ED 095 aus8

AUTHOR
TITLT

INSTITUTION
SPONS AGENCY
BGREAU NO
PUB DATE
GRANT

NOTE

EDRS PRICE
DESCRIPTORS

ABSTRACT

DOCUMENT RESUMNE
95 CGc 009 08¢

Cattell, raymond B.; And Others

Effects of Personality, Motivation, and Reward on
Learning.

Institute for Research on Morality and Adjustment,
Champaign, Ill.

Office of Education (DHEW), Washington, D.C. Rureau
of Research.

BR-9-0330

May T4

OEG~-0-9-230330-4435

75p.

MF-$0.75 HC~-$4.20 PLUS POSTAGE

Adolescents; Rducational Research; *Individual
Characteristics; *Learning; *Learning Processes;
*Motivation; Research Projects; *Rewards

This project studied the effects of personality,

motivation, and reward on the learning process in two main ways: (1)
a long term study, which examined school achievement and gain in
school achievesent over a 1-year period, utilizing four major
representative areas of school study; and (2) a short teram study,
which utilized a single lesson period and planned to relate learning
not only to fixed personality and motivatiom traits, but also to
emotional state at the time, stimulation of arousal, level of
fatigue, amount of reward (contingent, noncontingent, immediate, and
delayed), and chanyes of motivation level during the learning and
recall (over a 2-week interval). The results of the long tera study
were statistically significant in support of several base hypotheses
developed by the authors in previous research. lessons in the short
ters study produced highly significant incresents between pre-and
posttests of achievement, but few differences were found for the
diverse reward effects. The authors hope to utilize the extensive
data for additional hypothesis testing in the areas covered by this
research. (Author/PC)



— 1 LR.M.A." —

INSTITUTE FOR RESEARCH ON MORALITY AND ADJl'STMEN'I“

é

BEST COPY AVAILABLE

US DEPARTMENT OF HEALTH,
EDUCATION & WRLEARR
NATIONAL INTTITUTR OF

EDUCATION
THis DOCUMENT HAS BEEN REPRO
DUCED EXACTLY AS RECEIVED FROM
g PERION OR ORGANIZATION ORIGIN
ATING 1T POINTS OF VIEW OR OPINIONS
STATED DO NOT NECESSARILY REPRE
SENT Of £1C:AL NATIONAL INSTITUTE OF
EDUCATION POSITION OR POLICY

May 31, 1974

Laboratory Publication No._10 Date
FINAL REPORT
Office of Education Grant OE-0-9-230330-4435 Project No. 9.0330

AFFECTS OF PERSONALITY, MOTIVATION, AND REWARD ON LEARNING

by
Raymond B. Cattell, Keith Barton, Thomas Bartsch, and T. Emerson Dielman

A Non-Profit Organization For Basic Research In Personality And Social Psychology.




FINAL REPORT
Office of Education Gramt OE-0-9-230330-4435
Project No. 9.0330

EFFECTS OF PERSONALITY, MOTIVATION, AND REWARD ON LEARNING

Raymond B. Cattell, Research Professor Emeritus in Psychology

Laboratory of Personality and Group Analysis and I1.R.M.A.S.
527 Psychology Building 147 Timberlane
University of Illimois Pinebrook Hills
Champaign, Illinois 61820 Boulder, Colorado 80302

With the assistance of Professors Keith Barton, Thomas Bartsch, and
T. Emerson Dielman
Transmitted Mey 31, 1974 to
U. S. Department of Health, Education, and Welfare

Institute of Education, Bureau of Research

Note

This Report was originally due in August, 1973, but an extension of
time through May, 1974, without additiomal funds was granted. Umfortunately,
what was believed by the Accounting Office to be a small bslance of unexpended
funds proved nomexistent, and subsequent polishing and completion of certain
conclusions in this Report were handled as far as possible by Profeasor

Emeritus, R. B. Cattell without assistance.



I1.

III.

CONTENTS

OVERALL DESIGN: THE LONG AND SHORT TERM STUDIES

ACCOUNT OF THE LONG "ERM STUDY

A.

B.

c.

D.

Subjects

Vaciables

1.

"

-~ o

Independent
a. In the Individnal
b. In the Environment

Dependent

Analysis

Results

.

2.

3.
4.

5.

Ceneral Overview: Correlational and ANOVA approaches

More Detailed Account of Prediction of Levels of Achievement

in Specific Areas

Discussion in Light of Earlier Findings

The Prediction of Gain in Achievement

Effect of Scholastic Success and Failure upon Personality and
Motivation

The Relations of Perscnality and Achievement to Family Attitudes

and Child Rearing Practices; by ANOVA

ACCOUNT OF THE SHORT TERM STUDY

A.

B.

Subjects

Predictors (Treatments)

1.

Personality Source Trait Factors

(1)



Iv.

C.

D.

E.

F.

G.

2, Motivation Strength

3. Mood State at the Time

4, Fatigue as an Externally Imposed Condition

5. Arousal by Music

6. Effect of Reward, Contingent and Non-contingent

Dependent Variable or Criterion

Procedure

1. The Problem of Investigating Reward Eifects

2. Sequences of Learning and Testing

3. The Allotment of Subjects to the Spev .. ic Treatment Combination
Cells

More Specific Statement of Leading Hypotheses Prior to Analysis

Design of the Analysis: List of Actual Relationships to be Examined

for Significance and Magnitude

Results

SUMMARY

BIBLIOGRAPHY OF PUBLISHEﬁ RESULTS FROM PROJECT NUMBER 90330 AS OF

APRIL, 19764

(11)



Table 1:
Table 2:

Table 3:

Table 4&:

Table 35:
Table 6:
Table 7:
Table 8:

Table 9:

Table 10:

Table 1l1l:

Table 12:

LIST OF TABLES

Correlations of Personality and Ability Variables with Achievement
Correlations Between Motivation Variables and Achievement
Prediction of School Achievement from Ability, Personality, and
Motivation Measures

List of Child Rearing Practice Factors Employed inm the Curremt
Investigation

Suggested Topics for Learning Task

Desiga of Allocition of Altervatives in Reward

Sequences in the Testing Sessions

Combinations of Nine Two-Alternative Treatments

More Detailed Illustration of Procedural Arrangements Deriving
from Table 8

Elemental Variables Obtainable as Scores and Capable of Being
Related

Means for the Pet Lesson Group (Selected out of Total Desigu) as
a function of Type of Reward (Contingent or Non-contingent) and
Type of Substantive Achievement Test

Design for Analysis of Fatigue Effects

(111)



Diagram 1:

Diagram 2:

Diagran 3:
Diagraw &4:

Diagram 5:

LIST OF DIAGRAMS

Temporal Spacing of achievement and Psychological Test Measures
Indicating variables, Effects, Number of Cells and Possible
Interactions

Resuits of Analyses in Rough Graphical Form

Sex Differences in Statce Level

Interaction Effects Observed in States

(iv)



I. OVERALL DESIGN: THE LONG AND SHORT TFRM STUDIES

The aim of this report is to summarize in more final perspective the
detailed activities covered in the four annual reports already submitted.
It will consequently i{n general not repeat the detailed underpinnings of
evidence, which are available both in those reports and in the 25 published
articles emanating from our four year undertaking.

The reader needs to be reminded, however, of the main goals, which were

to evaluate the influence in school achievement of those factors in persoral-

ity, motivation, home background, reward, and classroom stimulus which have

hitherto been virtually unexplored as far as meaningful quantitative para-
meters are concerned. That is to say, aithough these influen'es have never
been left out of the discussions of educators, not one-teath of the exact
study has been given to persomality, motivation, aod situation that has been
given to predictions from intelligence and other cognitive capacities. One
msjor reason for this is that it is only in the last decade that the struc-
tured (factorial) measurement of personality and motivation has reached a
sufficiently organized and checked state to be effectively applied. The mea-
surement of states, such as we need to explore the effect of the immediate
classroom situation, is still more recent.

From the beginning (the 1969-70 report) the practice has been followed
of dividing the total report into two justifiabl& very distinct parts, called
for brevity, the Long Term and the Short Term studies. Im the former, the
aim has been to study levels and gains in school achievement over a long (ome
year) period, relating them to those determiners which may be considered

relatively constant over such a period, vamely, persomality, ability, general
motivation pstterns, and home background.

"



This has been done on a tair scale omce before, as reported in the book
by Cattell and Butcher (1968), but what we call the Short Term study is more
radically innovative. Here we take a single classroom period (with adjacent
periods for before and after measurement periods) and ask what can be found
about determiners of gain within a single typical classroom period. These
determiners are the motivation state of the individual, the rewards offered
him for learning, and his gemeral emotional condition in regard to anxiety,

depression, arousal, and fatigue.
II. ACCOUNT OF THE LONG TERM STUDY

A. Subjects. The subjects in the long term study of influences on
school achievement and gain in school achievement have been boys and girls
in midwest schools in the 13 to 17 y=zar range. The anmalyses have been made
for the sixth and seventh grades separately. For the sixth grade, N = 169,
and for the seventh grade, N = 142, giving a total of 311.

B. Variables.

1. Independent (or predictor) variables in this study have been:

a. Within the Individual

1. Fourteen personality factors as measured by the High

School Personality Questiomnaire. These comprise such repeatedly checked
structures as ego stremgth (C), surgency (F), super eg strength {G),
premisia (I), radicalism (01).the self sentiment (Q3), ergic temsion (Qa).

