paragraphs

of varying Iength, the contents of

which are related to history, science,
social studies, behaviourial scicnce,

and arts and humanities. 65 multiple
choice items '"test the ability to com-
prehend what is explicit in the material,
to judge what is implied, and to draw in-
ferences with reference to other situa-
tions". Working time: 40 wminutes.

Mathematics Test: The 40 multiple
choice items included in Part A "measure
specifically the content of high school
mathematics ‘courses, emphasizing elemen-
tary algebra and geometry as usually
taught in grades nine and tcn". (Part
A must be used independently of Part B,
as the latter is appropriate only for
use with grades eleven and twelve)
Working time: 40 minutes.

End-of-year grades in English and Mathematics

constitute phe second set of achievement criteria. As a

reading course is not offered at the grade nine level,

English was considered an acceptable substitute because

of its dependence on reading skill, its importance in

the school curriculum, and the fact that grades in this

subject were available for all Ss in the samplc.

13

Idem, ibid, p. 7.
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3. Procedures - Testing, Scoring and Data Processing
a. Testing and Scoring

The tests to be used as predictors and mode-
rators were administered in April 1973, six weeks prior
to administfation of the standardized achievement tests.
The Intermediate Form J of the Otis-Lennon Mental Ability
Test (MAT) consisted of a test booklet and hand-scorable
IBM answer sheet. The Achievement via Independence (Ai),
Achievement via Conformance (Ac) and Intellectual Effi-
ciency (Ie) scales of the California Psychological Inven-
tory (CPI) were reproducedl4 in test booklets which were
accompanied by answer sheets. The Junior Lysenck Pcrson-
ality Inventory (JEPI) consisted of one booklet in which
subjects recorded their responses. Two hours werc re-
quired for administration of the tests, so as to ensure
appropriate scating arrangements, sufficient working
time, full understanding of instructions, and a brief
rest period between tests.

Eight university students assisted the invest-

igator with test administration. In kecping with the

14 By permission of Consulting Psychologists
Press, Inc.
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school principal's request that testing be conducted
in the cafeteria rather than in the classrooms, sub-
jects were assigned to thrce groups with approximately
eighty individuals to a group. While it is acknowledged
that the groups were somewhat too large for purposcs
of group testing, it was believed that the presence of
a team of three monitors served the subjects' neecds
quite well.

The subjects were seated either at long cafe-
teria-style benches with four subjects to a bench, or
at tables with three subjects to a table. Threce monitors
with group testing experience were designated as leaders
of the teams, and were responsible for oral presentation
of instructions and the setting of time limits where
necessary. The instructions were preparcd by the invest-
igator, and corresponded to the written instructions for
each test. Each set of instructions provided for a
question period, so as to ensure that the subjects fully
understood what was expected of them.

Form W of the Reading and Mathematics Tests
of the Stanford Achievement Test: High School Battery
were administered at the end of May 1973. Thesc tests
consisted of test booklets and hand-scorable IBM

answer sheets. The procedures described above were
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followed for administration of these tests, which also
required a two hour period.

The tests were all scored by hand with the
appropriate scoring keys, half by the investigator
and half by a research assistant. The results were
then double-checked by having each scorer verify the
results obtained by the other scorer. To ensure confi-
dentiality, only the two scorers werc permitted access

to the original data.

b. Data Processing

As a first step to organizing the data for
card-punching and computer analysis, the Lie Scalec
scores of the Junior Eysenck Personality Inventory (JEPI)
were examined. As no score exceeded seven, all subjects
were retained in the sample. Identification numbers and
scores denoting the sex of each subject (l-male; 2-fe-
male) were subsequently assigned. As the moderated re-
gression system to be used in the rescarch accommodates
only one criterion, the next step involved summing the
Reading and Mathematics achievement test scores and
treating them as one variable. Their combination scemed

justified in view of a correlation of .72 between the
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two measures. The same procedure was followed for the
two sets of grades. These data and the predictor
scores were punched on a sct of IBM cards for the
multiple regression analysis.

At this point decisions had to be made as to
how data obtained from the Junior Eysenck Pcrsonality
Inventory (JEPI) and California Psychological Inventory
(CPI) would be processed for the moderator analysis.

It was noted in the literature review that the modera-
ted regression system utilizes a squared distance (DZ)
measure to cluster subjects with similar profiles on the
moderators. This distance measure is defined by the

15

system as follows:

jwo]
~
n

N~ =

where
Vim is score on the Mth moderator
variable for the ith individual.

15

Cronbach and Gleser point out, however, that

use of the squared distance measure greatly exaggerates

15 Donald A. Rock, John I,. Baronc and Robert
L. Linn, "A Tortran Computer Program for a Modcrated
Stepwise Prediction System", in liducational and Psycho-
logical Measurement, Vol. 27, 1967, p. 710.

16 Lee J. Cronbach and Goldine C. Gleser,
"Assessing Similarity Betwecen Profiles'", 1in The Psy-
chological Bulletin, Vol. 50, 1953, p. 459.
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the larger differences between persons' scores. This
problem is negligible when the moderator scales con-
tain few items and are of approximately equal length,
as in the case of the biodata variables used by Klein
et al.17 As the JEPI and CPI scales arc represented
by many more items and are of very different length,
the computation of D2 with raw scores would magnify
large differences between scores and assign too much
weight to the moderator with the larger number of
items. For the moderator variables, the distributions
of scores were divided into approximatc low, middle and
high thirds, in such a manner that a maximum number of
cases would be included at cach level, for the total
group and for both sexes. This method of classifying
subjects is similar to the classification procedures
used by Eysenck and Cookson18 for the JEP1 and by

19

McInnis for the combined CPI scales. Raw scores

17 Stephen P. Klein, Donald A. Rock and
Franklin R. Evans, '"The Usc of Multiple Moderators in
Academic Prediction'", in Journal of Educational Mcasu-
rement, Vol. 5, 1968, p. 15I-160.

18 Eysenck and Cookson, Op.Cit., p. 113.

19 Charles E. McInnis, Doecs Either the Mode-

rator Model or the Multiplicative Modcl Improve Predict-
Ton Over the Usual Multiplc Regression Model?  UnpubIi-

shed Doctoral Dissertation, University of Ottawa, 1972,

p. 30.
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falling at each of the three levels were subseduently con-
verted to a 1 (low third); 2 (middle third) or 3 (high
third). This treatment corrects for the problem of large
distance measures being exaggerated insofar as D2 for any
two persons on any moderator will not.exceed 4; i.e.,

(3 - 1)2. It also ensures that equal weight is assigned
to the moderators when assessing profile similarity.

The classification data for the extraversion,
neuroticism, and three motivation variables are shown in
Tables I to V, and include the range of raw scores, mode-
rator scores, and number of cases in each group. It should
be noted that the sex variable will be treated as a mode-
rator by traditional subgroup analysis. The multiple
moderated regression program accommodates only five mode-
rator variables, which for this research are the persona-
lity and motivation measures. Therefore, data from the
male and female groups will be independently processed
by the program.

Following the classification process, the data
were punched on a set of IBM cards for subsequent com-
puter analyéis. In keeping with the requirements of the
moderated regression progrém, the scores were ordered
on the cards in the following manner: moderator scores
(converted), criterion scores (raw), predicter scores

(raw).
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Table I

Numbher of Ss by Total Group and by Scx According
to Threc Levels of Ixtraversion {(Approxinmate
Low, Middle and iligh Thirds) and
Corresponding Moderator Scores

Extraversion

Low Third Middle Third High Third Total
( 0-16 ) ( 17-20 ) ( 21-24 )
Moderator
Score 1 2 3
Males 39 40 39 118
Females 48 48 32 128

Total 87 88 71 246
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Table II

Number of Ss by Total Group and by Sex According
to Threce Levels of Neuroticism (Approximate
Low, Middle and High Thirds) and
Corresponding Moderator Scores

Neuroticisn

Low Third Middle Third lligh Third Lotal
( 0-10 ) ( 11-18 ) ( 19-24 )
Moderator 1 7 3
Score
Males 51 43 24 118
Females 32 41 55 128
Total 83 84 79 240




N O S

EXPERIMENTAL DESIGN . 58

Table III

Number of Ss by Total Group and by Sex According
to Three Levels of Achicvement via Independence
(Approximate Low, Middle and High Thirds)

and Corresponding Moderator Scores

Achievement via Independence

Low Third Middle Third High Third Total

( 0-12 ) ( 13-16 ) ( 17-31 )
Moderator 1 2 3
Score
Males 37 48 33 118
Females 38 44 46 128

Total 75 92 79 246

i?ﬁi‘f.‘ T
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Table IV

Number of Ss by Total Group and by Sex According
to Three Levels of Achicvement via Conformance
(Approximatce Low, Middlec and liigh Thirds)

and Corresponding Modecrator Scorcs

Achievement via Conformance

Low Third Middle Third High Third °tal
( 0-19) ( 20-23 ) ( 24-37 )
Moderator 1 2 3
Score
Males 38 37 13 118
Females 44 40 44 128 f

Total 82 77 87 246
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Table V

Number of Ss by Total Group and by Sex According
to Three Levels of Intcllectual LEfficiency
(Approximate Low, Middle and High Thirds)
and Corresponding Moderator Scores

Intellectual Efficiency

Low Third Middle Third High Third Total
( 0-26 ) ( 27-31 ) ( 32- 48 )
Moderator 1 2 3
Score
Males 40 44 34 118
Females 46 34 48 128

Total 86 78 82 246

60
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4. The Methods Used to Obtain Reliability Estimates

As reliability is specific, it was estimated
from samples of the population used in this research.
Reliability estimates for the predictor measures were
obtained four weeks after initial administration of
these tests. The reliability of the Otis-Lennon Mental
Ability Test (MAT) was estimated by computing an alter-
natc form reliability coefficient between Forms J and X
of the test for a sample of 59 Ss. As altcrnate forms
were not available for the Junior Eysenck Personality
Inventory (JEPI) or the three scales of the California
Psychological Inventory (CPI), test-retest reliability
estimates were computed. The 51 Ss rctested on the
JEPI included 44 Ss to whom the CPI scales were re-
administered plus 7 Ss who voluntcered to take the
test following completion of the Otis-Lennon MAT. It
is acknowledged that the N's used to estimate the relia-
bility of the personality and motivation measures were
smaller than desired, but additional Ss werc not availa-
ble at the time of re-testing.

With regard to the criterion mecasures, alternate
forms were available from the Guidance Centre (Toronto)

for the Stanford Mathematics Test only. Form X of this
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test was administered to a samplec of 80 Ss onc week
following administration of Torm W to the total popu-
lation. An alternate form rcliability coefficient was
subscquently computed. In the casc of the Rcading Test,
a test-rectest cstimate was obtaincd from the S0 Ss
during the same period.

IFor all recliability cstimates, mcans, standard
deviations and standard errors of measurcment were com-
puted. The SEM's are of particular importancc, as they
provide indices of reliability which arc unaffected
by the homogencity of the sample. HelmstadterZ0 notes
that a restriction in the range of a trait reduces the
reliability coefficient but docs not influcnce the ;

interpretation of the SEM.
5. Statistical Analyses

Two limitationsof the multiple regression medel
were explored prior to testing the null hypotheses enu-
meratced at the end of Chapter 1. These involve the
assumption of lincar regression and thc problem of

shrinkagec.

20 G.C. lielmstadter, Principles ol Psvcholo-
gical Measurcment, New York, Applcton-Century-Crofts,
1964, p. 76-78.
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With regard to the assumption of lincar re-
gression, Guilford21 reports that many regressions are
nonlinear, particularly when the entire range of a
trait is considercd. For this research it was assumed
that regressions of the achicvement criteria on the
mental ability measure were linear, but for cach of
the regressions of achievement on the extraversion,
neuroticism, and three academic motivation measures,
an F test of linearity of regression was applied. For

this test the following formula from Guilford?? was used.

Foo- Mm% -4 - K

(1 -n%) (k- 2)

where
k = number of columns (or rows)

In interpreting this F, the numbers of degreces
of freedom are (k - 2) and (N - k).

On the problem of shrinkage, it was emphasized
in the literature review that cross-validation of data

on a replication sample is mandatory. Guilford?3 points

21 J.P. Guilford, Psychometric Methods, Second
Edition, Toronto, McGraw-lill, 1954, p. 404.

22 J.P. Guilford, TFundamental Statistics in
Psychology and Lducation, Fifth Ldition, Toronto, McGraw-
Hill, 1973, p. 290.

23 Guilford, Op.Cit., 1954, p. 405.

[
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out that multiple regression proccdures capitalize on
chance and so may yield a spuriously high predictive
validity. Application of the regression wecights oh-
tained from one sample to scores obtained by a sccond
sample is a means by which the degree of shrinkage

of the mulfiple R may be known. McCornack?4 notes

that some shrinkage is inevitable in the use of any
regression technique, but if this is slight, confidence
is greater concerning the applicability of the regression
weights to new samples.