2. Intelligence as measured by the Culture Fair Intelligence
Tests.

3, Twenty factors in the motivation strength area, compris-
;ng sentiments, e. g. to home, school, self, and super ego, and drive strength,

e. g. sex, fear, parental protectiveness, self assertion, eazh measured




separately for integrated and unintegrated strengths by appropriate batteries.

b. In the Individual Child's Environment

1. Objectively measured attitudes within the family of
parents to children by the new FAM’using objective devices.

2. Child rearing practices in the given family using the
instrument developed by Dielman.

2. Dependent (or criterion) variables in this study have been (a)
the absolute level of achievement in school at the time, and (b) the gain in
achievement over a year, both in five main areas, as follows: (1) social
science, (2) English, (3) mathematics, (4) science, and (5) total scholastic
performance, These have been measured both by the ETS Achievement tests and
the school grades.

C. Analysis. The original intention was to make the whole of this
analysis by correlationsl, factor apalytic, and partial correlation methods,
partly because the results could then be precisely compared with those in

the book by Cattell and Butcher (The Prediction of Achievewent, 1968) and

partly because (apart from missing interaction effects) it gives a more
{mpediately understandable idea of the relative magnitude of influences.
However, an analysis of variance was also made later to examine the interactiom
effects that would otherw’ise be overlooked.

As indicated by the classification of variables, the main analysis is
made by (1) treating personality, motivation, home background, etc., as the
independent influences and achievement as the dependent variable. But we
also investigated (2) a year's change in scholastic performance as the depen-
dent variable. This permits examination of possible causal connections in
the opposite direction from those we are compelled on common sense grounds

to assume in (1), namely, (3) through scholastic success or failure affecting



personality and motivation. These could be simultaneous with causal interac-
tion from personality to achievement. (4) Finally, we examined some relations
in which achievement was not the key variable but which indirectly bear on
achievement. These are the relations of child persomality to family attitudes
and child rearine practices, in a three cornered correlational amalysis.

D. Results.

1. Gemeral Overview: Correlational and ANOVA approaches. The

relationships in (1) above, (persomality and motivation against absolute
achievement) were highly statistically significant in virtually all possible
breakdownt. The support for specific hypotheses about certain persomality
predictor variables made by Cattell and Butcher was strong and the outcome
was particularly clear in regard to their over-all evaluation that close to
one-fourth of the variance of the achievement (dependent) variable could be
accounted for by intelligence, ome-fourth by personality differences, and
one-fourth by motivation--leaving one-fourth to influences extraneous to the
:ndividual concerned. Of couse, the individual child's personality already
incorporates effects of some of the environment, and there are, therefore,
many technical problems in deciding how to partial out environment from
person sources. However, the fact re. ins that we are able to confirm (a)
the remarkably high estimate of the Cattell and Butcher book (1968) that
close to three-fourths of the total variance inm scholastic achievement can
be accounted for by a sufficiently comprehensive measurement of the indivi-
dual child persomality, and (b, that the three modalities of trait are about
equally important, though motivation here, as in the earlier studies (perhaps
through lower validity of measurement) does not quite reach its full one-

third of the predictable variarce,.




2. More Detailed Account 2£ Prediction 2£ Levels‘gi Achievement ig

Specific Areas. The statement that each trait modality accounts for about

one-third of the predictable veriance supposes thst we have a rationale for
handling any inter-correlation which exists among the three modalities of
predictors. In the Cattell and Butcher studies they turmed out to be virtually
independent, the omly imcer-modality correlations of even moderate significamce
being those of personality with motivation, due largely to the self sentiment
and super ego being measured in both,though through different instrumental-
ities. Essentially the same genercl degree of independence of the three
modalities of predictors was found here and essentlally the same pattern of
correlations. The correlations comparable with those of Cattell and Butcher
(1968) are shown separately for the two grades im Table 1.

TABLE 1
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The corresponding correlations for the ergic tension and sentiment
strength factors in the School Motivation Analysis Test (SMAT) are shown
in Table 2.

These results will be compared in a moment with hypotheses anu earlier
findings. Meanwhile, it is desirable to examine exhaustively the question

of independent action of the modalities. The partial correlations that we
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can make are for intelligence alon;e. as fluid intelligence, ig. in the culture
fair 1.Q., CFIQ: for the HSPQ 14 factors with or withou: including crystal-
lized intelligence, B; for the ten motivation factors im SMAT: and for the

separate integrated (I) and unintegrated (U) components in SMAT.

The results are set out exhaustively of wost possible and all theoreti-
cally relevant combinations in Table 3.
3. Discussion in Light of Earlier Findings. Correlations are
notorfously untrustworthy if ome attempts to take them at face value on a
given sample and population. But our capacity here to show that they are

highly similar on both grades and again with the two samples in Cattell and
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Butcher, permits us to discuss the magnitudes of the influence of personality

factors, and their differences with (\fferent areas of achievement with some

confidence.
TABLE 3
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In Tsble 1 we see a gratirfying precision of support fo. the earlier find-
ings, in that super ego strength, G, and self-sentiment development, g were
positive and {mportant. Certain personality effects were evident in the seventh
grade that were not shown in the sixth, and since one year of age difference
could scarcely account for this, we must raise the hypothesis that a difference
of main teacher and of class "syntality” is responsible. At any rate, in the
sevepth grade achievement was increased also by low guilt proneness (0-), harria
(1-), and zeppia (J-), which make psychological sense if we suppose a somewhat
more harsh atmosphere there. In genmeral, the culture fair intelligence test
predicts mathematics better and the traditional crystallized intelligence does
better on social studies (comparison of CFIQ and factor B in Tabdle 1).

In the motivation area (Table 2) self sentiment, super ego, and parental
protective erg tension were positively related to achievement as also is fear
(need security). In narcism and pugnacity, we see positive relation in the in-
tegrated compcnent and a tendency to negative relation in the unintegrated. A
word is necessary over the parental erg. As defined by content and its general
meaning iu psychology, it is a concera with protecting the helpless, with foster-
ing young growing creatures, and with a predominance of kindliness in disposition.
The only explanation we cam give for the consistent positive influence of this
drive lies in its constructive and fostering goals, which presumably come to
apply to the growth of skills and knowledge in the individual.

The specification equations for personality, ability, and dypamic traits
would, of course, not show just the same magnitudes as the correlations, being
sometimes slightly lower and sometimes slightly higher. However, for theoreti-
cal purposes, our concern i with the correlations, for the same reason as we
use in preferring to deal with correlated rather than uncorrelated factors,
namely, that psychological meaning rather than statistical prediction alone is

our goal.



Barton, Dielman, and Cattell, in articles im 1971, 1972, and 1973, have
discussed the psychological meaning of these persomality relations in more de-
tail, fncluding analysis alsc in terus of predictions from the second order
factors anxiety and exvia-invia. Meanwhile, we shall summarize briefly by point-
ing out that as far as personality factors are concerned in both the sixth and
seventh grades. the high-grade Ss over all areas were intelligent (B and CFIO),
conscientious (G), and compulsive (Q3+). In addition, in the seventh grade
harria, zeppia, and low guilt played a part,and in the sixth grade warmhearted-
ness (A) was also significantly related to grades in all areas. These results
were identical to those obtained with achievement sceores as criterion rather
than teachers' grades (Barton, et al,, 1971). There findings allow us to con-
clude that we have evidence that mot only can personality variables significently
predict grades but that in genmeral the same personality factors are important
as those found in earlier studies of prediction of achievement.

In addition, evidence has been presented that although some personmality
factors significantly predict grades across all subjects for both sixth and
seventh grades, other persomality variables (e. g., factors A and J) are sigoifi-
cant only for one grade. In order to determime wheiher this is a true develop-
mental trend and not as hypothesized above, an expression of differences in
teachers and class atmospheres in the different grades, replicaticn of the above
findings is necessary. A possible argument against the effect being due to
teachers--and therefore presumably to syntality and children's age--is that dif-
ferent teachers were responsible for the different areas. Moreover, correla-
tions between grade and personality variables across different areas remained
consistent from class to class with respect to magnitude and direction of sign.

Some personality factors were specifically related to grades in a single avea,

but no conclusions will be made about these until replication has confirmed

their statistical significance.



It would be incautious, perhaps, to give a perfectly general answer to the
question, Do personality varisbles significantly increase the prediction of
school grades over and above that amount of prediction achieved Ly using intel-
ligence variables alome?"” In the sixth grade, models 3 and 4 indicated strongly
that personality variables did in fact produce such a significant increase for
all subject areas. In the seventh grade, the same was true except for spelling
and science. If the above cuestion is rephrased in a more practical way--such
as, does the HSPQ add significantly to the CFIQ in grade prediction?--then a
glance at model 1 would convince most teachers of its usefulness in this respect.
All in all, in the sixth grade, the amount of varilance in grades accountable by
I0 measure alone is just less than 20%, but tkis is increased to approximately
15% when the HSPO is added. In the seventh grade, although IC accounts for more
of the variance in grades when the HS?( is added tham in the sixth grade, this
jncreases to an average of 517 (from 30% for English, social studies, and mathe
ematics) and to 27% (from 177 for spelling and mathematics).

4., The Prediction of Gain in Achievement. Still using the same pre-

dictors we now sought to predict gain. This has many problems which could not

be fully solved by our design if it was aiso to be adequate to permit good solu-
tion of the primary question asked. The first problem is the appropriate measure-
ment of gain itself, which, as Cronbach, Harris, Lord, and others have pointed
out has several alternmative solutions but nome entirely satisfactory. The pre-
sent writer has favored not partialling out the inttial or final score irom the
gain score, since these may be expected psychologically to be legitimate deter-
miners of gain, to be respected as part of the total naturalistic analysis.
Partialling out is to be avoided also because it brings dependence on an estimate,
where otherwise one would at least deal with concrete observations. Moreover,

in getting rid of the error of measurement in the first score, one gets rid in

the gain score of a much larger true variance too: the true score in the initiel



measurement which psychologically may be influential. One must simply accept
that a difference score is goling to have twice the error variance of the abso-
lute scores, and that no artifice will get rid of error once it is present.
The real aim should be to make initial and final scores, and therefore gain
scores, part of a single dependable equal interval scale.

In aspiring to this aim, one has to consider that (a) scale infelicities
in "ceiling" and "floor" effects especially affect difference scores (Cattell,
1966), and (b) that the regression to the mean is due both to unreliability and
to function fluctuation. We attempted to reduce ceiling anomalies by taking the
before and after scores in a single standard score distribution, and then sub-
tracted the score at the beginning of the year (in standard score units) from
that at the end. This procedure resultsd in no clearly significant correlations
between any of the predictors and the gain scores. That is to say, 5% of the
correlations were significant at the 5% level, and there does not seem any point
in singling these out for discussion. Had funds permitted, we¢ would have liked
to pursue some further alternative ways of handling gain scores, since common
sense suggests these gains must relate to personmality and ability predictors in
much the same way as do the absolute scores. 3ut this was not possible.

An alternative approach, by analysis of variamce instead of correlation, by
Barton and Bartsch suggest that occasion 1 achlevement variance accounted for so
large a proport on of the occasion 2 and gain criterion variance as to mask other
effects. The A :OVA design was actually set up io terms of examining three
effects: (1) by occasions (1 and 2), (2) by leve! on each of the 14 personmality
factors, and (3) by ievel on each of the ten motivation factors. The dependent
variabie wvas, of course, achievement (on various school subjects), though out
of curiosity we also tried the intelligence score aud certain of our state
measures (anxiety, arousal). Results of two sets of analyses are discussed here;

one for the personality measures and one for the motivational variables. Analyses
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were made separately for the dependent variables in achievement constituted by
socfal studies, science, math, and reading.

The ANOVA designs for the persomality studies consisted of a series of 2
(sex: male-female) by 2 (intelligence: high-low) by 3 (personality factors)
by 3 (occasion) with occasion being the repeated measure. Intelligence scores
were averaged over three occasions and split at the mean to form two groups.
Second order personmality sten scores were computed for exvia, anxiety, cortertia,
and independence and averaged over three occasions. Subjects were trichotomized
on these derived measures into high (sten = 8), medium (sten4 8 and 7 3), and
low (sten < 3) groups. For each secoud order dimension, an analysis for each of
the four achievement measures was calculated; meking 16 analyses in all. The
results of these analyses have been.presented in an article by Barton and Cattell
now in press.

The ANOVA designs for relating gain to motivation consisted of a series of
2 (sex: male-female) by 2 (intelligence: high-low) by 2 (motivational factors)
by 3 (occasion) with occasion, again, being the repeated measure. The treatwent
of intelligence scores was identical to that for the personality series. The
motivational variables were chosen on the basis of their test-retest stabilities.
Correlating each of the 20 motivational variables (integrated, I, and uaintegrated,
U, score for each of the 10 dymamic factors) with {tself over three occasions
indicated that coefficients for U scores were too low to justify their being
averaged over occasions. This fluctuation suggests, along with other evidence,

the unintegrated ergic tension scures behave more like psychological states than

traits. It was decided to confine attention to I (integrated)scores. Analyses
were completed for the ten dynamic factors measured by integrated devices. After
averaging over three occasionms, subjects were c: tegorized into high and low moti~-
vational groups, on the basis of splits at the means. The sixteen analyses are

contained in the published articles.
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The mwost notable outcome of this series of sixteen analyses is that, to
date, sex and motivetion, but not intelligence, bave bean related to gain in
achievement over time. More specifically, and in ANOVA terms, that is to say
that interactions involving occasions were found for several of the SMAT factors
and for sex of subject but not for the CIFQ. In this regard, the majority of
che interactions involved gains in reading achievement. Here, improvement in
the reading test was greater for females and for individuals scoring highly on

the SMAT dimensions of mating and protectiveness. However, there were no higher

interactions among sex of subject and the two SMAT dimensions. Gains in science
and mathematics achievement were each related to a SMAT dimension. In the for-
mer, subjects scoring highly on the pugnacity erg exhibited more temporal improve-
ment; while for the latter, individuals high on self sentiment gained more over
time. Cne slightly more complex effect was found for social studies achievement
where 8 significant sex (m/f) x mating x occasion interaction was found. Here

the greatest gain was found for females scoring low on mating and males scoring
high. The two remaining groups (female--high mating, and male~-low mating)
manifested less improvement over time.

3. Effect of Scholastic Success and Failure upon Personality and

Motivation. From the begioning, the possibility has necessarily been kept open,

theoretically, that any of the above relationships--by correlation or ANOVA--
could be causal in either direction. Coumon sense and common observation sug-
gest that the greater part of the achievement-personality relation is due tc
personality and intelligence affecting scholastic achievements. But evidernce
of some causal action im the opposite direction has already beenm found in
regard to high anxiety and low achievement (Cattell & Butcher, 1968), and it
seems likely that the same will hold for other traits. For =xample, over a
four year interval, Cattell and Barton have shown that promotion in one's job

is accompanied by an increase in dominance (E factor).
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By .a special planning of the long term study, we aimed to throw some
light on this matter. The six testings over two years were arranged as
shown in Diagram 1, where A is the achievement test and T the personality-
motivation--ability testing session. A, actually took place in January,

1

1970, and T., iv March, 1971, with a period close to three months intervening

3

between the adjacent test occasions,

DIAGRAM 1

Temporal Spacing of Achievement and Psychological Test Measures

(1) (2) (3) (4) (5) (6)

&l ‘T1 AZ T2 A3 T3
(January, (March,
1970) 1971)

If we follow our assumption that causal action i{s in both directions--
personality on achievement and achievement on personality--then two dependencies
should be evident as follows: (1) The dependence of achievement on personality
will be shown by a correlation of the value (A, - AI) with T, and similarly

of (A3 ~ Az) with T (2) Any dependence of personality change upon imfor-

23
mation of achievement level will be shown by correlation of (T, - T,) with
Ay and of (T3 - Ta) with Ay However, if we hypothesize additionslly that
an increment in achievement has powerful psychological effects, we shall exa-
mine additionally the correlation
Ta, <A (T, - T))

Again, as with our main study on increment scores, we falled to obtain

anv distribution of correlation coeffecients differing from chance. It must

relustantly be concluded that if resl effects exist, as we believe, then pre-

sent techniques and designs are not adequate. We suspect they are not adequate



because “a) our instruments are not yet sensitive and reliable enough for

the doudb.e errcr in jain scores to be tolerated, (b) more attention must be
given to seeking equal interval scale properties, and (c) time interval we
could command in our experiment--three months between cestings--is not long
enough for changes in personality to affect performance or changes in perfor-
mance to bring about measurable changes in persomality.

6. The Relations of Personality and Achievement to Family Attitudes

and Child Rearing Practices; by ANOVA. Nearly 30 years of systematic corre-

lationa]l and factor amalytic work has produced well replicated scales in
achievement, personality, and motivation (Cattell, 1973), and significant
relationships have been demonstrated among them above. But the other types
of variables we now planned to bring into relationship do not yet have such
a well-checked foundation. In the child rearing practices area, the work of
Barton and Dielman, following Sears and others has recemtly begun, however,
to give replication of structure. The analyses published from this rescarch
on responses of parents show some 16 distimct factors, in respouses on child
rearing practices, either by the mother or by the father. This initial work
of Dielman was replicated here quite well on a second sample of some 300
parents. The dimensions of child rearing practice have been ramed tintatively
as shown in Table 4.

As to total magnitude of influence between child rearing and child
personality the mother s child rearing practices factor scores accourt for
from % to 13% of the child's personality, depending on the trait favolved,
The child rearing dimension of high behavioral control, for example. corre-
lates -.16 (P & .01) with Affectia, A, in the child, i.e. the child =»
raised is more reserved and aloof. Both Surgency, F, and Excitabiliry, D,

are also negatively related to High Behavioral Control (r = -.15 and -.13).



TABLE &

List of Child Rearing Practice Factors Employed ir the Current Iavestigation

[

l. Fathers' Child Rearing Factor I. Preference for Younmger Children

2. Fathers' Child Rearing Factor I1I. Strictness of Discipline

3., Fathers' Child Rearing Factor I11. Low Father Involvement

4, Fathers' Child Rearing Factor 1V. Promotion of Independence--Low
Child Orientation

5. Fathers' Child Rearing Factor V. Dissatisfaction with Home Life

6. Fathers' Child Rearing Factor VIi. High Use of Sanctions in Child
Rearing

7. Fathers' Child Rearing Factor VII. Dislike of Intrusive Child
Behavior

8. Mothers' Child Rearing Factor I. Low Involvement--Dislike of
Intrusiveness

9. Mothers' Child Rearing Factor II. Lack of Warmth in M-C Relatiomship

10. Mothers' Child Rearing Factor I1I1. Low Father Involvemcent~-Pumitive
Mothert

11. Mothers' Child Rearing Factor IV. High Goals--Early Socialization

12, Mothers' Child Rearing Factor V. High Annoyability

13, Mothers' Child Rearing Factor Vi. Promotion of Independence=--Low
Child Orientation

14. Mothers' Child Rearing Factor VII. Responsible Child Rearing
Oriectation

15. Mothers’' Child Rearing Factor VIII. Low Use of Sanctions in Child

Early authoritarian

E, in the child himself.