For this research a double cross-validation
design was implemented. The total N of 246 was randomly
divided by means of a tablc of random numbers25 into
two Samples A and B, each consisting of 123 Ss. 1In
the case of the multiple recgression model, the predictors
were optimally weighted and a multiple R computed for
each of the two samples and for each achievement crite-

rion. The regression weights obtained from Sample A

were applied to the scores for Sample B and vice versa,

24 Robert L. McCornack, "A Comparison of
Three Predictor Sclection Techniques in Multiple Regres-
sion", in_Psychometrika, Vol. 35, 1970, p. 257.

25 N.M Downie and R.W. Heath, Basic Statis-

tical Mcthods, Second Edition, New York, llarper and Row,
19065, p. 316-317.
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and cross-validated multiple R's computed. As the pur-
pose of cross-validation is to dectermine the extent of
the "drop" in the cross-validated multiple R, differences
between validation and cross-validation R's were tested
with the formula for correlation coefficients for
independent groups.z6 This requires the conversion of
the R's to Fisher's z coefficients, which is justifiable
in view of McNemar's?’? statement that the multiple R

has the same predictive meaning as the ordinary bivariate
correlation coefficient. The difference between the z
coefficients was divided by the standard error of their

28

difference, the formula“®which is as follows:

O'dz = 1 + 1
N1 - 3 Ny - 3

For cross-validation of the multiple moderated
regression model, the same Samples A and B were used and

a double cross-validation design also adopted for two

26 Guilford, Op. Cit., 1973, p. 166-167.

27 Quinn McNemar, Psychological Statistics,
Third Edition, New York, John Wiley, 1962, p. 175.

28 Guilford, Op. Cit., 1973, p. 166-167.

i
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types of data. First, homogencous subgroups were formed

in each samplc on the basis of the similarity of the sub-
jects' profiles on all five moderators, and Pcarson r's
computed between mental ability and the achicvement mea-
sures for each group. Then the centroids (vectors of mecans)
were uscd from Sample A to cluster subjects in Sample B and
vice versa, in the manner recommcnded by Rock.29 That is,

a subject in the cross-validation sample was assigned to

the subgroup with the highest validity coefficient in the
validation sample if his scores on the five moderators were
similar to the profile of mcans on the mcasurcs for that
group. When the clustering was accomplished, the rcgression
weight obtained from the validation subgroup in Samplc A was
applicd to the corresponding subgrcup in Sample B and vice
versa, and cross-validated Pearson r's computed. A similar
proccdure was followed for cross-validation of the sccond
set of data, but moderators were only included in the ana-
lysis if it could be shown that their addition resulted

in a statistically significant improvement in the

29 Donald A. Rock, Senior Rescarch Psycholo-
gist, Educational Testing Scrvice, Pcrsonal Correspondence
with the Author, letter dated October 31, 1973.
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subgroup validity coefficient. Differences between
validation and cross-validation r's were tecsted with
the formula for correlation coefficients for indepecn-
dent groups.30

Null Hypothesis 1 states that there is no
significanf increase in the validity cocfficients compu-
ted for subgroups with similar scores on any one of the
scx, extraversion, ncuroticism, or thrce motivation
variables beyond that computed for the total group when
predicting achievement test performance or school grades.
Accordingly, Pearson r's were computed betwcen the mental
ability and two achievement measures for the total group ,
the samplcs of males and females, and for subgroups
within the overall group which were defined by each of
the five remaining moderators. The next step required
comparison of the within-group validity cocfficients to
the validity coefficient obtained for the total sample.
Zedeck3! states that he does not know of a statistic
with which subgroup-total group differences can be test-

ed. As a tentative solution to this problem, Dayhaw

30 Guilford, Op.Cit., 1973, p. 166-167.

31 Sheldon Zedeck, 'Problems With the Use
of Moderator Variables", in Psychological Bulletin,
Vol. 76, 1971, p. 303.
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deviscd the following formula which is taken as the
standard crror of the differcnce betwecen a validity

coefficient of a subgroup and the validity coefficient

of the total group which contains the subgroup.32
1 - Rr%, Ne - Ns
ORS =
‘\/ Ng - 1 Ne - 1
where
R¢ = multiple R for total group
Nt = number in total group
Ng = number in subgroup

For this research, the above formula was adopt-
éd for use with bivariate corrclation cocfficicents.
First, differences between the total group and highest
within-sex Pearson r's werc computed. The differences
werc then divided by their standard errors to dctermine
the extent to which they deviate from 0.0. The same
procedure was followed for comparison of thc total group
validity coefficients to the highest validity coeffi-

cients for subgroups formed by cach of the extraversion,

32 This formula has been incorporated in a
more general discussion by Nan Ilughes in Memorandum NS -
271, A Note on Testing Corrclation Coefficicnts, Depart-
ment of Statistics, Harvard Univcrsity, Cambridge, Mass.,
1974, p. 4.
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neuroticism, and threec motivation mcasurcs.

Following computation of the Diff/org (i.c.,
t) values, the percentile point (tp) corresponding to
cach t was found using a table of percentile points
for t - distributions.33 As the rescarch is concerned
only with results in one dircction; that is, with
testing the hypothesis that subgroup validity cocffi-
cients might be significantly grecater than validity
coefficients computed for the total group, onc-tailed
tests of significance were applied.

Null Hypothesis 2 states that therc is no
significant increase in the validity coefficients com-
puted for subgroups with similar profiles on any two
of the sex, cxtraversion, ncuroticism, or three moti-
vation variables beyond that computcd for the total
group when predicting achievement test performance or
school grades. To evaluate this hypothesis, Pcarson
r's were first computed between mental ability and
the two achievement measures for subgroups within the

male and female samples with similar scores on cach of

33 G.V. Glass and J.C. Stanlecy, Statistical

Methods in Education and Psychology, Lnglcwood Cliffs,
N.J., Prentice-Hall, 1970, p.521.
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the personality and motivation measurcs. This was
expected to yicld information concerning the joint
moderator cffect of sex and-.cach of the other variables.
Pearson r's were also computed for subgroups within
the overall sample which were defined by a combination
of the moderator variable yielding the highest predic-
tive objectivefunction with cach of the four remaining
moderators. The formula34 for the standard crror of
the difference between the subgroup and total group
validity coefficients was subsequently applied.

Null Hypotheses 3 to 5 were tested in the
same manner as Null Hypotheses 1 and 2, but required
comparison of the total group validity cocfficient to
the validity coefficients of subgroups with similar
profiles on a combination of three, four and five
moderators respectively. For Null Hypothesis o, all
six hypothesized moderators were included in the
formation of groups, so that Pearson r's werc computed
between the ability and achievement mecasurcs for subgroups
within the samples of males and femalcs which were defined

by all personality and motivation measures. Differences

34 Hughes-Harvard, Op.Cit., p. 4.
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between subgroup and total group validity cocfficients
were tested in the usual way.

Null Hypothesis 7 states that there is no sig-
nificant improvement in prediction of achicvement test
performance or school grades using any onc of the scx,
extraversion, neuroticism, or thrce motivation variables
as a moderator over and above its use as a predictor in
a multiple recgression equation. Accordingly, multiple
R's were computcd for the total group from a combina-
tion of mental ability and each variable identified
as a moderator in the testing of Null Ilypothcsis 1.
Differences between the predictor and moderator usc of
the same variables were tested by comparing the subgroup
Pearson r's to the corresponding multiple R's with the
formula35 for the standard error of the difference
between subgroup and total group validity cocflicicnts.

Null Hypothesis 8 states that thcre is no sig-
nificant improvement in prediction of achievement test
performance or school grades using any two of the sex,
extraversion, ncuroticism, or thrce motivation variables
as moderators over and above their usc as predictors

in a multiple regression equation. To evaluate this

35 Idem, ibid.
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null hypothesis, multiple R's were first computed for
the total group from combinations of the mental ability
measurc and cach sct of two variables identificd as
joint modecrators in the testing of Null llypothesis 2.
Subgroup and total group validity cocfficicnts were
subsequently compared. Null Hypothesecs 9 to 12 were
tested in the same manner, cxcept that they included a
greater number of predictor and moderator variables.
The results of the statistical procedures are
presented and discussed in the following chapter. Tor
this research it was decided to rejcct the null hypo-
thesis at the .05 level (onc-tailed), to accept it at
the .10 level, and to suspend judgment when P is between

36 and

.10 and .05. This procecdurc conforms to McNecmar
GUilfOTd'é7suggestion that rescarchers may clect not
to confine themselves to a definite and arbitrary reject-
accept decision in terms of whether a given level of

significance is or is not rcached, and was influenced

by actual and expected characteristics of the data.

36 McNemar, Op. Cit., p. 09.

37 Guilford, Op. Cit., 1973, p. 179.
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CHAPTER 111

PRESENTATION OF RESULTS

The results of the analyses of the data are
presented and discussed in this chapter. [First, relia-
bility estimates for all test variables used in the
rescarch are reported. Test of lincarity of regression
of both achievement criterion variables on the perso-
nality andacademic motivation measures are then present-
ed. Following these preliminary analyscs, data from the
multiple regression and multiple moderated regression
models are cross-validated, using a double cross-valida-
tion design. Subsequently, the multiplc moderated re-
gression model is used to test six null hypotheses designed !
to determinc whether sex, personality and motivation E
variables function as moderators in the prediction of
both standardized achievement test performance and
school grades. hose variables identified as moderators
are then compared as moderators and multiple predictors

in the testing of six additional null hypotheses.
1. Reliability

The alternate form reliability cocfficient

(raf), means, SD's and SEM's for the Otis-Lennon Mental
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Ability Test (MAT) are presented in Table VI. The test
is seen to have an acceptable degrec of rcliability.
The coefficient of .92 approaches the high end of the

1 for

range of reliabilities reported by Helmstadter
scholastic ability tests.

Test re-test reliability coefficients (ret),
means, SD's and SEM's for the extraversion and neuroti-
cism scales of the Junior Lysenck Personality Inventory
(JEPI) arc shown in Table VII. Both rcliabilitics cxceed
.70 and approximate the values rcported by the test
authors for samples of fourteen year old subjccts.2

The reliability estimatcs for the motivation
scales of the California Psychological Inventory (CPI)

are presented in Table VIII. These data arc similar to

the range of values reported by McInnis® for the threc

1 G.C. Helmstadter, Principles of I’sychologi-
cal Mcasurcment, New York, Applcton-Centuryv-Crofts, 1964,
p. S85.

2 Sybil B.C. Eysenck, Manual of the Junior
Eysenck Personality Inventory, San Dicgo, California,
Lducational and Industrial Testing Secrvice, 1963, p. 6.

3 Charles E. McInnis, Docs Either the Modera-
tor Model or the Multiplicative ModcT Improve Prcdiction
Over thc Usual Multiplc Regrcossion Modol? Unpublished
Doctoral Disscrtation, Univeérsity of Ottawa, 1972, p. 68.
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Table VI

Mcans, SD's,Altcrnate Fornm Reliability Coefficient
(raf), SEM's for the Otis-Lennon Mental Ability
Test (Time Between Testing - 4 weeks)

Otis-Lennon MAT

Statistics
N 59
Means
Form J 55.37
Form K 61.22
SD's
Form J 14.71
Form K 11.73
Taf 92
SEM's
Form J 4.10
Form K 3.27

B
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Table VII

Means, SD's, Test Re-Test Reliability Coefficicnts
(rtt), SEM's for the Junior Eysenck Personality
Inventory (Time Between Testing - 4 weeks)

JEPI
Statistics
Extraversion Neuroticism
N 51 51

Means

Test 17.88 12.98

Re-Test 17.96 12.11
SD's

Test 3.88 5.83

Re-test 3.06 5.91
rtt .71 72
SEM's

Test 2.08 3.08

Re-Test 1.96 3.12
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Table VIII

Mcans, SD's, Test Re-Test Reliability Cocfficicents
(ree), SEM's for the Academic Motivation Scales
of the California Psychological Inventory (CPI)

(Time Between Testing - 4 weeks)

CPh1*
Statistics
Ai Ac Ic
N 44 44 44
Mcans
Test 16.00 22.77 31.72
Re-Test 16.75 21.95 31.18
SD's
Test 3.76 3,00 5.71
Re-Test 3.73 5.08 5.600
rtt .66 .60 .73
SEM's
Test 2.18 2.52 2.03
Re-Test 2.16 3.20 2.91

*CPI: Ai - Achievement via Independence
Ac - Achicvement via Conformance
Ie - Intellectual Lfficiency
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measures. It is observed that the Intellectual Effi-
ciency (Ie) scale is more reliable than the Achievement
via Independence (Ai) or Achievement via Conformance (Ac)
scales.