Rearing

discipline was found to be the best predictor of dominance,

Many other significant relations, which can be

brought to bear on theories of development will be found in the article: con-

cerned (Dielmanm, Cattell, and Rhoades, 1972; Barton, Dielman, and Catte:l.

1974).

However, even here it is not safe to assume the commonly expected
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direction of causal action. For example, culture fair I.Q. (fluid intelligence)
is associated -.23 with Early Authorftarian Discipline among the child rear-
fng practices dimensions. Because of the high heritability of intelligence,
it {s surely more reasonable to assume here either thet (a) low intelligence
in the child requires and provokes more authoritarian direction , or (b) that
low intelligence {n the child bespeaks (from inheritance) low intelligence in
the parent, which perhaps itself favors more authoritarian methods.

Child rearing practices were related also to the dynamic structure in
the child as measured by the SMAT. Significant relations well zbove chance
were found as reported in the article by Dielman, Barton, and Catteli entitled
“The prediction of objective motivation scores from parents child rearing

fractices (Journal of Genetic Psychology, 1974),

The possibility of explaining the three-cornered relations of the dynamics
of the parents, in their objectively measured attitudes, to both the child
rearing practices and to child personality trait measures was ensured by our
design. However, the snalysis of these relations was actually peripheral to
our original plan and since computation was not reached at the time our grant
expired, it is presently being undertaken by Professor Keith Barton. as a
personal project at the University of Calfiornia.

In Section D. 1. above, an account has already been given of the supple-~
mentation of correlatisnzl by ANOVA treatments of the relatiom of achievement
to personality, in terms of primary factors. While extending the analysis

here we decided to examine relations also to the second order persomality

factors, combining the scores on the primaries according to an averaging of
the weights found in several published second order analyses. However, since
there was some fluctuation across samples, at that time, on second orders V,

Vi, aud VII, etc., the analyses were confined to Secondary I, Extraversion-

Intraversion, II, Anxiety, III, Cortertia, and 1V, Independence.
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In regard to Secoudary I, a plot of relations showed clearly aud signi-
ficantly that extremes do significantly better than those with middle scores.
Since extremes on temperament are known to have difficulties im social adjust-
ment this could be explained by supposing that school work, to some degree,
can be a compepsatory interest for reduced social acceptance. However,
there is also notfceeble, as Bartsch points out, an agreement here with the
correlational evidence that in young children better school performsnce goes
with exvia, whereas by college student age the inviant individual (especially
in the primary component Q,, self sufficiency) does decidedly better for :he
same iniellieecnca. Our hypothesis is thus one of a transition toward maximum
scholastic achievement with invia as the individual reaches adolescence.

On the second order anxiety factor, a somewhat similar effect was dis-
covered. The analysis of variance results agree with those of several corre-
lational plot studies in shuwing a curvilinear relation in which high anxiety
goes with low achievement, but with a slight rise of anxiety again ac the
high achievement end! However, articles setting these results out in detail
(bibliography below) show interesting differences fcr particular subjects.
For example, in mathumstics better performance goes with reduced anxiety
through the whole range of either variable.

Some complex interactions were found by Barton between exvia ard
anxfety levels, as follows.

Extraversion Analyses. In the case of social studies, an occasions x

extraversion interaction effect was found (p {.0l). A Tukey test revealed

that both the inviant and exviant groups increased at a greater rate between
occasions 2 and 3 than did those in the middle of the exvia-invia range. The
only other interaction effect observed was a sex x occasions effect for read-

ing scores. Here a breakdown of mean cell comparisons shcwed that the females
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increased at a greater rate than did males, in the area of reading achleve-
ment. But the main finding is the consistency with which both high end low
extraversion groups achieved at a higher leve: tham the middle extraversion
group over all subjlect areas.

In conclusion, it would seem chat we have evidence to support the notion
that extreme levels of anxiety (low or higher) are related to a relatively
high achievement in social studies. But low anxiety was related linearly to
high achievement in mathematics. In the case of science and reading once
again low anxiety is related to achievement but only for males, mnot females.
These results are consistent with Cattell and Butcher's (1968) and Cuopen's
(1967) findings that "overachievement," i.e. relative to intelligence, is
related to low anxiety.

The results of the extraversion analvsis are consistent with past find-
ings if the Ss in this experiment are considered to be at the critical age,
around which there is a change in importance from extraversicn to introversion,
with respect to school achievement. Both Cattell and Butcher (1968) and
Entwhistle (1972) have found that exviant primaries, notably A, affectia. or
exvia as a whole, tend to be positively related to achievement up to about
16 and negatively in undergraduate or older populations. That is to say,
when learping is dome outside the social situation of the classroom, the
{nviant person does better. We would interpret the curvilinear relation we
have found as an expression of the onset of this second, "private study”
relationship on top of the social classroom effect favoring extroverts., The
fact that interaction effects were found so definitely in our researches
in this area suggests future researches should employ designs which examine
sex, achievement area, intelligence, and developmental trend variablcs by

ANOVA and by correlation plots.



These interactions are particularly evident in the anxiety area. Signi-
ficant interaction effects were found for the dependent variabies presented by
social studies, science and reading. In the case of the social studies
analysis, a significant sex and anxiety effect was found. A Tukev test
(Winer, 1962) showed that the overall significance of this effect was mainly
due to the fact that the female--low anxiety group scored highly on social
studies. Since this sex-by-anxiety interaction did not occur in the case of
the other three achievement areas (though other interactions d4id), no geoera!
importance is attributed to it, although it is possibly relevant to the case
of social studies alone.

Turning to the science and reading analyses, the results were wore
complicated, as in both cases, there was a significant sex x intelligence x
personality level x occasions interactfon. A Tukey's test of the means
finvolved in the science interaction, showed that the high intelligence malc
group who were also low in anxiety, achfeved significantly higher on the
science achievement test tham did any other males on any occasion. The rest
of the comparisons of means ifnvolved in the interaction effe:. revealed that
in general the high intelligent group of both sexes achieved at a higher level
than the low intelligent group but that this effect was greater for the male
group.

Turning to the rcading analysis, the sex x i{ntelligence x amxiety level
x occasinns interaction was examined by applyinmg a Tukey test. Results iundi-
cated that, as was the case in the sclence analysis referred to above, the
low anxious males achieved at a superior level to all other males. For females,
the high intelligent group did not differentially achieve as a function of

their anxiety level,
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In terms of the social studies results, a significant interaction effect
was noted between sex x anxiety level. Here, low anxious males scored higher
ihan low anxious females. In the case of the mathematics results no inter-
action effects were found but there was a significant main effect for anxiety
level (see Table 1) vaere the low anxious group scored higher om the mathe-

matics test than did either the medium or high anxious Ss (p € .05).

I11. ACCOUNT OF THE SHORT TERM STUDY

The aim of the 'short term study' it will be remembered was to evaluate
common determiners of learning gain im a typical classroom situation. as
far as we know, this has not been done before with such an array of basic
traits, common states, and manipulated conditions as we comprehensively
covered here. For that reason, despite the absence of fewer positive cor-
clusions than we had hoped for, the research has value In ylielding the
experience for future attacks which a ploneer study often provides.

In the first place, we retained the same measures of ixed" personality,
ability, and motivation traits as basic determinérs as in the long tern

'lu)nt.tw.l.)f ed yad

study., But in addition, we introduced measures of mooé¢ state and metivation
at the time of the rlassroom leavning. We also manipulated reward, and measured
effect of reward by evaluating tension reduction over the classroon period.

This study bristled with new methodological and experimental problems
in terms of chnice of learning material, measurement of mood states, the
attachment of reward to given learning gains, and the sheer handling of so
many determiners in an amalysis of variance design. The reward relatfonchips
have previously beern well worked out in laboratory learning experimcats,
but new problems arise if rewards have to be manipulated in an otherwise

“urdisturbed” classroon: situation. Further, the {ntroduction »f reward
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measurement by scoring ergic tension changes is entirely new and poses mew experi-

mental problems. The nature of these problems is best seen as we proceed to
detailed statements about subjects, variables, and analysis. But it can be

stated that the design is one in which both naturally occurring individual differ-
ences, in traits and states, and certain manipulatively produced differences in
learning conditions were jointly examined in an analysis of varilance design.

A. Subjects. The choice of subjects was to be that central and typical to
the high school range. We took approximately equal numbers of boys and girls,
averaging close to 12.5 years of age, and falling in the sixth and seventh grades
of several Midwestern school systems.

The total number had to be decided by the requirements of the number of
effects, which turned out to be nine, requiring 29 = 512 cells. With four cases
as a possible minimum in each cell, this defined the total as 2048, but actually
2596 boys and girls (1303 B; 1293 G) were measured, this total being usnable on
certain sub-analyses. This number was eventually collected, care being taken to
assure correct assignment of all cases to celis.