Table IX presents the reliability data for the
standardized test criterion measure. An alternate form re-
liability estimate (raf) is shown for the Mathematics
test, while test re-test estimates (rtt) are feported
~for the Reading and combined tests of the High School
Battery. The three measures possess an acceptable degree
of reliability. .

In general, then, the reliability estimates for
all test measures are adequate for purposes of this re-
search, although the intellectual measures are more re-

liable than the personality and motivation scales.
2. Linearity of Regression

As stated in the previous chapter, it is assumed
that the regressions of the two achievement criteria on the
mental ability measure are linear. To test the linearity
of regression of the achievement criteria on the extra-

version, neuroticism and three academic motivation measures,

the steps outlined in Guilford4 were followed. These call for

4 J.P. Guilford, Fundamental Statistics in
Psychology and Education, Fifth Edition, Toronto, McGraw-
Hill, 1973, p.287-290.

;
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Table IX

Means, SD's, Reliability Coefficients - Alternate Form
(raf) and Test Re-Test (r¢t¢), SEM's for Reading and
Mathematics Tests of the Stanford Achievement Test:
High School Battery (Time Between Testing - 1 weck)

Stanford Achicvement Test: 1ISB
Statistics Statistics
Mathematics Reading Total
N 80 80 80 N
Means Means
Form W 23.50 31,48 54.98 Test
Form X 23.23 34.08 57.32 Re-Test
SD's SD's
Form W 7.25 11.42 17.47 Test
Form X 7.45 11.57 18.05 Re-Test
Taf .85 .92 .93 Ttt
SEM's SEM's
Form W 2.73 3.15 4,39 Test
From X 2.81 35.19 4.53 Re-Test
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the Pcarson correlation coefficient (r) and correlation

ratio (eta), so that the following F test can be applied.

Foo- % - 1% N -k

1 -n9 (k- 2)

where

k number of columns (or rows)

In interpreting this F, the numbers of degreecs
of freedom are (k - 2) and (N - k).

For this research, k = 6. Reference was made
to GuilfordS and Ferguson6 respectively for testing the
statistical significance of the Pearson r and eta.

Table X presents the results of the linearity
of regression analyses for the extraversion and ncuroti-
cism variables. Although it may be argued that a dis-
cussion of linearity of regression is not warranted in
the absence of any relationship, Entwisle and Cunning-

ham7 found that extraversion and school achicvement were

5 Idem, ibid., p. 145.

6 George A. TFerguson, Statistical Analysis
in Psychology and Education, Toronto, McGraw-Hi11l1l, 1959,
p- 2089.

7 N.J. Entwislc and Shirley Cunningham, 'Ncu-
roticism and School Attainment - A Lincar Relationship?"
in British Journal of Educational Psychology, Vol. 38,
1968, p. 126-127.
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Table X

81

Lincarity of Regression of the Stanford Achicvement
Test and School Grades Criterion Measures on the

JEPI ‘Extraversion (E) and Neuroticism (N)

Measures (N =z 240)
JEPI r tr r]yx Fnyx F(Lln)yx
Test on E .03 .46 .17 1.42 1.72
Grades on E -.09 1.41 .14 .97 .70
Test on N -.05 .78 .15 1.12 1.22
Grades on N .01 .18 .11 58 .72

POU
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nonlinearly related, while demonstrating no linear re-
lationship between those variables. There is, however,
no evidence of nonlinearity in the present rescarch.
A rclated argument may hold that the obtained r's are
too low to justify consideration of the extraversion
and neuroticism variables as predictors in a multiple
regression equation. It might be noted, however, that
low correclations with intellectual variables are anti-
cipated8 but have not slowed down attempts by other
investigators9 to assess the effectiveness of E and N
as multiple predictors. Inclusion of these variables
as predictors might also provide useful information
should they function as suppression variables.

For the CPI scales, the data in Tables XI to
XIIT indicate that only the regressions of school grades

on the Achievement via Conformance (Ac) measure (Table XII)

8 Eysenck, Op.Cit., p. 9.

9 N.J. Entwisle, J.B. Nishet, D.M. Entwisle
and M.D. Cowecll, 'The Academic Performance of Students,
I - Prediction from Scales of Motivation and Study
Habits", in British Journal of Educational Psychology,
Vol. 41, 1971, p. 262-263.
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Table XI

Linearity of Regression of the Stanford Achievement
Test and School firades Criterion easures on the
CPI Achievement via Independence (Ai)
Measure (N = 240)

CPI r t, Nyx Frnyx F(Lin)yX
* * * k
Test on Ai .40 6.79(1) .39 s.68(2)
2 * % * %
Grades on Ai .29 4.73(3) 29 4.4204) .00

**(1) Significance at p < .01 requires a t value of 2.59

.01 rcquires an F value of 3.10

A

**(2) Significance at p
**(3) Significance at p < .01 requires a t value of 2.59

**(4) Significance at p < .0l requires an F value of 3.10
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Table XII

84

Lincarity of Regression of the Stanford Achievement
Test and School Grades Critcrion Mcasures on the
CPI Achievement via Conformance (Ac)

Measure (N 246)

CPI T tr Nyx Fhvx F(Lin)yY

* %k * %k
Test on Ac .28 4.55(1) 27 3.8102)

* % * % * %
Grades on Ac .24 3.86(%) 48 14.37(%) 13.47(5)
**(1) Significance at p .01 requires a t value of 2.59
**(2) Significance at p .01 rcauires an F valuc of 3.10
**(3) Significance at p .01 requires a t value of 2.59
**(4) Significance at p .01 requires an I value of 3.10
**(5) Signitficance at p .01 requires an F value of 3.40
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Table XIII
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Linearity of Regression of the Stanford Achievement
Test and School Grades Criterion Mcasures on the
CPI Intellectual Efficiency (Ic)

Measure (N = 2406)

* % * *
Test on Ie 49 g.78(1) .50 16.12(%) .79

* % * * *
Grades on Ie .39 6.61(3) 43 11.18(4) 2.41(5)
**(1) Significance at p .01 requires a t value of 2.59
**(2) Significance at p .01 requires an F value of 3.10
**(3) Significance at p .01 requires a t value of 2.59
**(4) Significance at p .01 requires an F value of 3.10

*(5) Significance at p .05 requires an F value of 2.40
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and Intellectual Efficiency (Ie) measure (Table XIII) were
found to be significantly ﬁon-linear, (p < .OL and ,05 re-
spectively). The remaining regressions were linear.

In summary, the results of the linearity of re-
gression analyses show that only the regressions of school
grades on two CPI scales (Ac, Ie) are non-linear. The
JEPI variables and grades were not found to be non-linearly
related, nor is there evidence of non-linearity when using an

achievement test as a criterion of academic success.
3. Cross-Validation

Prior to reporting the results of the cross-
validation analyses, the intercorrelations, means, SD's
and multiple R's are presented for the total sample and
two validation samples for the multiple regression model.
The data in Tables XIV to XVI suggest that the validation
samples are approximately equivalent to each other and to
the overall sample.

As a first step in conducting the double cross-
validation fér the multiple regression model, multiple R's
were computed between the variables used as predictors and
each achievement criterion for the validation samples A
and B. As previously reported in Tables XV and XVI, these
are .828 and .736 for Sample A, and .802 and .650 for Sample
B. The regression weights obtained from Sample A were
subsequently applied to the scores for Sample B, and weights

from Sample B to Sample A scores. Cross-validated multiple R's,
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Table XIV

Intercorrelation Matrix, Means, SD's and Multinle R's for
Predictor Variables and Two Achicvement Criterion
Measures for the Total Sample (Multiple
Regression Model N = 246)

Xﬁ{é;* 1 2 3 4 5 6 7 g 9
1 1.00 -0.13 -0.12 0.12 0.17 0.03 -0.09 0.08 -0.009
2 -0.13 1.00 -0.35 -0.54 -0.48 -0.05 0.01 0.01 0.28
3 -0.12 -0.35 1.00 0.44 0.59 0.40 0.29 0.28 0.06
4 0.12 -0.54 0.44 1.00 0.65 0.28 0.24 0.22 -0.22
5  0.17 -0.48 0.59 0.65 1.00 0.49 0.39 0.42 0.0l
6  0.03 -0.05 0.40 0.28 0.49 1.00 0.68 0.77 0.13
7 -0.09 0.01 0.29 0.24 0.39 0.68 1.00 0.63 0.19
8  0.08 0.01 0.28 0.22 0.42 0.77 0.63 1.00 0.09
9 -0.09 0.28 0.06 -0.02 0.01 0.13 0.19 0.09 1.00

Means 17.72 12.80 14.97 21.44 28.82 55.06 126.89 56.84 1.52
SD's 4.05 5.57 3.99 4.75 5.65 17.22 25.63 14.63 0.50

Multi-

nle R's .809 (Achievement Test); .686 (School Grades)

*Variables 1 and 2: JEPI Extraversion and Ncuroticism
Variables 3 to 5 : CPI Academic Motivation (Ai, Ac, Ic)

Variable 6 Stanford Achicvement Test: HSB, . . .
Variable 7 School Grades Iriteria
Variable 8 Otis-Lennon MAT

9

Variable Sex
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Table XV

Intercorrclation Matrix, Mcans, SD's and Multiple R's for
Predictor Variables and Two Achicvement Criterion
Measurcs for Validation Samplec A (Multiple

Regression Model N = 123)

Vari- 1 2 3 4 5 6 7 8 9
ables*

1 1.00 -0.08 -0.19 0.10 0.13 0.00 -0.19 0.05 -0.10
2 -0.08 1.00 -0.29 -0.55 -0.45 -0.01 0.00 0.05 0.13
3 -0.19 -0.29 1.00 0.37 0.50 0.43 0.33 0.25 0.17
4 0.10 -0.55 0.37 1.00 0.62 0.25 0.24 0.13 0.06
5 0.13 -0.45 0.50 0.62 1.00 0.52 0.39 0.39 0.13
6 0.00 -0.01 0.43 0.25 0.52 1.00 0.69 0.76 0.19
7 -0.19 0.00 0.33 0.24 0.39 0.69 1.00 0.66 0.18
8 0.05 0.05 0.25 0.13 0.39 0.76 0.66 1.00 0.10
9 -0.10 0.13 0.17 0.06 0.13 0.19 0.18 0.10 1.00

Means 18.44 12.59 15.08 21.86 29.39 54.16 126.99 56.43 1.53
SD's 3.79 5.30 3.82 4.63 5,33 17.7 27.38 15.07 0.50

Multi-
ple R'S .828 (Achievement Test); .736 (School Grades)

[8]

*Variables 1 and 2: JEPI Lxtraversion and Neuroticism
Variables 3 to 5 : CPI Academic Motivation (A1, Ac, Ie)
Variable : Stanford Achicvement Test: [ISB
Variable School Grades

Otis-Lennon MAT
Sex :

Variable
Variable

O ooa
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Table XVI

Intercorrclation Matrix, Means, SD's and Multiple R'S for
Predictor Variables and Two Achievement Critecrion
Measurcs for Validation Sample B (Multiple

Regression Model N = 123)

Xﬁ{i;* 1 2 3 4 5 6 7 8§ 9
1 1.00 -0.17 -0.07 0.12 0.18 0.08 0.00 0.13 -0.09
2 -0.17 1.00 -0.39 -0.53 -0.50 -0.09 0.04 -0.02 0.42
3 -0.07 -0.39 1.00 0.50 0.68 0.39 0.25 0.32 -0.03
4 0.12 -0.53 0.50 1.00 0.68 0.33 0.24 0.32 -0.11
5 0.18 -0.50 0.68 0.68 1.00 0.45 0.39 0.47 -0.08
6 0.08 -0.09 0.39 0.33 0.48 1.00 0.67 0.78 0.07
7 0.00 0.04 0.25 0.24 0.39 0.67 1.00 0.59 0.20
§  0.13 -0.02 0.32 0.32 0.47 0.78 0.59 1.00 0.07
9 -0.09 0.42 -0.03 -0.11 -0.08 0.07 0.20 0.07 1.00

Means 17.00 13.00 14.86 21.01 28.26 55.95 126.79 57.26 1.50
SD's 4.19 5.85 4.17 4.85 5.93 16.7 23.87 14.23 0.50

(g8 ]

) i -
g?été,s .802 (Achievement Test); .650 (School Grades)
*Variables 1 and 2: JEPI Extraversion and MNeuroticism
Variables 3 to 5 : CPI Academic Motivation (AL, Ac, Ie)
Variable 6 : Stanford Achiecvement Test: 1ISB
Variable 7 : School firades

Variable § ODtis-Lennon MAT

Variable 9 Scx
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which are the correlations between obtained criterion
scores and criterion scorcs predicted on the basis of
regression weights derived from the other sample, were
computed for cach sample.

As the purpose of cross-validation is to
estimate the extent of shrinkage in the multiple R when
the regression weights are applied to new samples, the
differences between pairs of validation and cross- vali-
dated multiple R's were tested with thc formula for cor-
relation coefficients for independent groups.lo Each
pair of validation and cross-validated R's were converted
to Fisher's z coefficients. The differcnce between the

z's was divided by its standard crror, the formula for

which is:
Odz - 1 + 1
Ni - 3 N, - 3
Applying the above formula to the data yielded
a standard crror of difference valuec of .129. The

results shown in Table XVII indicate that nonc of the

differences between validation and cross-validated

10 Guilford, Op.Cit., p. 166-167.
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Table XVII

Multiple R's, Cross-Validation R's, z's, Diffs, Diff/odz
and Levels of Statistical Significance for Comparison
of the R's for the Multiple Regression Model

Criterion R z Cross-Val R z Diff, Diff P

(N=123) (N=123) odz

Test Scores

A .828 1.181 A toB .778 1.039 .142 1.100 NS

B .802 1,105 B toA .704 .875 .230 1.782 NS
Grades

A .736 .942 A to B .694 .856 .086 .666 NS

B .650 775 B toA .502 -551 .224 1.736 NS
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multiple R's is statistically significant, although in
terms of the observed "drop" in the R there would appear
to be more shrinkage when cross-validation is conducted
from Sample B to A than from Sample A to B.

The same samples A and B were used and a
double cross-validation design also adopted for cross-
validation of the moderator model. As the moderatecd
regression technique includes one to five moderators in
a stepwise manner, it was decided to cross-validate two
types of data. First, data obtained by simultaneous
inclusion of the five moderator variables were cross-
validated. Cross-validation procedures werc then imple-
mented for data based on the selection of the "best"
moderator or subset of moderators; that is, for data
beyond which no statistically significant increases in
the subgroup validity coefficients were found.

For the first cross-validation analysis,
subgroups were formed in the samples on the basis of
the similarity of the subjects' profiles on the five
moderators, and Pearson r's computed hetkecn mental
ability and each achievement measure for these groups.
Then the centroids (vectors of means) were taken from

Sample A, and euclidian distance measurcs (dz) used to
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assign subjects from Sample B to the group in Sample

A whose centroid was closest to cach subject's profile.
That is, a subject in Sample B was assigned to the sub-
group with the highest validity coefficient in Sample A
if his scores on the five moderators werc more similar
(i.e. d2 = minimum) vo the profile of mcans on the mea-
sures for that group than for any other group. The

same procedure was used to cluster the subjects in
Sample A. When the clustering was accomplished, the
regression weight obtained from the validation subgroup
in Sample A was applied to the scores for the correspond-
ing subgroup in Sample B and vice versa, and cross-vali-
dated Pearson r's computed.

| The same procedures were followed for the
second cross-validation analysis, except that only one
moderator was included. That is, no statistically sig-
nificant differences in the subgroup validity coefficients
were apparent with the inclusion of more than one mode-
rator. Validation and cross-validated Pearson r's for
data using one and five moderator variablcs were subse-
quently converted to Fisher's z's and tested for diffe-
rences with the formula for correlated cocfficients for

11

independent groups. The results of thesc analyses are

presented in Table XVIII. None of the differences is

11 Idem, ibid.
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statistically significant, although it is observed that
there is less shrinkage of the r when all moderators
are simultaneously included.

For both prediction models, therefore, the
differential prediction weights obtained for the vali-
dation groups are sufficiently stable to suggest that
the obtained regression equations could be generalized

beyond the sample used in this research.
4. Statistical Testing of the Null Hypotheses

To test the first six null hypotheses, data
from the overall, male, and female samples were pro-
cessed independently by thé moderated regression pro-
gram. As noted in the chapter on Experimental Design,
the capacity of the program to accommodate only five
moderator variables necessitated treating sex as a
moderator by traditional subgrouping procedures. Pearson
r's between mental ability and the two achievement
criteria were thus cqmputed for total, male, and female
groups, and for subgroupings of the cases within each
group as defined by the five personality and motiva-
tion measures.

As thc subjects' raw scores on the five measures

were converted a priori to thrce classes (i.e. approximate
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low middle and high third of the distributions -

see Tables 1 to V), three grouping procecdurecs were
carried out at cach stepwise level. That is, it was
stipulated that the technique first place the cascs

into three subgroups with maximally similar scores on
each moderator or combination of moderators. These were
then reduced to two subgroups, and, subsequently, to

the one larger group which included all the cases. The
method of reducing the initial number of groups to one
group is based on a modification of Ward's12 hierarchical
grouping technique as applied to the D2 matrix of scores
on the moderators. The squared distance (DZ) measure

13

was designed by Cronbach and Gleser to indicate the

extent to which two profiles of test scores are similar,

and is defined by the moderated regression programl4 as

12 Joe H. Ward, Jr., '"Hierarchical Grouping
to Optimize an Objective Function', in Journal of the
American Statistical Association, Vol. 58, 1963, p. 236-
244,

13 Lece J. Cronbach and Goldine C. %leser,
"Assessing Similarity Betwecn Profiles', in The Psycho-
logical Bulletin, Vol. 50, 1953, p. 456-473.

14 Donald A. Rock, John L. Barone and Robert
L. Linn, "A Fortran Computer Program for a Modcrated
Stepwise Prediction System', in Lducational and Psycho-
logical Measurement, Vol. 27, 1967, p. 710.
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follows:

l)j % =

~o
™M=

A
(@)

where
Vim 1s scorc on thc Mth moderator
variable for the ith individual.

The grouping of moderators at cach stepwise
level was accomplished in the following manner. First
Pearson r's were computed for subgroups characterized
by similar scores on the individual moderator variables.
The variable yielding the highest predictive objective
function was then retained and combined with cach of
the remaining moderators at the second stepwise level.
Similarly, Pearson r's between mental ability and the
achievement criteria were computed for subgroups with
common profiles on each subset of two moderator variables.
The combination of two variables yielding the highest
predictive objective function was then carried into level
three and so on, until all moderators were simultaneously
included in the analysis. The predictive objective
function provides an index for the predictive accuracy
of the computer system for cach sect of groupings on the

moderator variables, and is defined15 at stage S as:

15 Idem, ibid., p. 712.
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G 2 Ng 2

Tg = predicted objective function at
stage S

R7gs = squarcd multiple correlation bet-
ween the predictor and a criterion
within the gth group at stage s

Yig = observation on the criterion for
individual i in the gth group

G = number of groups which were formed
at stage S

Ng = number of observations in group g
at stage s

Null Hypothesis 1 states that there is no sig-
nificant increase in the validity coefficients computed
for subgroups with similar scores on any onc of the sex,
extraversion, neuroticism, or threcc motivation variables
beyond that computed for the total group when predicting
achievement tcst performance or school grades. This
and the null hypotheses to follow require comparison of
validity coefficients computed in subgroups to validity
cocfficients computed for the total group. It was noted

in the chapter on Experimental Design, however, that

98
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Zedeck16 is unaware of a statistic that tests for such
differences. To tentatively provide for such a test,
Dayhaw developed the following formula which is taken as
the standard error of the difference between a validity
coefficient of a subgroup and the validity coefficient

of the total group which contains the subgroup.17

1 - RrR% N¢ - Ns

AJNS -1 Nt - 1

Rt - multiple R for total group

CRS -

where

Nt - number in total group

Ng - number in subgroup

For this research, the above error term was
adopted for use with bivariate correlation coefficients.
As a first step in the testing of Null Hypothesis 1,
six subgroup validity coefficients were noted. These
included the highest within-sex Pearson r's and the
highest Pearson r's obtained for subgroups which were

defined by each of the five remaining moderators.

16 Sheldon Zedeck, '"Problem with the Usc of
Moderator Variables'", 1in Psychological Bullctin, Vol.
76, 1971, p. 303.

17 This formula has bcen incorporated in a
more general discussion by Nan Hughes in Memorandum NS -
271, A Note on Testing Corrclation Cocfficicents, Department-
of Statistics, Harvard University, Cambridge, Mass.,
1974, p.4.
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The differences between the subgroup and total
group Pearson r's were first computed. These differen-
ces were subsequently divided by their standard crrors
to determine the extent to which they deviate from 0.0.
Following cpmputation of the Diff/org (i.e., t) values,
the percentfle point (tp) corresponding to each t was
found using a table of percentile points for t - distri-

18 One-tailed tests of significance were applied,

butions.
as this resecarch is concerned only with results in
one direction; that is, with testing the hypothesis
that subgroup validity coefficients would be significantly
greater than validity coefficients computed for the total
group.

It was decided, for this rescarch, to reject
Ho at the .05 level, to accept Hy at the .10 level, and
to reserve judgment when P is between .10 and .05. Since
P = .10 or more (one-tailed) for a t of 1.3, only t's

equal to or greater than 1.3 are considered in the report-

ing of P levels.

18 G.V. Glass and J.C. Stanlcy, Statistical
Mcthods in LEducation and Psychology, Englcwood Cliffs,
N.J., Prentice-llall, 1970, p.521.
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The data relevant to testing of NulllHypothesis
1 with the achievement test criterion are presented
in Table XIX. For two comparisons, P is less than .05,
so that Null Hypothesis 1 is rejected. First, the
validity coefficient of .842 computed for a subgroup
on the Extraversion (E) variable represents a statisti-
cally significant improvement over and above the total
group r of .777 (P = .032). The subgroup for which
improved prediction of test performance is shown consists
of subjects classified by the research in the approximate
low third of the E distribution (see Table I).

.The Achievement via Conformance (Ac) variable
is also shown to contribute to improved prediction of
achievement test performance in the testing of Null
Hypothesis 1. The r of .836 computed for the subgroup
classified as being in the approximate high third of the
(Ac) distribution (see Table IV) is significantly greater
than the r of .777 computed for the overall sample (P =
.045).

Table XX reports the results of testing Null
Hypothesis 1 with the school grades criterion. It is
observed that none of the improvements in the subgroup
validity coefficients over the total group value is
statistically significant at the .05 level, although
there is a méaningful trend towards significance in use

of the sex variable as a moderator (P = .057). The
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Table XIX
Pcarson r's, Diffy, org, t's, tp's and Levels of Statistical
Significance for Comparison of Pearson r's Between Mental
Ability and Achievement Test Performance for Total
Group and Subgroupings llaving the Highest Validity
on Each of the Sex (S), Extraversion (E), Neuroticism (N)
and Threce Motivation Variables (Ai, Ac,
Groups N r Diffy org t ty P
Total Group: 246 777
Subgroups on:
S 128 .791 .014 .024 .583 - -
I §7 .842 .065 .034 1.911 .968 .032
N 83 .792 . 015 . 035§ .428 - -
Ai 79 .799 .022 .037 .594 - -
Ac 87 .836 .059 .034 1.735 . 955 .045
Ic 160 .765 -.012 .018 -.0666 - -
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Table XX

Pearson r's, Diff,., org, t's, tp's and Levels of Statistical
Significance for Comparison of Pearson r's Between Mental
Ability and School Grades for Total Group and
Subgroupings Illaving the Highest Validity on LEach of the
Sex (S), Extraversion (E), Neuroticism (N)
and Three Motivation Variables (Ai,Ac,Ic)

Groups N r Diff, org t tp P

Total Group: 246 .0636

Subgroups on:
S 128 .694 . 058 .036 1.611 .943 .057
88 .690 . 054 .051 1.058 - -

N 79 .671 .035 .055 .036 - -
Al 92 .063 .027 . 049 .551 - -
Ac 87 .678 . 042 .051 .823 - -

Ie 82 . 649 .015 .054 . 2490 - -

B
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grades of females tend to. be more predictable than those
of the sample taken as a whole.