B. Predictors (Treatments). As stated above, we are ccncerned with some

determiners that are "given” characteristics of the subjects and others that

are man{pulated conditions.

1. The personality source traits need no further description after

the account in the long term study, since the same 14 source traits were used,
the expectation being that essentially the same traits would relate to perform-
ance in a single classroom hour as over the school year.

2. Motivation Stremgth. Again the essential variables are the same

as.in the l.ng term study, namely, six ergic tensiom levels (sex, pugnacity,
fear, narcism, etc.) and four sentiments (to home, to school, to self,
and to super ego values). However, special attention is given theoretically

here to the unintegrated component measure in each of the ten dymamic
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trafts because evidence is accumulating (notably in the work of A. B. Sweney)
that this represents the level on a changeable "motivational mood,' such as
we need most to measure in an hour's classroom learning period.

The examination of these variables as predictors includes both the
absolute level, and the change in level (as a measure of reward by tension-

reduction).

3. General Mood Level at the Time. A distinction has been made in

recent work on psychological states by Cattell, Curran, Nesselroade, and

others, between general mood states and dznamic states (such as are represen-

ted by the unintegratad components above). The general mood level instrument
is based on questionnaire items factor amalyzed by both dR- and P-techmiques,
aad covess 2ight independent state dimensions: arousal, anxiety, fatigue,
depression, etc.

4. Fatigue as an Externally Imposed Conditiorn. 1n addition to

measuring fatigue, as in (3) above, we manipulated it as an effect by baving
half the subjects experimented upon in mid-morning and half in mid-afternoon.
This assuies that fatigue increases with hours of activity, and that children
in mid-afternoon will be more fatigued than those in mid-morning.

3. Arousal by Music. A second state, manipulated as well as mea-

sured, was that of arousal, which has been hypothesized to be an aid to learn-
ing. The manipulation of the level of the anxiety state was also counsidered
(by dwelling on illnesses, nuclear warfare, etc.). But although Cattiell,
Scheier, and Grinker (1961) had previously showed successful changes from
this source, the recent atmosphere of allergy to psychological manipulation
of sublects caused us to avoid this, at any rate with children.

A preliminary pilot experiment had shown that arousal level (as measured

by our scales)could (ata low significance) be affected by martial band music.
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0f course, this might affect other moeds too, but if so, our eight dimen-
sional scale would he capable of showing it, so that learning effects could
be referred to these too. A standard taped recording lasting eight m!'nutes
was the applied stimulus.

6. Effect of Reward, Contingeant and Non-contingeat, Immediate and

Delayed. Initially an evaluation of several forms and dimensions of reward

was planned, but difficult circumstances cut these down. From genmeral learn-

ing theory we took the distinction betuveen contingent and non-contingent
reward, and of more immediate and more delayed reward. From the dynamic
calculus (Cattell, 1957; Horm, 1966; Cattell & Child, 1974) we took the idea
of stipulating reward in terms of reduction of particular drives (ergic ten-
sions) and relating the reward to the condition of ergic tension in the indi-
vidual at the time (since this could now be measured by SMAT).

In the end, however, we had to settle for a wonetary reward, meaning all
things to all people. Furthermore, as discussed in more detail below under
Procedure, the requirement of making reward uncorrelated with individual
differences in talent upset the true value of the contingent-non-coutingent
distinction, so this factor in learning was not in the end properly exploited.

C. Dependent vVariable or Criteriom. Much thought was given to the choice

of a learning task that would meet all theoretically required conditionms,
jnherently and in regard to maniuplation. Originally, moreover, we envisaged
examining learning of two kinds--conceptual and motor--but shortage of re-
sources for so large a design as t ° required us to drop the second.

Since we wished to maintain msximum control of irrelevancies like teacher
personality and method of presentation, we decided to use a standard talking
movie. And since we could not be sure of the standard of pre-experimental

experience at a given time unless we kept the content clear of ongoing school




education, we decided the themes must be those not normally in the school
curriculum, though of the same type. To be reasomably sure that any effects
discovered sre not peculiar to one kind of contemt, it seemed desirable to
have at least two. Moreover, in order to test our theories about the effect
of relative strengths of individual interests (ergic temsions and sentiment
strengtqf {n SMAT) in relation to the interest specification equatlon for

the appeal of the given topic, it seemed desirable to choose a topic not
coldly academic but one involving strong motivations (loadings on major ergs
and sentiments) in terms, at least, of common sense analysis and any previous-

ly available specification equations. The topics considered &re listed in

Table 5.

TABLE 5

Suggested Topics for Learning Task

1. Sports (basketball: to cover boys and girls interest)

2. National defense

3. Eating for good health

4. Safety measures against road accidents

5. Keeping pets--specifically a dog

6. Mechanical-scientific interests--specifically on construction
7. Comics--specificelly drawings of Schulz

8. School grades--tips on answering examinations.

It will be noted that all eight of the above meet the requirement that
the instruction we provided would be relatively new, so that our presentation
would not be confounded with results of other ougoing ingtruction. But on

grounds of good relations with the school, it was also necessary to choose




something the schools would feel to be useful, or, at lesst, innocuous, and

for this reason, we eventually settled on number 4, Safety measures against

road accidents,and number 5, Keeping pets. In what follows we shull refer to

these briefly as the Safety and the Pets lessous.

In both, the material was so presented In the talking movie, that quite
a number of definite qpestiona could be asked, about both facts and relatiouns,
that would be scorable by multiple choice objective item presentatioms.

D. Procedure. The design called for quite a complex procedure, the
following and recording of data from which taxed the experimenters consider-
ably. To make this procedure intelligible it is necessary to keep in wind
that nine distinct effects had o be mutually randomized and that certain
sequences had to be observed, particularly in respect to learning and reward.
The problems connected with the main manipulations, namely, (1) Reward, and
(2) Arousal and fatigue, in fact, need precise discussicn at this point, as

follows.

1. The Problem of Investigating Reward Effects. It will be remem-

bered that the theoretical plam for investigating reward effects was to exa-
mine three psrameters: (1) Contingent and Non-contingent, (2) Immediate and
Delayed, and (3) Closely versus Remotely related reward in terms of the ergic
quality of the reward relative to the ergic tension high at the time Of learu-
ing, as measured by SMAT. The last had to be giveo up, since we found the
only practicable reward was money and the sssociated pudblic praise for success.

Our origimal plan for the second was to produce delayed reward, between
two testing sessions, by writing to the paremts of the alleged successful
children (the parents bad already given their permission for the experiment)
in the expectation that these children would them be further tevarded by

parental congratulation., For various practical reasons--ome of which was



- e

«27-

that through randomization the reported "success" would correspond in only
S0% of cases to what the child understood to be his immediate success--this
wvas abandoned. Delayed reward here, therefore, means monetary reward but
delayed ten minutes relative to {mmediate reward.

Contingent reward supposes that some individuals will be more successful
in remembering the lesson than others, and that these will be rewarded and
the less successful half mot. Nonecontingent reward supposes a random split-

ting of subjects and a rewaxrd to half of them which they are told is in no

way assoclated with their performance. (Actually, they were told that the

experizenter had money left over from the regular contingent rewards and
wished to distribute it as a charity, by the toss of a coin.) In both cases,
the effect of the reward is measured bv a second testing on the lessom a
week later, the gain and the absolute score on the second occasion to be coa-
pared with that on the first.

There is an unavoidsble artificiality about some of these a-rangements,
which make comparison with the ordinary class lesson less tham exact. For
instance, the subject is exposed to the actual lesson only ouce, so that non-
contingent reward (or, for that matter, contingent) camnot carry owver any
induced gemeral attraction to the subject to later learning effects. It can
act only by relative conselidation of whatever is learnt. Secondly, and wore
seriously, is the procedure in regard to teliimg the subject or which of his
responses he was right and which wrong. As plamned by the principal investi-~
gator & slide was to be shown immediately after the test on the lesson (on
the fi.st occasion) showing the correct aﬁswers, permitting tke subject to
know where he was right and where wrong. It is true there would then be
impediate reward (through satisfactions to the self sentiment), so that the

effects of the later planned rewards would mot be the sole effect. But by



our reasoning the magnitude of the later rewards would multiply the immediate
revard and would still be selective, reinforcing the correct and extinguish-
ing the incorrect responses (when the test was represented a week later.)

Dr. Dielman argued against this immediate information on correctness of respouse,
on the above grounds and also because he thought it would not be possible to
convince subjects that they were in the "successful" group (rewarded later)
when they knew they had, say, only six correct amswers out of 20. There was
also the problem that they might then alter their responses before handing

in their papers for scoring; though certain mechanical procedures might avoid
this. (The principal investigator believed these to be only minor difficul-
ties, to be handled by mechsanisms of score sheet design preventing discussion
of results among subjects as they sat in the classroom, while their papers
were being scored.) In any case, in the actual test administration by Drs.
Dielman and Barton, it proved impracticable to inform the subjects, when their
response sheet was comoleted, as to which items they had done correctly. The
whole of the subsequent results in the abalysis below must be interpreted

in the light of this fact that the effects on the dependent variable do not
correspond to those most commonly brought about im learming exper iments.