To test Null Hypothesis 2, the same procedures
vere followed as for Null Hypothesis 1, except that the
total group validity coefficients were compared to va-
lidity coefficients computed in subgroups with similar
profiles on combinations of two of the sex, personality
and motivation variables. As shown in Table XXI, the
subgroup validity coefficients range from .781 to .863
for the achievement test criterion. None of these
values represents a statistically significant improve-
ment over and above the total group Pearson r, although
one comparison approaches significance. -That is, the
r of .863 computed for a subgroup of females on the
Achievement via Conformance (Ac) measure is shown to
be greater than the total group value of .777 at the
.062 level of confidence. However, it was found using .
the same method of subgroup-total group comparison
that there is no advantage (P > .10) to grouping on
the sex and Ac variables (.863) beyond that provided
on the basis of Ac alone (.836 - see Table XIX). Sub-

grouping by sex on the Achievement via Confnrmance (Ac)

[ o
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Table XXI

Pearson r's, Diffy, org, t's, tp's and Levels of Statistical
Significancc for Comparison of Pecarson 1's Between Mental
Ability and Achicvement Test Performance for Total Group
and Subgroupings liaving the Highest Validity on
Combinations of Two of the Sex (S), Extraversion (E),
Neuroticism (N) and Three Motivation Variables (Ai,Ac,Ic)

P P

Groups N T Diffy OTg t tp p

Total Group: 246 777

Subgroups on:

S,E 39 . 845 . 068 .059 1.152 - -
S,N 32 .814 .037 .066 . 560 - -
S,Al 33 .836 .059 . 065 .907 - -
S,Ac 44 .863 .086 .054 1.592 .938 .062
S,Ie 48 .792 .015 .051 .294 - -
N,E 117 .796 . 019 .026 .730 - -
N,AdL 69 .809 .032 .040 .800 - -
N,Ac 127 .806 .029 .024 1.208 - -

N,Ie 192 .781 .004 .013 . 307 - -
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measure, therefore, makes no additional contribution
to prediction of achievement test performance.
For school grades, the data reported in
Table XXII Qhow subgroup validity coefficients ranging
from .655 to .757. Although none of the subgroup
values was found to be significantly greater, at the
.05 level, than the total group validity coefficient,
there is a trend towards significance in use of the
combined sex and Extraversion (E) variables (P - .068).
However, comparison of the subgroup value of .757
with that of .694 computed on the basis of sex alone
(see Table XX) demonstrated that the joint usc of the
two variables produced no additional gain in prediction
of grades (P> .10). Null hypothesis 2 is not rejected.
Null Hypothesis 3 states that thcre is no
significant increase in the validity coefficients
computed for subgroups with similar profiles on any
three of the sex, extraversion, neuroticism or three
motivation variables beyond that computed for the total
group when predicting test scores or grades. As in the

testing of Null Hypotheses 1 and 2, differcnces between
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Table XXII

Pearson r's, Diff or t's, t
’ T So» H

and Three Motivation Variables (Ai,Ac,Ie)

107

and Levels of Statistical

Significance for Comparison of Pearson r's Between Mental
Ability and School Grades for Total Group and

Subgroupings Having the Highest Validity on Combinations

of Two of the Sex (S), Extraversion (E), Ncuroticism (N)

Groups N T Diffy OTg t tp P

Total Group: 246 .636

Subgroups on:
S,E 48 .757 .121 .078 .551 932 068
S,N 55 .712 .076 .071 .070 - -
S,A1 38 .714 .078 .090 . 860 - -
S,Ac a4 .750 .114 .082 . 390 911 089
S,Ie 34 L711 .075 .096 .781 - -
E,N 46 .708 .072 .080 .900 - -
E,AL 125 .689 .053 .037 432 .919 .081
E,Ac 113 .688 .052 . 041 .268 - -
E,Ie 204 .655 .019 .017 L117 - -
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subgroup and total group validity coefficients were
first computed. The differences were subsequently
divided by their standard errors to obtain the t

values.

Table XXIII presents the results of testing
Null Hypothesis 3 with the achievement test criterion.
One improvement is statistically significant at the
.05 level, so that Null Hypothesis 3 is rejected. The
validity coefficient for a subgrouping on the Neuro-
ticism (N), Achievement via Conformance (Ac) and In-
tellectual Efficiency (Ie) variables (.835) is sig-
nificantly greater than the validity coefficient com-
puted for the overall sample (.777; P = .047). In
addition, one other comparison approaches the proba-
bility level adopted for rejection of the null hypo-

thesis (P

.827 and .777 may constitute a real improvemznt in pre-

diction of test performance.

The data relevant to testing Null Hypothesis

3 with the school grades criterion are shown in Table

108

.064), suggesting that the difference between

XXIV. It is seen that none of the subgroup-total group com-

parisons reaches the .05 level of statistical significance,
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Table XXIII

Pecarson r's, Diffy, org, t's, tp's and Levels of Statistical
Significance for Comparison of Pcarson r's Between Mental
Ability and Achievement Test Performance for Total Group
and Subgroupings Having the Highest Validity on
Combinations of Threc of the Sex (S), Ixtraversion (L),
Neuroticism (N) and Three Motivation Variables (Ai,Ac,Ic)

Groups N T Diffyr grs t tp P

Total Group: 246 777

Subgroups on:
S,E,Ac 39 . 845 L0068 .059 1.152 - -

S,N,Ac 72 .790 .013 .039 .333 - -
S,Ai,Ac 71 .820 .043 .039 1.102 - -
S,Ac,Ie 71 .804 .027 .039 . 692 - -
E,N,Ac 95 .827 .050 032 1.562 .936 . 064
N,Ac,Iec 86 .835 .058 .034 1.705 .953 . 047

N,Al,Ac 82 .827 .050 .035 1.428 .918 .082
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Table XXIV

Pcarson r's, Diff,, org, t's, tp's and Levels of Statistical
Significance for Comparison of Pearson r's Between Mental
Ability and School Grades for Total Group and
Subgroupings llaving the Highest Validity on Combinations
of Three of the Sex (S), Lxtraversion (E), Ncuroticism
(N) and Three Motivation Variables (Ai,Ac,Ie)

Groups N T Diff, OTs t tp P

Total Group: 246 .636

Subgroups on:

S,E,N 33 .762  .126  .098  1.285 - -
S,E,Ai 54 .742  .106 .072 1.472  .923  .077
S,E,Ac 51 .715 .079 .075 1.053 - -
S,E,Te 42  .761  .125 .084 1.488  .924  .076
E,N,Ac 175  .659  .023  .024  .958 - -
E,N,Ai 130 .659  .023  .036  .638 - -

L,N,Ie 61 .710 .074 .00606 1.121 - -
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although two results show a trend towards improvement,
(P = .077; P = .076).

Null Hypothesis 4 required comparison of total
group Pearson r's to r's of subgroups with similar pro-
files on combinations of four of the sex, personality and
motivation variables. The same procedures were followed
as in the testing of Null Hypotheses 1 to 3, the results
of which are reported in Tables XXV and XXVI. It can
be readily observed that none of the obtained increases
in the subgroup r's 1is statistically significant at
the .05 level for the achievement test criterion (Table
XXV), and that t values are not equal to or greater than
1.3 in the context of school grades (Table XXVI). Null
Hypothesis 4, thecrefore, cannot be rejected.

Null Hypothesis 5 comparcs the total group
Pearson r's to Pearson r's of subgroups formed by combi-
nations of five of the hypothesized moderator variables.
The results of these analyses arec prescnted in Tables
XXVII and XXVIII. For the achievement test criterion
(Table XXVII), two subgroup validity coefficicnts arc
significantly greater, at the .05 level or better, than

the validity cocfficient computed for the overall sample

111

(P = .05; P = .048), so that Null Hypothesis 5 is rejected.
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Table XXV

Pearson r's, Diffy, org, t's, tp's and Levels of Statistical
Significance for Comparison of Pcarson r's Between Mental
Ability and Achicvement Test Performance for Total Group
and Subgroupings laving the Highest Validity on
Combinations of Four of the Sex (S), Extraversion (E),
Neuroticism (N) and Three Motivation Variables (Ai,Ac,le)

Groups N r Diffy Org t tp p

Total Group: 246 777

Subgroups on:

S,E;N,Ai 33 . 836 .059 .065 -907 - -
S,E,N,Ac 52 .819  .042  .049 . 857 - -
S,E,N,le 39 .845  .068  .059 1.152 - -
S,E,Ai,Ac 61  .845  .068  .044 1.545  .933  .067
S,E,Ac,Ic 60  .812  .035  .044 .795 - -
E,N,Ac,lec 79  .785  .008  .037 .216 - -

N,Ai,Ac,Ie 108 .812 . 035 .028 1.250 - -
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Pearson r's, Diffy, ors, t's, tp's and Levels of Statistical
for Comparison of Pearson r's Between Mental

Significance

Ability. and School Grades for Total Group and
Subgroupings Having the Highest Validity on Combinations
of Four of the Sex(S), Ixtraversion (E), Ncuroticisn

(N) and Three Motivation Variables (Ai,Ac,1e)

Groups N r Diffyr Org t tp p

Total Group: 246 .6306

Subgroups on:
S,E,N,Ai 44 .731 . 095 .082 1.158 - -
S;E,N,Ac 32 .723 .087 .099 .878 - -
S,E,N,Ie 32 .728 .092 .099 .929 - -
S,E,Ai,Ac 47 .618 .018 .079 -.227 - -
S,E,Ac,le 84 .641 . 005 .053 094 - -
E,N,Ai,Ac 85 . 645 . 009 .052 .173 - -
E,N,Ac,Ie 67 .690 .054 .062 .870 - -
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Table XXVII
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Pcarson r's, Diffy, org, t's, tp's and Levels of Statistical
Significance for Comparison of Pearson r's Between Mental
Ability and Achicvement Test Performance for Total Group
and Subgroupings Having thc Highest Validity on

Combinations of Five of the Sex (S), Extraversion (L),

Neuroticism (N) and Three Motivation Variables (Ai,Ac,le)

Groups N T Diffy OTrg t ty P

Total Group: 246 L777

Subgroups on:
S,E,Ai,Ac,Iec 39 .877 .100 . 059 1.694 .950 .050
S;E,N,Ai,Ac 44 .822 . 045 .054 .833 - -
E,N,Ai1,Ac,Ic 119 .821. .044 .026 1.692 .952 .048
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Table XXVIII

's and Levels of Statistical

Significance for Comparison of Pecarson r's Between Mental
Ability ‘and School Grades for Total firoup and
Subgroupings llaving the Highest Validity on Combinations
of Five of the Sex (S), Extraversion (E), Ncuroticism
(N) and Three Motivation Variables (Ai, Ac, Ie)

115

Groups N T Diff, ors t th P

Total Group: 246 . 636

Subgroups on:
S,E,N,Ai,Ac 44 .731 .095 .082 1.158 - -
S,E,Ai,Ac,Ie 35 .684 . 048 .004 .510 - -
E,N,Ai,Ac,Ie 119 .658 .022 .039 .564 - -
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One subgroup is defined by the scx, Extraversion (L) and
three motivation variables, the other by the personality
and motivation mecasures. The reader will note that the
difference between the r computed for the first grouping
of subjects and moderators (.877) and the total group
r (.777) numerically represents optimal improvement of
prediction of test performance. For the grades crite-
rion, the data in Table XXVIII indicate that none of
the subgroup validity coefficients excecds the total
group value at the .05 level of statistical significance.

Null Hypothesis 6 was tested in the same manner
as Null Hypotheses 1 to 5, except that thc total group
validity coefficients were compared to validity coeffi-
cients computed in subgroups with similar score profiles
on all six of the sex, personality and motivation
variables. As shown in Tables XXIX and XXX, neither
subgroup-total group comparison approaches the probability
level adopted for rejection of the null hypothesis.
Subgrouping on all six variables makes no contribution
to prediction of achicvement test perforhancc or school
grades. Null Hypothesis 6, thercfore, is accepted.

Null Hypothesis 7 states that there is no
significant improvement in prediction of achievement test

performance or school grades using any onc of the sex,




PRESENTATION OF RESULTS , 117

Table XXIX

Pcarson r's, Diffy, org, t's, tp's and Levels of Statistical
Significance for Compariscn of Pearson r's Between Mental
Ability and Achievement Test Perfermance for Total Group
and Subgrouping llaving the Highest Validity on
all Six of the Sex (S), ILxtraversion (E), Neuroticism (N)
and Three Motivation Variables (Ai,Ac,le)

Groups N T Diffy Org t ty P

Total Group: 246 777

Subgroup on:
S,C,N,Ai,Ac,Ic 52 .824 .047 .049 .959 - -
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Table XXX

Pearson r's, Diffy, org, t's, tp's and Levels of Statistical
Significance for Comparison of Pearson r's Between Mental
Ability and School Grades for Total Group and
Subgrouping Ilaving the llighest Validity on all Six of
the Sex (S), Extraversion (E), Neuroticism (N)
and Three Motivation Variables (Ai,Ac,le)

Groups N T Diff, OTg t tp P

Total Group: 246 . 636

Subgroup on:
S,E,N,Ai,Ac,lc 52 .729 . 093 .076 1.223 - -
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extraversion, neuroticism or threc motivation variables
as a moderator over and above its usc as a predictor in
a multiple regression equation. As a first step in the
testing of Null Hypothesis 7, multiple R's were computed
for the overall sample from combinations of the mental

ability measurc and each variable shown in the testing

of Null Hypothesis 1 to moderate prediction of test

scores or grades (P < .05) or to have potential utility

as a moderator (P < .10), (see Tables XIX and XX). The
| subgroup Pearson r's and corresponding multiple R's were

compared for significant improvements in the usual manner.

The differcnce between each pair of corrclation coeffi-
5 cients was divided by the standard error of the difference
between a subgroup validity coefficient and the validity
coefficient for the total group which contains the sub-
group.l9 For t's equal to or greater than 1.3, percen-
tile values (tp) and P levels are reported, using one-
tailed tests of significance.

The data presented in the top section of Table

XXXI are relevant to testing Null Hypothesis 7 with the

19 [lughes-Harvard, Op.Cit., p. 4.
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Table XXXI

Multiple R's, Pcarson r's, Diffy, org, t's, tp's and Levels
of Statistical Significance for Comparison of Variables
as Multiple Predictors and Modecrators in Testing
of Null Hypothesis 7

Variables Groups N R T Diff, org t tp P
E Total 246 .777
o Subgroup .842  .0065 .034 1.911 .968 .032
721
& Ac Total 246 .785
Subgroup 87 .836  .051 .033 1.545 .934 .066
S Total 246  .650

Subgroup 128 .094 .044 .035 1.257 -

Grades
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achievement test criterion. Extraversion (E) and
Achievement via Conformance (Ac) were comparcd as mode-
rators and multiple predictors, insofar as they were
found to independently moderate prediction of test
performance (sce Table XIX). It is seen, first, that
E functions more efficiently as a moderator than as a
predictor in a multiple regression equation, so that
Null Hypothesis 7 is rejected. That is, thc subgroup
r of .842 is significantly greater than thec total group
multiple R of .777 (P = .032). Predictive validity of
the mental ability test is imnproved for a subgroup
classified by this research as being in the approximate
low third of the E distribution.

Further support for the grcater usefulness of
E as a moderator is given by comparing the multiple R
(.777) to the Pearson r computed for the lowest validi-
ty subgroup on the Extraversion measure (.724) (N =
71, org = .039, t = 1.358). As P = .091 that the improve-
ment  is not due to chance, it may be concluded that
this research shows no advantage to using Extraversion

as a multiple predictor of achicvement test performance.

IFor the Achievement via Conformance (Ac) vari-

able, the subgroup r of .836 represents an improvement
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over and above the multiple R of ,785 at P = .066. Al-
though it appears that Ac has some utility as a modera-
tor in prediction of dchievement test performance, the
results of a subsequent test suggest that it is not

more effective in this role than as a multiple predictor.
Employing the usual method of subgroup-total group
comparison, the multiple R of .785 was found to be
greater, at the .057 level of statistical significance
than the Pearson r of .730 computed for the lowest vali-
dity subgroup on the Ac measure (N - 82, org = .034,

t = 1.617).

To cecvaluate the results of testing Null
Hypothesis 7 for the school grades criterion, the
Pearson r of .694 computed for the female subsample
was comparcd to the total group multiple R of .650
using sex as a multiple predictor. The rcsults of this
analysis arc reported in the bottom section of Table
XXXI. As the value of t is not equal to or greater than
1.3, it is concluded that there is no significant improve-
ment in prediction of grades when using sex as a
moderator variable. In fact, the results of comparing
the R of .650 to the Pearson r of .574 computed for the

subsample of males suggest that the sex variable is more
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useful as a predictor iﬁ a traditional multiple regres-
sion equation (N = 118, org = .038, t = 2.00, P =.024).
To test Null Hypothesis 8, multiple R's were
computed for the total group from combinations of the
mental ability mecasure and cach set of two variables
shown in thb testing of Null Hypothesis 2 to have
potential utility as joint moderator variables (P < .10 -
see Tables XXI and XXII). A summary of the data involved
in testing Null Hypothesis 8 is presented in Table
XXXII. For the achievement test criterion, the onc
relevant comparison (i.e. sex and Ac as multiple mode-
rators and predictors) does not attain statistical sig-
nificance. at P < .05 (one-tailed), although there is
a trend towards significance (P = .082). None of the
three comparisons reported in the bottom section of
Table XXXII for the school grades criterion obtains a
t value equal to or greater than 1.3, indicating that
there is no advantage to using the moderator technique
in this context. Null Hypothesis 8 is not rejected.
Null Hypothesis 9 was tested in the same
manner as Null Hypotheses 7 and 8, except that multiple
R's were computed from combinations of the mental abili-

ty measure and each set of three variables shown in the
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Table XXXII

Multiple R's, Pcarson r's, Diffy, ors, t's, tp's and Levels
of Statistical Significance for Comparison of Variables
as Multiple Predictors and Modcrators in Testing
of Null Hypothesis 8

Variables Groups N R T Diffr org t tp P

- .

2 S, Ac Total 246 ,788

e Subgroup 44 .865 .075 .052 1.442 .918 .082
Total 246 .665

S,E Subgroup 48 757,092 .073 1.260 - -

Total 246 .659

G S,Ac Subgroup 44 .750 .091 .078 1.166 - -

= Total 246  .660

< E,AL Subgroup 125 689 .029 .035  .828 - -
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testing of Null Hypothesis 3 to moderatc prediction of
achievement (P < .05) or to be potentially useful as
joint moderators (P < .10 - see Tables XXIII and XXIV).
The subgroup Pearson r's (variables as moderators) and
corresponding multiple R's (variables as predictors)
were compared for significant improvements in the usual
manner, as shown in Table XXXIII. Tor one-tailed tests
at P < .05, the increases obtained by grouping on three
variables are statistically non-significant, so that
Null Hypothesis 9 is not rejected.

For testing of Null Hypothesis 10, a multiple
R was computed from the combination of mental ability
and the subset of four variables shown in testing of
Null Hypothesis 4 to have potential utility as joint
moderators in prediction of achievement test performance
(P = .067 - sce Table XXV). As grouping on four vari-
ables failed to produce moderator effects in the school
grades context (see Table XXVI), the largest subgroup
Pearson r (.731) was accepted for comparison with the
appropriate multiple R.

The data involved in testing Null Hypothesis
10 are presented in Table XXXIV. As the t valuecs compu-

ted for subgroup-total group comparisons using both
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Table XXXIII

Multiple R's, Pcarson r's, Diff,, ors, t's tp's and Levels
of Statistical Significance for Comparison of Variables
as Multiple Precdictors and Moderators in Testing
of Null Hypothesis 9

Variables Group N R T Diff, org t tp P
Total 246 .786
E,N,Ac
; Subgroup 95 .827 .041 .030 1.366 .910 .089
E Total 246 .801
= NoAc,Te  giberoup 86 .835 .034 .031 1.096 - -
Total 246 .802
NoALLAC guporoup 82 .827 .025 .032 .781 - -
Total 246  .671
n DB guparoup 54 742 .071 .066 1.075 - -
@]
~
Zs,p,1e  Total 246 .683

Subgroup 42 .761 .078 .076 1.026 - -
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Multiple R's, Pearson r's, Diffy, org, t's, ty's and Levels

of Statistical Significance for Comparison of Variables

as Multiple Predictors and Moderators in Testing
of Null Hypothesis 10

Variables Groups N R T Diffr org t th
Fu)
0 S,E,Ai,Ac Total 246 .804
[ Subgroup 61 .845 .041 .039 1.051 -
o Total 246 .671
©S,E,N,Ai  '0%8 :
o Subgroup 44 .731  .060 .076 .789 -
O
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attainment criteria are not equal to or greater than
1.3, Null Hypothesis 10 must be accepted. Subgrouping
on four variables does not result in predictive gain
beyond that provided by use of the variables as multi-
ple predictors of achievement test scores or school
grades.

The same procedures were followed for testing
of Null Hypothesis 11. TFirst, multiple R's computed
from combinations of the mental ability measure and
each set of five variables shown in the testing of
Null Hypothesis 5 to influence prediction of achievement
test performance (see Table XXVII) were compared to the
relevant subgroup validity coefficients. Second, the
largest subgroup r obtained for the school grades cri-
terion (see Table XXVIII) was comparcd to the correspon-
ding multiple R. As shown in Table XXXV, none of the
comparisons recaches significance at the .05 level, so that
Null Hypothesis 11 is not rejectcd. Although the Pear-
son r of .877 represents the optimal subgroup validity
cocfficient obtained by this research for the achievement
test criterion, the improvement of this valuc over the
multiplec R of .809 suggests that there was no advantage

to be gained by using the moderator modecl.
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Table XXXV
Multiple R's, Pearson r's, Diffy, org, t's, tn's and Levels
of Statistical Significance for Comparison of Variables
as Multiple Predictors and Moderators in Testing
of Null Hypothesis 11
Variables Groups N R T Diffy org t tp P
Total 246  .809
S,E,Ai,Ac,Ie
- Subgroup 39 .877 .068 .051 .353 .904 .096
[72]
e Total 246 .807
E,N,Ai,Ac,le
Subgroup 119 .821 .014 .023 .608 - -
@ Total 246 .684
< S,E,N,Ai,Ac
o Subgroup 44 .731 .047 .073 .643 - -
&
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As a first step in the testing of Null Hypothe-
sis 12, multiple R's including all predictor variables
in the regression equations were computed for both
achievement criteria. These values were compared to
validity coefficients obtained by subgrouping on all
six of the hypothesized moderator variables in testing
of Null Hypothesis 6 (see Tables XXIX and XXX). The
data reported in Table XXXVI offer no assurance, for
either achievement criterion, that the sex, peréonality
and motivation variables might be more useful as joint
moderators than as predictors in a traditional multiple
regression model. As the t values are not equal to or
greater than 1.3, Null Hypothesis 12 is accepted.

The results of testing Null Hypotheses 1 to 6
are provisionally summarized in Table XXXVII. It is seen
that the Ektraversion (E) and Achievement via Conformance
(Ac) measures enhanced prediction of test scores, while
sex (S) was the only variable shown to influence the re-
lationship between mental ability and grades. Differences
using the two achievement criteria were also evident in the
character and number of moderator groupings for which sub-
group validity coefficients were optimal in the testing

of Null Hypotheses 2 to 5.
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Table XXXVI

Multiple R's, Pearson r's, Diff,, ors, t's, tp's and Levels
of Statistical Significance for Comparison of Variables
as Multiple Precdictors and Moderators in Testing

of Null Hypothesis 12

Variables Groups N R r Diffy org t tn
&
2 Total 246 .809
= S,E,N,Ai,Ac,le¢
Subgroup 52 .824 .015 .042 . 357 - -
i Total 246 .686
o S,E,N,Ai,Ac,Ie
= Subgroup 50 .729 .043 .067 . 641 - -
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Table XXXVII

Pearson r's, t's and Levels of Statistical Significance Reported for Comparison
of Pearson r's Between Mental Ability and Two Achievement Criteria for
Total Group (r¢) and Subgroupings (rg) on Sex, Personality and
Motivation Variables in Testing Null Hypotheses 1 to 6

Achievement Test School Grades
n N.H. Variables* rg Y t P Variables b Yy t P
=
.|
w
M 1 E .842 .771 1.911 .032 S .694 .636 l.611 .057
. Ac .836 .7717 1.735 .045
© 2 S,Ac .863 .777 1.592 .062 S,E .757 .636 1.551 .068
W S,Ac .750 .636 1.390 .089
— E,Ai .689 .636 1.432 .081
=
m 3 E,N,Ac $.827 .777 1.562 .064 S,E,Ai .742 .636 1.472 .077
m ‘ N,Ac,Ie .835 .771 1.705 .047 S,E,TIe .761 .636 1.488 .076
% 4 S,E,Ai,Ac .845 .777 1.545 .067 S,E,N,Ai .731 .636 1.158 -
a4
(Y 5 S,E,Ai,Ac,Ie .877 .777 1.694 .050 S,E,N,Ai,Ac .731  .636 1.158 -
E,N,Ai,Ac,Ie .821 .777 1.692 .048
6 S,E,N,Ai,Ac,Ie .824 .777 .959 - S,E,N,Ai,Ac,Ie .729 .636 1.223 -
* E - Extraversion Ai - Achievement via Independence
N - Neuroticism Ac - Achievement via Conformance
S - Sex Ie - Intellectual Efficiency
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Joint moderators were not shown by this study
to be particularly effective. Although subgrouping on
combinations of three and five variables led to improve-
ments over and above the total group Pearson r when
using the test criterion, these subgroup values were not
i significantly greater than those computed on the basis
of Extraversion (E) and Achievement via Conformance (Ac)
alone.