The subject was rewarded--in both contingent and non-contingent--for what he
had done, right or wrong. I can be argued that even though not rewarded for
right snswers, the amount of effort he had put into the lesson was being
rewerded, and that in contingent reward he was told that this was a reward
for his effort, whereas in the non-contingent it was not. It can perhaps
also be argued that since most got ?ore right than wrong answers, the reward
favored correct learning. However, the principal investigator is of the
opinion that it would have been better--and would be better im future

researches--to follow his originsl design, and that some null results io the
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present analysis are probably due to the pcorer "leverage' from not tying
reward more positively and precisely to correct responses individually.

Another debated issue of design was whether the ''successful” in the com-
tingent reward should actually be the more successful (the upper half of the
score distribution) or a random half. The arguments against the former were
(1) Practical: that there would not be time to score 30 papers in ten minutes
(though the subjects handed them in and believed they were being scored), and
(2) Theoretical: that it would be undesirable to confound talents and pre-
vious knowledge in the area with actual effort and learning during the hour.
The principal inves*igator favored the latter somewhat, as the lesser of
two evils. At worst, we would be rewarding talent plus greater effort, when
greater effort aloane wa%fizu e rewarded)so that talemt would enter as error.
But by taking random individuals and telling them they arve the successful,
we reward lesser effort as much as greater effort. However, we do reward
effort in the test--if that continuves to mean anything in consolidation dur-
ing the following week--and so this course of randomly chosen, talent-indepen-
dent reward was adoptel, because the alternative was impracticable without
great expense in an immediate scoring team.

Thus half the subjects were rewarded (a dollar bill) as a contingent
reward, being told they had dome weil (but chosen randomly); half of each
were also givem a non-contingent reward (a dollar bill--""we have this reward
money over"); and half of each were rewarded immediately and half after
another ten nimutes deiay. A further discussion of this prodecure and {ts
relation to results is giver by Dr. Bartsch in Section F (Apalysis) below.
What has been said in geperil terms above about the rewsrd system can be sum-
marized in regard to the 16 cells (64 subjects in each) as defined im Table

o
6, which applies to half classes.



TABLE 6
Design of Allocation of Alternatives in Reward,

With Independence of Actual Score

Immediate (+) or Above Average in Contingent Non-contingent
Subject Delayed (-) Reward Actual Score Reward Reward

1 + + + +-

2 + + + -

3 + + - <
4 + + - -

5 + - + o4

6 + - + -

7 + - - 4

8 + - - -

« - + + +
10 - + + -
1! - + - 4
12 - 4 - -
13 - - + 4
14 - - + -
15 - - - 4
16 - - - -

2. Sequences of Learning and Testing. Two main features of plan-
ning remain to be discussed, namely, the actual sequences of testing and the
ellocation of subjects in the total factorial design for analysis of variance
in regard to the nine effects. Neturally, these sre related and the first

= will only become fully intelligible in the light of the second.
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As regards time intervals, the first session, being a testing on presum-
ably "fixed traits" of intelligence, etc., needed no invariable time interval
(other than being prior). But the remaining three sessioms, 2, 3, and &, were
rigidly related for all subjects by being spaced one week apart. In accordance
with general principles of design, notably as set out by Campbell and Stanley,
half the subjects taking Session 2 took Session &4 without having taken Session 3.

The main experimental session was, of course, number 2, sessions 3 and &
being only to test further gainm in learning by consolidation (reminiscence)
eifects--over a longer and shorter interval-- in relation to the immediate
learning measured in the second session (t:c first experimental session). In
number 2, the experimental, manipulated sessionm, the subject was first evaluated
on his psychological states before learning, then on his prelesson knowledge
of the topic (ACH 1), then given the lesson followed immediately by an achieve-
ment retest (ACH II). For those classes (50%) exposed to arousal, martial
music was played during this time. After the supposed immediate computer scor<
ing of the results, the rewards of $1.00 were qnnounced ($2.00 for those
who got both contingent and non-contingent) on immediate reward basis. A time
absorbing task, was then given, called the "driving maze" which had originally
been designed to measure motor learning, but which now was not scored since we
found (see above) that this would have rendered the total design too complex
and demanding of subjects. Recipients of the delayed rewards (delayed only
eight to ten minutes, however, beyond the three to four minute delay in the
fmmediate reward) were then ennounced. The 8 states were then measured again
(R State II) as well as the motivation (ergic temsion) levels in SMAT II, to
see what the effects of the examination, the arousal, and the reward or non-
revard had been on psychological states and ergic tension levels. This second
session was thus in toto rather long--two hours and 55 minutes-- but bearable

because of the variety, whereby "a change is a rest.”
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It wil) be recognized that for ~rderly records and discription of scoring,
Sessions 2, 3, and &4 and their associated tests are so numbered, but in experi-
mental terms they are 1, 2, and 2, and half the subjects went strajight to 3
without taking 2. In terms of the subjects experlences, Session 4 is not a
fcurth session: it is the third session for those who had a two week gap

between the learning and tte first later retest.
As pointed out abore, these sessions became finally clear only when

the allotment of different subgroups in "cells” with specific experiences

{s described as follows in Section 3.

TABLE 7

Sequences and Contents in the Four Testing Sessions

First Session

1. Culture Fair Intelligence Test (CFIQ) 45 minutes
2. Schooi Motivation Anslysis Test (SMAT I) 75 minutes
3. High School Personality Questionnaire (HSPQ) ' 60 minutes

Being a measure of stable personality traits, Session | had no necessary
time relation to later sessions, but usually preceded Session 2 by 2% (omne

to four) weeks.

Second Session

1. 8 State Battery I 25 minutes
2. Achievement 1 on topic (half subjects on safety; half on pets) 15 minutes
3, Llesson (half on safety; half on pets) 15 minutes
4. Achievement II on topic (half on safety, half cn pets)

During 3 and &4, martial music (arousal) was played in half

the classes 15 minutes



Table 7 (cont.)
5. Immediate reward given as individuals are told (a) which half
successfu) (contingent) and (b) which half (random to a) are
given in any case the nou-contingent reward 5 minutes
Driving maze given here. This was not scored, but used simply to fill
delay period between immediate and delayed reward. 10 minutes

6. Delayed reward given to "delayed" half of the above rewarded

individuals 5 minutes
7. 8 State Battery II 25 minutes
8. School Motivation Analysis Test (SMAT II) 60 minutes

Third Session This followed Second Sessiou by one week

1. 8 State Battery III 25 minutes
2. Achievement on topic IT1 15 minutes
3. School Motivation Analysis Test (SMAT 11I) 50 minutes

Fourth Session This followed Session 3 by one week and was taken by all subjects

1. 8 State Battery IV 25 minutes
2. Achievemetnt on topic IV 15 minutes
3, School Motivation Analysis test (SMAT 1V) 60 minutes

3. The Allotuent of Subjects to the Specific Treatment Combination

Cells. The placing of individuals in cells of the analysis of variance
design depends partly on effects which derive from the subjects themselves,
e. g. high or low intelligence, and partly from effects manipulated by the
experimenter, e. g. arousal, fatigue, presence or absence of a learning ses-
sion, topic of lesson, type of reward, etc. It is with the latter that we
are here principally concerned.

First, it should be nnted that we dealt with one lesson topic only in

our analyses--safety--calling it the relevant lesson with relevant retestings:




while "pets" was, so to speak, the "placebo,” used as an indifferent form

of occupying in one group the time spent in the oth;r on the relevant lesson.
It would have been possible to make the study symmetrical im this respect,
and to have retestings on the “"pets” lesson irrelevant to the "safety” les-
son: but our analysis did not proceed to this.

The natuve of the alternmative subject matters (topic), arousal, fatigue,
nature of immediate post test, contingent, non-contingent,and delayed reward
distributions is shown in Table 8, It will be seen, as stated earlier, that
there zre nine features with respect to which there are alternatives, so
that the total number ¢f subjects had to be some multiple of 29 (=512), and
actually we took, as stated earlier, 2048 boys and girls (actually 2596 were accumu=-

lated, and are usable for certain analyses) making four subjects to each cell.

TABLE 8

Combinations of Nine Two-Alternative Treatments

(1) (2) (3) (4) (5)
Type of Type of Degree of Degree of Nature of Immediate
Pre-Test Lesson Fatigue Arousal Post-Test *

Pet Fet Morning No music Pet
Safety
Pet Pet Morning Music Pet
Safety
Pet Pet Afternoon No music Pet
Safety
Pet Pet Afternoon Music Pet
Safety
Pet Safety Morning No music Pet
Safety
Pet Safety Morning Music Pet
Safety
Pet Safety Afternoon No music Pet
Safety
Pet Safety Afternoon Music Pet
Safety
Safety Pet Morning No music Pet
Safety
Safety Pet Morning Music Pet

Safety
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TABLE 8 (cont.)

(1) (2) (3) (4) (5)
Safety Pet Afternoon No music Pet
Safety
Safety Pet Afternoon Music Pet
Safety
Safety Safety Morning No music Pet
Safety
Safety Safety Morning Music Pet
Safety
Safety Safety Afternoon No music Pet
Safety
Safety Safety Afternoon Music Pet
Safety

*Each of the 32 cells in column five is further divided as follows:

Contiagent Non-contingent Delayed Ne layed Delayed
Reward Reward Reward Post-test 1 Post-test 2

No No No Pet Safety
No No No Safety Safety
No No Yes Pet Safety
No No Yes Safety Safety
No Yes No Pet Safety
No Yes No Safety Safety
No Yes Yes Pet Safety
No Yes Yes Safety Safety
Yes No No Pet Safety
Yes No No Safety Safety
Yes No Yes Pet Safety
Yes No Yes Safety Safety
Yes Yes No Pet Safety
Yes - Yes No Safety Safety
Yes Yes Yes Pet Safety

Yes Yes Yes Safety Safety
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BEST COPY AVAILABL:

Since some treatments, e. g. music (arousal), morning and afternoon fati-
gue, could only be conveniently given to whole classes at a time, while others,
e. g. revard, could (and in some cases, for due effect, must) be given by
division of a class, the expression of Table 8, in terms of actual procedural

arrangements, required supplementation, which is illustrated for those who

wish to go into further detail by Table 9.