Table XXXVIII summarizes the results of testing
Null Hypotheses 7 to 12. None of the sex, personality
and motivation variables functioned more efficiently as
independent or joint moderators than as multiple pre-

dictors when using school grades as a criterion of

success. However, a statistically significant improve-

ment in prediction of achievement test performance was
demonstrated using Extraversion (E) as a moderator over
its use as a multiple predictor (P < .05). While a few

moderator effects were shown for the test criterion in

testing Null Hypotheses 3 and 5 (see Table XXXVII), com-

parison of the same variables as moderators and multiple

predictors provided no evidence for the superiority of

the moderated regression model.
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5. Subsequent Analysis

It was reported that Extraversion (E), when
used as a moderator, increases the predictability of
achievement test performance but not that of school
grades. This is the major finding of the research. It
was decided at this point in presentation of the results
to explore the apparent behaviourial inconsistency of
subjects classified as introverted by the research, i.e.,
those individuals with scores in the low one-third of the
E distribution. A choice was made to examine the pheno-
menon in terms of over- and underachievement because
these concepts continue to receive attention in the re-

20 and are of particular interest to

search literature
this investigator. Overachievement is defined here in
terms of achievement test scores or grades which exceed
those predicted on the basis of mental ability scores;
conversely, underachievement is defined in terms of
lower-than-expected test scores or grades.

Introverted subjects (N = 87) were classified

as overachievers if their grades or test scores placed

20 Merville C. Shaw, "Underachievement: Useful
Construct or Misleading Illusion'", in Psychology in the
Schools, Vol. 5, 1968, p. 41-46.
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above plus one-half standard error of estimate of the
regression equation for the overall sample. Under-
achievers were those subjects whose grades or achieve-
ment test scores placed below minus one-half error of
estimate. As a number of the same individuals were
shown to over- or underachieve on both test scores and
grades, the procedure for testing the difference between

21 was adopted.

correlated proportions
The proportion of introverted subjects charac-

terized by overachievement on grades (.30, N = 26) was

found to be significantly different (Z = 3.54, P < ,01)

from the proportion which overachieved on the standardized

6). There was no significant

achievement tests (.07, N
difference (Z = .63, P > .05) in the proportions of intro-
verted subjects who underachieved on grades (.15, N =13)
and the tests (.11, N = 10).

A psychological interpretation of the above
findings and their implications for theory and research
will be offered in the first two sections of the following
chapter. The chapter will conclude with recommendations
for further investigation of the relationship bgtween

personality, situational variables and academic achieve-

ment.

21 Guilford, Op. Cit., p. 164-1065.
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CHAPTER IV
DISCUSSION OF RESULTS

This chapter presents a discussion of the
results of the data analyses. First, the major finding
is discussed and interpreted from the vantage point of
traditional trait theory and in terms of the more re-
cent view that personality and situational factors both
contribute to behaviour. Second, the implications of
the overall findings for psychological theory and re-
search are presented. The chapter concludes with

suggestions and recommendations for further research,
1. Interpretation of the Major Finding

The major finding that emerged from the analyses
of the data was that the extraversion variable, when
used as a moderator, enhances the predictability of
standardized achievement test scores but not that of
grades. As noted in the preceding chapter, the test
scores of subjects classified in the low one-third of
the extraversion distribution are optimally predictable.
The question remains as to why introverted individuals
should appear to behave inconsistently across the two
achievement conditions. That this behaviourial incon-

sistency seems to manifest itself in a greater degree




BV ECINEIN

R O RS REAN 23 M 2L s

|
|

DISCUSSION OF RESULTS : 138

of overachievement in the school than in the research
setting presents an interesting problem.

Mischell notes that this type of "behaviourial
specificity" is frequently attributed to methodological
and measurement problems by traditional trait theorists.
That is, it is assumed that were it not for the inad-
equacies of currently employed tests and methods, be-
haviour would be consistent across situations and ought
to be explained in terms of personal traits. For example,
Cattell2 proposes that personality and motivation
variables, if measured by tests with demonstrable vali-
dity, may be found to account for up to seventy-five
percent of the variance of scholastic achievement.

Thus, the psychologist committed to trait theory
might argue that the behaviourial inconsistency of intro-
verted subjects in this research is due to defects such
as the presumably low reliability of the school grades
criterion measure. It is common knowledge that errors

of measurement tend to reduce the correlations between

1 Walter Mischel, Introduction to Personality,
Second Edition, New York, Holt Rinehart, 1976, p. 493.

2 R.B. Cattell, A.P. Sealy and A.B. Sweney,
"What Can Personality and Motivation Source Traits Add
to the Prediction of School Achievement?" in British
Journal of Educational Psychology, Vol. 36, 1966, p. 294.
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traits. While methodolbgical problems clearly cannot
be ignored, this view overlooks the fact that the situa-
tion in which performance is assessed is an important
determinant of behaviour. Gray3 concludes from studies
of the effects of barbiturates on behaviour that the
relationship between extraversion-introversion and per-
formance in learning situations is dependent on the type
of reinforcement used in the situation. Introverts
appear to be more sensitive than extraverts to punish-
ment, threats of punishment, and nonreward, which in
turn seems to be related to the greater arousability
of the introvert.?* It follows that introverted indivi-
duals might tend to avoid punishment and strive for
reward in situations where such consequences are immi-
nent.

As Mischel® points out, the majority of be-
haviours are not uniformly reinforced across different

situations. It is the present author's opinion that

3 J.A. Gray, "The Psychophysiological Nature
of Introversion-Extraversion: A Modification of Eysenck's
Theory,” in V.D. Nebylitsyn and J.A. Gray (Ed.), Biologi-
cal Bases of Individual Behaviour, New York, Academic
Press, 1970, p. 182-205.

4 Idem, ibid, p. 194.

5 Mischel, Op. Cit., p. 85.
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there is more threat or perceived threat of punishment

in the real-life classroom situation than in the arti-
ficial and relatively neutral research setting. There-
fore,-introverted individuals may show greater strivings
in class to minimize the probability of punishment and
maximize the probability of reward. These strivings
might result in a greater degree of overachievement;

that is, in grades which are higher than predicted on

the basis of mental ability scores. It was noted in

the chapter on Presentation of Results that the intro-
verts in the sample do tend more towards overachievement
in the classroom than in the standardized achievement
test situation, and that no difference was apparent in
the proportions of introverted subjects who underachieved
on grades and the tests. This behaviourial inconsistency
is understandable in terms of Gray's6 view that the be-
haviour of introverts is dependent on reinforcement con-
tingencies, and if it can be further assumed that the
nature of reinforcement differs across the two achievement
conditions. It is acknowledged, however, that these con-
clusions are tentative, insofar as no direct evidence of

situaticnal differences was provided by the study.

6 Gray, Op. Cit., p. 194.
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2. Implications of the Findings for Theory and Research

As noted in the preceding section of this chap-
ter, personality theorists tend to assume that there are
Cross-situational consistencies to behaviour which are
explainable in terms of intrapsychic variables. Simi-
larly, individual differences in behaviour are said to
reflect personality differences. The role of situational
influences on behaviour is correspondingly ignored or
minimized.

The results of this research appear to support
an alternate hypothesis, namely, that behaviour also can
be accounted for in terms of the situation in which it
occurs’. The achievement behaviour of introverted sub-
jects does seem to be influenced by the conditions in
which this behaviour is assessed. However, it is not
the present author's intention to overemphasize the im-
portance of situational factors at the expense of per-
sonality. While persons do not live in a social vacuum,
it is unlikely that social or environmental influences
are independent of the qualities of the person. The
introvert's susceptibility to punishment is part of his

nature. Conditions involving punishment and nonreward

7 Mischel, Op. Cit., p. 492-514.
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would affect his behaviour because he is more sensitive
to these conditions in the first place.

Behaviour might be most profitably conceived
of in terms of complex interactions between person and
situation variables. This model of man is becoming in-
creasingly popular among psychologists8’9’10 In a re-
view of the results of eleven studies which evaluate
the extent of person and situation influences on be-

11 found the interaction of persons and

haviour, Bowers
settings to account for a larger percentage of the
variance than either main effect in the majority of
comparisons. It is theoretically possible, as Gray12
suggests, that differences along the extraversion varia-
ble used in the present study would interact with the

type of reinforcement used in a particular learning

situation.

8 Norman S. Endler, "The Person Versus the
Situation - A Pseudo Issue? A Response to Alker", in
Journal of Personality, Vol. 44, 1973, p. 287-303.

9 Mischel, Op. Cit., p.492-514,

10 Lee J. Cronbach, "Beyond the Two Disciplines
of Scientific Psychology", in American Psychologist, Vol.
38, Feb. 1975, p. 116-127.
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11 Kenneth S. Bowers, "Situationalism in Psycho-

logy; An Analysis and a Critique", in Psychological Re-
view, Vol. 80, 1973, p. 307-336.

12 Gray, Op. Cit., p. 194.
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The overall résults of this research suggest
that the stepwise moderated regression system is not
more useful for prediction purposes than the traditional
multiple regression model. There are, of course, a num-
ber of methodological problems inherent in this and much
of the research attempting to identify moderators with
subgrouping techniques. These have been discussed by
Zedeckls, and include problems of subgroup sample size
and intercorrelations of variables which may contribute
to their ineffectiveness as joint moderators. These
difficulties notwithstanding, it is also possible that
correlational research designs per se have outlived

their usefulness. Endler14

points out that correlational
designs have not produced conclusive evidence that per-
sonality is an important source of behaviourial variance,
nor can they yield direct evidence of the impact of situa-
tional variables on behaviour.

There is controversy surrounding the relative

merits of correlational and manipulative research stra-

tegieslahich will not be dealt with here. It is this

13 Sheldon Zedeck, '"Problems With the Use of
Moderator Variables'", in Psychological Bulletin, Vol.
76, 1971, p. 295-310.

14 Endler, Op. Cit., p. 287-303.
15 Cronbach, Op. Cit., p. 116-127.
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author's opinion that an experimental approach which
permits the investigator to vary conditions might be
productive, while the choice of statistic with which
data are analyzed ought to depend on the problem under
study. The following section of this chapter includes
recommendations for the type of research which might
contribute to the ongoing investigation of the nature
of relationships between personality, situational fac-

tors and scholastic achievement behaviour.
3. Recommendations for Further Research

Efforts to extend this investigation might
involve direct examination of the effects of perso-
nality and situational factors on grade nine attain-
ment, using teacher differences, classroom differences
or stimulus conditions which are varied by the researcher
as situational variables. As differences on the extra-
version-introversion dimension are expected to interact
with reinforcement contingenciesl6, perhaps it would be
useful to examine the relationship of success on a lear-
ning task to this personality variable under varying

conditions of threat.

16 Gray, Op. Cit., p. 194,
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Additional extensions to this research could
involve use of other personal trait measures, situa-
tional factors, criteria and samples. Insofar as the
response mode used as assess behaviour also is postu-
lated as a source of behaviourial Variance17, person-
situation interactions might also be examined in relation
to, for example, subject response to oral and written
achievement tasks.

Cronbach18

proposes that evidence of inter-
actions between personal and situational dimensions
may be obtained by comparing the regressions of a
measure of outcome onto a measure hypothesized to
affect responses to particular treatments. Aptitude

x Treatment interaction (ATI) is evident if the re-
gression lines in two treatments differ in slope. Apti-
tude is conceptualized as any personal characteristic
which influences a person's response to a treatment
condition. An ATI study might prove fruitful, using
degree of threat as a treatment, an achievement task
as a measure of outcome, and extraversion-introversion

as the dimension hypothesized to affect responses to

the treatment.