TABLE 9

Moro Detailed Illustration of Procedural Arrangements Deriviog from Table 8

(a) Arrangements made with respect to whole classes

Lesson No Lessun f{i-lse Scesion)
wl (a) wl (B)
Immed iate Delayed Imnediate Delayed
Reward Rewvard Reward Reward
w2 A w2 B wz A ) w2 B
‘lArousal | No Arousal Arousal :No Arousal Arousal |No Arousal Arousal Lo Arousal
]
w3 A w3 B w3 A w3 5 W3 A .w3 B w3 A w3 B
' "I \j . ] P
W4A NQB W&A WQB W“A bi W4A W4L WAA kaB WaA W4B WaA WAB UaA Uél
1 | 2 3 | 4 5, 6 7 | 8 91 101 11} 12 13| 14 | 15 | 16

4

T
* WA and B are Fatigue vs. Non-Fatigue (Afternoon vs. Morning)

(b) Each of the 16 "types" of classes in (a) would now be divided into

subsets according to the five suboet.manipulationa, thus requiring 25 = 32

subdivisions in each class.

is given in text.

The rationale for these balancing of testings
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BEST COPY AVAILABLE
TABLE 9 (cont.)

(b) Sequeatial Arrangerent of Testings and Rewards

Topic Pre-Test SlA 1 Topic No Pre-Test 31:
Immadiate Lesson (No Irwediate Inn=diate Lesson No Irmcdiate )
Retest SZA Lesson Retest SZB Rewast 82A Lesson luetest ?ZE"
. -
Con. No Con. Con. No Con. ' an._ No Con. Con. o Con.
Reward Revard Reward Revara Reward teward Reward Reward
. 3 S.A S.B S.A S.b
Vsjk S3B S3A S3L 3 ,,,i_ﬂ“, 3h 3
Non |[No Non |Jo Nen |No Non |No Nor [No [Non| No Non o Non ‘§a
Coun |Yov Con |Non Con |Noa |[Con {on Con” INon |Coa| Non | Cen | HNen y Con =ﬂ0n
Rev [Con Pev |Con Rew |Con |Rew [Con Rew Con jRew] Con | Rew gon Rew O
Lew Rew new Rew Rew Row Row guog
) i 3 N 1SS S A S, B IS4 >y R S.A R S0 o
S,‘.\ g,.}) S[A Sl‘h b L'A S[‘ll .Sl}‘\ N !.9- “-.2{; —.S-[‘"‘”- .a-’. —..b-l}.h--_-..-‘j--_ :...-... J.‘~ “:
—_——- 1, e’ e e |- e ammea}. . cw———— - s rn e e -od - PR . .
. . ' ’ . " 1 "
1 % 2 t 3 4 ) 6 7 8 9 10 11 12 13 1A 1 ‘10
; ' A S SO B
-— W wes - G Wy WD S OSEE SED © .- Emetp' - e ) St @ T+ W S oy » may - ~_.‘0 » oo — v & . ' ' .. : .
17 =~b ‘ 1S :2) ' a1 Vel 123 ‘2& 23 26 27 23 221 3o oL i kP
S R M G et T i i HL W It e
- ) i ] 1

One Week, S)A, Tero “mek Retest SSB

The designation of individuals to categories and the "bookkeeping" con-
cerning which categories were becoming adequately filled was carried out by
programming the computer to turm out "parrative” cards describiog the allotment
category of each and every subject. The above model requires that one "squad”
as we may call it, of 16 classes, will be repeated as mapy times as we need
individuals in each cell, Through failure of some subjects to complete the
two (or three) sessions, "holes” became evideat, requiring special isdividual
testing to give replacements in the third ae2 fourth category.

In relation to the Long Term study, tha subjac.s for which were entirely
independent of the Short Term study, and who were gathered : 11 in one school,

the Short Term study was thus very demanding of subject hours. In fact, it
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required typically three sessions (but sometimes two or or2) of about two hours
each from some 70 sixth and seventh grade classes, distributsd over some 30 schools
mainly in Illinois, but also in neighboring states.

As Lo the time arrangements of our data gathering procedures, the Long Term
study fell from January, 1970, to about April, 1971, as set out iu Diagram ]
above, while the Short Term study gathered data from January, 1671, until June,
1972. The latter were tested at the rate of two new classes :ve -y week. Typically,
four different classes were being measured at one stsge or anfthgr or their

% .

'R
(typically) two week sequence in any one week. This meant rougdly eight half days

) “Al

of testing per week and kept two psychologists continuously bé%é. Due to vacations,
failures of individuals to appear for retesting, etc., the t>§:§ testing, at first
estimated to take eight moaths, took about 15, and left us wits only 12 months

for a vast amount of scoring and analysis, |

E. More Specific Statement of Leading Hypotheses Prior to Analy:is. Before

proceeding to the actual analysis of data in the Short Term study, it is desir-
aklz to discuss the rationale for the analyses made. The statem:nt of analysis
of data is best divided into thres parts: (1) Hypotheses to be examined; (2)
Numerical relationships to be statistically examined; (3) Statistical analysis
methods to be applied to the relatioms. This separation is justified by (a) the
fact that space restrictions here preclude more than a fraction of the hypotheses
actually entertained by us being set out. The hypotheses must be considered as
{linstrative only, though illustrative of what might currently be regarded as

the most important; (b) The fact being that relations are of more primary consi-
deration than the particular statistica: methods to be applizd to them, and there-
fore need stating first and in relatively complet: form. Nevertheless, they are,
of course, far from a complete set of possible relations between independent
variables (or combination thereof), dependent, or among independent variables

(so-called).
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Hypothesis 1: That the amount of (a) immediate learning gain ané (b)
retention of learning, is related by significant functioms to the motivation

level at the time of learning, both in the E (ergic) and the M (sentiment strength)
terms. (This requires the correlations to be examined of immediate gain, and

of one week retention, to motivation scores on all tem factors, including the
specific "subject interest' factor, at time of learning.) For example, we would
specifically hypothesize that stremgth on achievement need, super ego strength,

and self sentiment are positively related and strength om unintegrated sex and
pugnacity are negatively related to immediate learning gain in the 'short tera"
classroom situation, as in the long term.

Hypothesis 2: That over and above the effect of motivation levels,
the level of excitement (arousal), as provoked by current enviroumental stimuli,
as well as the levels of anxiety and fatigue, affect both gain and retention.
(Tested by correlation of the three state scores and the two manipulative state
stimulus levels with immediate gain and with retention scores, with partialling
out of motivation and personality scores.) More specific hypotheses are on re-
cord in our writings regarding what the relation to anxiety arousal and fatigue
will be, but cannot be set out in this restricted space. However, the generic
hypothesis is that higher arousal level will increase the learning gain for any
given motivation level, by reason of its enhancing of the cognitive ''reverbera-
tion.” but will not affect retention, as will the motivation level.

Hypothesis 3: That the amount of applied explicit comtingent
reward is related to magnitude of learning and retention (analysis of variance
and partial correlational analysis on presence and absence of erplicit reward
as an effect, in relation to onme and two week gain).

Hypothesis 4: That the gain from incidental, non~cont ingent reward
is significant, but by no means as great as from explicit reward. (Compari-

son of opne and two week gain differences for high and low explicit and
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high and low incidental reward conditions.) Both here and in 4, a sub-
hypothesis is that the meaning of the reward, in terms of its appeal éo
(satisfaction of) this and that drive (as a vector of drive stremgths)
will influence the learning gain in proportion to its similarity as a pro-
file vector of ergic tension reductions, to the profile of ergic satisfac-
tions in the given Jearning acquisitions.

Hypothesis 5: That delayed reward produces less learning than
immediate reward according to a specified formula (linear lapse with time
will first be tried) snd that this effect is interactive with that between
explicit and incidental reward differences. (Comparison of one and two
week gains under the two delay conditioms.)

ngotﬁesis 6: That recall is better when the dynamic and general
mood state score pattern at the time of recall is closer to that existing
at the time of learning. (This can be examined by comparing both (a) simi-
lJarity on single factors and (b) pattern similarity coefficients, on occa-
sions I and 11 and 1 and III of individuals with high and low retention
scores. )

Hypothesis 7: That children from families with higher scores on
(a) total attitude-interest in the child, and (b) higher gemeral cultural
interests, will experience more gain from the first to the second week [}II
aT(3)-1IlaT (2)], relative to immediate learning gain, as a result of
home rew.rds on disclosure of the goodness of performance on the first
occasion.

These seven hypotheses are only a fraction of the totality of impor-
tant theorems in relations to learning laws that can be examined through
the relationships generated by the above complex design. For example, they

do not yet touch the possibilities of examining interaction effects between
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personality and motivation measures, nor do they yet cut into the intriguing
issues of differential effects from levels existing on integrated and unin-
tegrated components, as are now known to exist in wotivation strength mea-
sures, Regarding interaction hetween personality and motivation, an example
of a2 more specific hypothesis is that a positive interaction effect wil! be
found between increase in ergic motivation level and increase on the super
ego strength (Factor G) on the persomality scales.