17 Endler, Op. Cit., p. 288,
18 Cronbach, Op. Cit., p. 116-127.
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APPENDIX 1
Copy of Questionnaire Used in this Rescarch to
Lstimate Biographical Churacteristics
of the Sample
ﬁ Name:
1. What school program arc you in?
(Academic, Vocational, Commercial)
2. Do you speak Inglish at home?
If not, what language do you spcak?
3. lHave you received all your schooling in Québec?
4. What is your father's occupation?
5. low many children arc there in your family?
Are you the youngest? FEldest? In the middle?
5
;

i~
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Raw Scere NData for Variables Used in this Rescarch

RIE TG EpT op I -
SUBJELT LgéigN i J“IIN AT Uié o gég GRADES
101 55 14 6 12 25 31 2 51 101
102 76 19 5 16 28 36 2 77 170
103 54 22 15 10 10 27 132 110
104 66 17 17 16 21 20 2 57 129
105 64 25 3 21 28 36 2 61 147
106 67 9 15 17 28 27 1 63 146
107 63 19 4 20 30 40 1 54 153
108 52 17 10 15 23 1 46 116
109 56 21 14 12 19 19 L4 112
110 7 228 17 21 29 1 73 139
111 32 16 7 12 18 21 2 54 g6
112 47 24 11 13 22 28 1 31 101
113 7 1s 6 21 25 38 2 86 180
114 75 18 9 18 25 34 2 72 153
115 60 16 20 11 21 22 2 56 134
116 31 11 6 14 28 29 2 33 120
117 60 19 13 13 30 32 1 37 117
118 49 21 19 12 21 24 1 34 127
119 56 23 19 17 19 28 2 61 128
120 72 200 24 9 12 22 256 144
121 25 10 6 21 16 27 1 sl 87
122 72 18 11 13 2233 1 59 125
123 73 21 6 22 32 40 1 89 163
124 68 21 5 13 25 37 1 78 165
125 75 21 13 16 26 33 1 83 170
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Raw Scorc Data for Variables Used in this Rescarch (cont'd)

SUBJECT OTI&- JEPI CP1I SEX SAT-

LENNON T N AT Ac Te nsg ~ ORADES
126 68 21 16§ 16 23 > 70 140
127 63 13 9 12 21 32 1 52 128
128 18 16 15 11 20 26 1 34 129
129 39 1s 8 12 2 25 2 40 85
130 41 200 10 13 26 33 2 40 85
151 72 16 20 24 25 29 2 86 168
132 70 19 14 15 24 34 2 69 150
133 31 12 19 14 11 28 1 33 97
134 25 200 9 13 22 24 1 38 103
135 71 14 10 16 21 34 1 63 145
136 45 200 17 13 22 26 2 50 110
137 39 13 9 15 24 20 2 31 121
138 75 11 18 16 25 30 27 128
139 28 22 6 14 19 33 1 35 90
140 69 19 16 10 18 26 2 61 158
141 62 21 8 12 26 31 2 53 145
142 75 20 11 13 18 34 1 86 150
143 51 14 23 9 16 16 2 42 94
144 71 22 12 14 52 34 2 68 163
145 32 25 3 19 24 23 1 29 140
146 53 22 13 10 22 28 1 37 110
147 53 12 235 10 15 19 2 64 128
148 58 18 14 11 18 21 1 53 128
149 52 11 16 16 15 26 1 40 79
150 52 23 13 15 24 38 2 79 72
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Raw Score Data for Variables Used in This Rescarch (cont'd)

SUBJECT

OT15-

JEPI

chI

SEX

SAT-

LENNON T N RS RcTo lisp  ORADPES
151 56 19 13 15 18 28 2 64 132
152 71 17 20 13 18 33 2 50 136
153 61 19 16 12 15 20 136 132
154 46 17 11 9 20 27 1 31 105
155 57 12 16 12 14 18 1 54 128
156 76 17 16 21 22 40 2 93 174
157 65 24 8 15 24 30 1 57 112
158 54 15 9 16 2 50 153 125
159 75 17 21 13 14 23 2 66 155
160 56 18 23 11 s 12 246 116
161 64 24 14 12 25 37 160 126
162 66 712 13 17 31 2 63 153
163 61 21 16 8 19 22 136 82
164 76 20 6 21 27 36 174 137
165 76 23 9 16 25 37 1 85 174
166 67 20 12 19 24 37 1 85 146
167 39 14 5 14 24 33 1 sl 111
168 70 21 6 20 28 37 2 72 166
169 65 18 12 13 18 26 2 60 150
170 73 14 9 14 17 23 1 88 151
171 59 21 15 17 19 20 2 52 133
172 50 20 17 13 19 27 134 105
173 46 18 17 12 16 24 2 34 95
174 50 16 8 12 20 20 1 s2 111
175 38 15 10 17 24 29 1 42
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Raw Score Data for Variables Used in this Rescarch (cont'd)

2 CT TIS - D MA ) SAT-
176 72 200 12 21 26 40 2 80 168
177 57 19 11 15 20 24 1 48 125
178 45 17 2 25 2 31 2 56 87
179 77 19 7 16 26 34 1 84 160
180 71 13 8 18 27 37 2 82 181
181 41 23 6 16 26 36 1 39 123
182 40 17 24 6 15 18 2 54 118
183 69 15 13 16 26 34 1 60 125
184 41 21 11 16 21 31 2 4?2 150
185 74 21 11 16 30 a1 2 82 153
186 54 S 24 18 12 20 2 g2 149
187 74 17 19 18 18 27 2 52 105
188 75 19 20 18 17 32 2 91 167
189 61 16 18 12 19 22 2 52 150
190 53 13 20 18 15 25 1 51 126
191 48 19 21 13 17 22 2 47 110
192 46 13 2 25 26 33 2 16 100
193 54 16 14 13 20 24 2 43 121
194 59 23 11 15 25 31 1 59 116
195 62 24 10 12 22 26 1 59 104
196 56 23 14 12 22 25 1 50 124
197 71 22 14 27 25 35 1 85 144
198 49 22 17 13 12 25 2 48 121
199 62 19 g8 10 22 31 1 60 100
200 69 18 12 21 28 38 2 79 123
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Raw Score Data for Variables Uscd in this Rescarch (cont'd)
SUBJECT QTIS- ‘ JEPI . CPI SEX SAT— GRADES
LENNON L N Al Ac Ie HsB3
201 71 23 20 12 20 22 2 51 128
202 39 20 4 16 22 27 1 59 04
203 67 12 16 16 2 290 1 53 110
204 29 15 20 13 18 25 2 35 75
205 67 19 15 14 23 33 2 63 133
206 46 21 11 12 20 31 2 34 108
207 29 15 15 7 16 23 1 17 96
208 64 2 13 12 25 29 1 70 115
209 7 20 7 16 26 29 2 41 124
210 23 10 20 16 52 2 67 106
211 3 18 12 16 25 206 1 31 97
212 71 17 7 21 19 34 2 83 155
213 27 21 19 11 17 23 2 39 75
214 60 10 10 23 20 31 1 55 143
215 74 16 15 17 24 31 2 73 170
216 61 20 9 13 32 29 1 46 138
217 61 14 11 16 18 51 1 54 120
218 64 18 11 18 26 32 2 72 164
219 52 17 24 11 10 20 2 02 119
220 57 10 15 11 25 25 1 60 120
221 72 20 8 16 25 33 2 76 157
222 35 2 12 15 23 21 2 50 102
223 16 15 17 19 17 24 1 27 120
224 43 20 4 16 26 20 2 48 122
225 32 19 6 10 22 26 1 31 §3
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Raw Score Lata for Variables Used in this Rescarch (cont'd)

o . o N ev
SUBJECE LégégN E JLIIN Ry Lﬂé v hsp  GRADES
226 39 19 9 17 206 27 2 38 82
227 66 19 12 18 16 28 1 74 125
228 58 1s 20 o 16 27 1 a1 103
229 55 15 2 19 33 34 1 60 142
230 54 22 19 14 25 28 > a3 132
231 71 19 13 20 21 25 1 56 105
232 61 19 13 18 24 32 2 56 125
233 54 19 20 10 21 31 239 84
254 68 22 19 12 17 24 1 55 133
255 59 19 16 14 24 29 1 33 122
236 66 25 19 12 21 2 2 7y 148
237 34 17 22 12 6 19 2 a1 101
238 65 19 20 7 18 19 1 62 134
259 61 21 15 16 25 31 2 57 135
240 66 23 10 13 22 23 2 56 110
241 64 16 13 15 17 27 1 a2 100
242 73 14 12 19 22 35 1 59 149
243 50 16 14 17 26 23 2 14 116
244 69 21 4 17 22 33 1 62 158
245 76 20 12 17 21 27 176 151
246 a3 19 15 15 24 30 2 42 111
247 57 22 12 13 15 23 1 27 91
248 32 15 20 12 17 26 133 83
249 71 15 6 17 22 28 1 &9 168
250 24 12 12 20 22 28 1 31 90
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Raw Score Data for Variables Used in this Rescarch (cont'd)

SUBJECT OTis- JEPT Cphl SEX SAT-

LENNON T N A1 KC o HSB GRADES
251 76 20 23 11 17 20 2 68 144
252 54 23 13 14 20 28 1 58 127
253 61 14 16 25 21 31 2 50 122
254 23 17 12 14 12 23 1 28 129
255 65 21 12 8 21 23 1 7 135
256 61 15 24 14 14 22 2 44 152
257 48 16 13 12 18 238 2 37 123
258 63 7 18 17 26 32 2 58 142
259 40 22 10 14 20 26 2 35 134
260 54 13 14 16 21 30 2 51 132
261 69 24 7 13 21 33 1 42 103
262 61 14 16 9 27 29 2 60 165
263 75 19 6 21 25 37 1 75 154
264 79 17 22 14 21 25 2 $6 170
265 71 10 11 17 20 29 2 75 136
266 62 10 16 24 21 38 2 69 150
267 52 2 9 17 20 35 1 71 125
268 46 15 16 8 17 25 2 45 117
269 53 200 19 12 20 32 2 46 139
270 59 22 14 14 20 26 1 58 96
271 79 11 16 24 18 33 2 84 159
272 76 200 19 12 21 37 1 81 144
273 23 14 12 15 19 26 2 28 110
274 43 14 19 11 7 16 2 33 136
275 47 16 16 19 25 22 1 45 98
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Raw Score¢ Data for Variables Used in this Rescarch {(cont'd)

SUBJECT 0TIS- JEPI CP1 SEX SAT-

LENNON T N i A Te nsp ~ GRADES
276 22 18 16 12 26 20 1 28 121
277 51 15 25 13 19 21 2 1 140
278 65 16 11 15 21 35 1 53 129
279 51 22 16 9 235 22 2 102
280 63 16 19 13 25 20 2 54 105
281 46 21 13 200 29 2 54 122
282 45 15 12 16 14 29 1 31 79
283 47 17 18 15 21 1 44 117
234 61 14 18 11 21 26 27 167
285 55 20 17 11 20 32 2 51 155
286 73 10 17 21 26 34 2 72 170
287 65 18 6 12 17 20 1 48 §2
288 61 16 11 9 20 25 1 65 158
289 24 12 2 9 25 25 1 45 131
290 38 22 12 11 18 21 137 853
291 66 22 21 15 19 31 1 61 152
202 75 16 16 13 20 34 2 81 150
293 75 1719 19 21 30 280 156
204 65 200 6 16 32 36 262 154
295 2 o 2 16 17 23 1 31 124
296 57 23 2 18 28 35 1 70 120
297 62 21 6 9 18 25 1 46 85
298 31 22 15 10 18 24 2 35 89
299 62 19 6 16 25 29 1 85 150
300 65 21 19 10 15 29 2 50 153
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Raw Score Data for Variables Used in this Research (cont'd)

2 N ‘TG o P 3 AL =
301 48 17 19 17 16 21 1 34 90
302 62 15 9 20 25 31 1 69 134
303 54 16 10 18 22 32 2 40 131
304 56 20 12 17 18 30 2 81 132
305 57 21 17 14 18 33 1 47 127
306 69 21 16 12 22 31 1 71 143
307 62 11 11 18 25 30 2 68 138
308 47 18 4 12 23 24 1 26 92
309 36 12 23 9 17 14 2 40 119
310 22 13 17 9 18 21 2 26 110
311 48 19 16 11 14 24 2 31 115
312 51 19 3 19 32 40 2 38 85
313 62 21 14 21 29 37 2 79 160
314 57 12 23 14 9 23 2 57 135
315 687 23 4 13 29 42 2 56 146
316 65 23 17 16 22 33 2 72 155
317 69 17 4 24 28 43 2 77 170
318 27 17 3 11 17 24 1 38 100
318 73 17 19 22 23 33 2 85 140
320 56 11 18 19 20 27 2 51 153
321 68 9 11 19 22 29 2 60 181
322 52 21 16 14 260 33 1 61 121
323 57 20 5 15 18 29 1 47 111
324 71 20 12 18 23 38 2 60 140
325 54 15 18 14 29 27 1 56 120
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Raw Score Data for Variables Used in this Rescarch (cont'd)

cCT 01T1S - i p P TY SAT -
SUBJEET L§§§8N E JEIIN R¥) LLE T o ﬁég GRADES
326 77 10 3 25 29 38 1 91 1753
327 66 14 21 13 20 29 2 44 145
328 59 23 10 19 24 34 1 60 114
329 71 22 7 16 26 39 1 62 131
330 45 19 15 16 2 28 1 60 95
331 57 4 15 1 23 22 2 4 115
332 2 10 19 10 16 26 2 67 110
333 73 153 6 24 26 33 2 73 122
534 42 235 13 12 21 30 2 2 93
335 77 5 16 16 24 28 1 87 165
336 54 18 20 10 2 21 1 30 83
337 15 20 9 13 20 25 1 40 102
338 52 23 6 17 26 28 1 32 128
339 68 24 8 17 24 36 2 78 126
340 72 14 10 17 23 29 2 54 159
341 63 18 4 18 27 32 2 49 92
342 34 14 4 18 25 31 1 24 108
345 20 15 15" 13 27 26 2 2 90
344 72 13 9 15 21 29 1 77 145
345 76 22 11 21 26 40 2 79 176
346 69 21 1 21 32 50 1 56 130

N = 246