F. Design of the Analysis: List of Actual Relationships to be Sxamined

for Significance and Magnitude. Before examining the relationships, it

behnoves us to collect and state in summary !ist form the measures which
can be obtained, as elcmental scores or as relationships of scores having

particular meanings as psychological variables. These are given in Table 10.

TABLE 10

Elemental Variables Obtainable &s Scores and Capable of Being Related

Dependent Variables. In teirms of the primary amalysis of the Short Term research

gain in achievement is the main dependent variable, end is consequently so
named here. However, several later analyses searched for intermediating rela-
tions in which one or another of what are described as Independent Variables,
here, became Dependent Variables.

Number in Matrix Calculation Records

1. Immediate Gain on Lesson Topic Change from ACH I to ACH II
2. One Week Gain on Lesson Topic Change from ACH I to ACH 1II
3. One Week Retention on Lesson Topic Change from ACH III to ACH 1V
4, Two Week Gain on Lesson Topic Change from ACH I to ACH IV

5. Two Week Retention on Lesscn Topic Change from ACH II to ACH IV
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TABLE 10 (cont.)

Absolute Level before Experiment

Pre-testing on topic (safety knowledge) at ACH i

Independent Variables

Absolutes and Means

(a) Traits

1 Intelligence

2-21 HSPQ; 14 primary and 6 secondary personality source traits (A
through Qe and Q I through O VI)

(b) States

16-37 SMAT, 22 Motivation levcl measures at Session 1 (lst) testing

38-59 SMAT, 22 Motivation level measures at Session 2 (2nd) testing

60-81 SMAT, 22 Motivation level measures at Session 3

82-103 SMAT, 22 Motivation level measures at Session &

104-125 SMAT, 22 Motivation level measures at Session 5

126-147 SMAT, Mean level over retention period--Sessions 2 and 3

148-169 SMAT, Mean level over retention period--Sessions 2, 3, and 4

170-191 SMAT, Mean level over retention period--Sessioms 3 and 4

192 Arousal state levels at Session 2, Measure 1

193 Arousal state levels at Session 2, Measure 2

194 Arousal state mcan at Sessjion 1

195 Arousal state mean at Session 2

196 Arousal state mean at Session 3

197 Arousal state mean at Session 4

198 Arousal state mean of 1, 2, and 3

199-224 Fatigue State Levels (us for arousal)

225-231 Anxiety State Levels (as for arousal)




TABLE 10 (cont,)

(c¢) Backgrouar, Traits

232-237

238-241

242

43

Home Attitudes, Parents to Children, on the FAM Scales (six
variables originally)

Home Atmosphere, Child Rearing Practices (four variables originally)

Biographical Data

(10 variables on economic status, number of

children, etc., inserted as 242a, 242b, etc.)

(d) Manip: lated Conditions

243

244

245

246

247

248

249

Derived:

250-271

272

273

274

275-296

297-318

319-340

341

342

343

344-346

347=349

Contingent Reward

Non-contingent Reward

Immediate vs. Delayed Reward

Applied Arousal (music)

Applied Fatigue (aftermoomn)

Relevant Lesson vs. Irrelevant Lesson (Pets)

Pretest vs.

No Pretest

Difference and Ratic Scores

Reductions of SMAT tensions as reward measures (22 of them) from
pretest to after reward

Changes of state level on arousal, pre

Changes
Changes
Changes
Changes
Changes
Changes
Changes

Changes

of
nf
of
of
of
of
of

of

Repeat for

Repeat for

atate level on anxiety, pre

state level on fatigue, pre

SMAT, Session 2 to 3

SMAT, session 2 to &

SMAT, sessfon 2 to 5

state level on arousal 2 to
state level on arousal 2 to
state level om arousal 2 to
anxiety

fatigue

to post lst
to post Ist

to post lst
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TABLE 10 (cont.)

The relationships may be divided into Independent-to-Dependent and Independent-
to-Independent.

Relationships to be Examined (1t has seemed best to state the plan, though,
as described later, some were never reached before the analysis had to
stop.)

(a) Independent to Dependent

1. GCain in Second (learning) Session (variables 1 and 6 on Dependent
above) to Intelligence level

?. Gain in Second Session related to each of 14 HSPQ variables

2. Gain in Second Session related to each of 22 SMAT levels (tenth measure
on Second Session)

4. Relation of gain to state (a) at 1, and (b) as change: 8 =~ 1
(b) Among Independent

1. Relations among intelligence, HSPQ, and SMAT mean levels (approximately
37 x 37)

2. Relations of 37 variables in 1, to sigma on state levels on anxiety,
arousal and fatigue

3. Relations of 37 variables in 1, to sigma on state levels on anxiety,
arousal and fatigue

4. Relations of magnitudes of state change on arousal and fatigue to mani-
pulated conditions supposed to produce arousal and fatigue

5. Relations of ergic tension reductions on 22 SMAT variables to manipu-
lated rewards expected to affect them

As to the statistical eveluative procedures for examining the significance
and extent of these relationships, we felt we should not depend entirely on
any single approach. However, it is clear that concerning the variables
themselves, we have opted for meaningful factors rather than narrow behaviors,
and the relations of gain will be to factored structures in personality, abil-
ity, motivation, and p;ychological states. Indeed, we feel it is ofter over-

looked in purely applied or education analysis that it is important for any
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tenl theoreticnl advance to retain the findings in terms of psychologically
meauinplul, stmple structure factors, as far as traits, states, and certain
Aspects of environment are concerned. Fortunately, as far as personality,
ability, motivation, and general states are concerned, we were able to build
on a firm foundation of previous programmatic research, and only in, regard-
ing to, dimensions in child rearing practices and parental attitude measures
did we have to make a special full-scale faccor analysis as a necessary pre-
liminary to our main present analyses. Except, them, for these and a factor
analytic check on the state structure, the analyses in the Short Term stndy
could be made primarily by analysis of variance and by multiple regressionm.
The gain by using analysis of variance, when it can be applied, is, of course,
that interaction effects can be explored, and we shall therefore consider
this analysis of variance approach first.

Since we do nc’ wish to obtain orthogonality of the unmanipulated vari-
ables by artificial selecticn on our total population, the analysis of vari-
ance will be confined to those treatments that are orthogonalized by pre-

« planning and manipulation, namely (1) delayed vs. non-delayed reward, (2)
arousal (music) vs. non-arousal, (3) fatigue--high vs. low, (4) contingent
vs. non-contingent reward, and (5) effect of one vs. two week lapse. In
these cases, F-tests, and later t-tests, have been applied and interaction
effects have been examined. However, the higher order interactions are so
numerous that they becomt¢of uncertain significance and will not be pursued.

The second and later approach (still within independent-dependent rela-

tions, as was the first), is one of multiple correlation and canonical
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analysis,l and this has been reached only in some instances. Whenever the
predictors are (mutually oblique) factors, it was proposed to proceed tc partial
and rmultiple correlations which is the same thing as obtaining the loading of
each factor on the devendent variable {by inverting the factor inter-correla-
tion matrix, etc.). This could be done for meaningful subsets, such as per-
sonality and ability variables, motivation and state variables, and all com-

, bined. One could proceed to do the same for higher order factors among these.

To examine the relative contributions of the ummanipulated independent
vafiables just discussed, and the manipulative conditions, we planned either
to use multiple regression models for analysis of wvariance, or factor analy-
sis of combined pre- and post-influence scores in a single score matrix.

C. Results. At the time of complete expenditure of available funds, in
August, 1973, all Long Term study data had been completely gathered aud com=
pletely analyzed. All Short Term data had been completely gathered, scored,
and recorded for analysis: but the actual analysis was stopped in mid-career.
The experimental data gathering for so complex and exhaustive a design as
was presented by the Short Term study, was a tremendous undertaking and took
the full time of two research associated for 2% years --the previous, first
year of the total research being given to preparation aad the long Term study.
Cnly six months remained for the anslysis and this proved quite inadequate

for the volume of analysis to be done. Accordingly, the full design for the

1Since our independent variables are meaningful as they stand, the multi-
ple correlation would be more important for basic as contrasted with applied
research. We planned originally, therefore, to begin, in fact, with the
zero order correlations cf all predictors with all dependent variables, but
this was completed only for the Long Term study. As regards applied research,
the nature of our dependent variables is so diverse, and so "accidental' to
our particular study that there is little point in this Short Term research
(it {s otherwise in the Long Term research) im reaching total canonical corre-
lations. What we ultimately need here is consideration of simply each depen-
dent variable, in its own right and meaning in terms of its first order

correlations with the predictors.
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analysis of vartance for the Short Term study was worked out by Research
Associate (now Professor) Tom Bartsch. The number of effects, cells, and
possible interactions, can be most comprehensively seen from his Diagram 2,
attached here as a folder.

On the usual analyses Bartsch at first reported significant F ratios for
the effect of experimental manipulations on the driver safety lesson, but ran
into doubts, and disputes with other statisticians on the legitimacy of the
interpretations. The number of possible comparisons of means is very large,
and, in terms of available degrees of freedom, firm interpretations cannot
often be made.

Accordingly, it was decided to brcak up the large, balanced factorial
design for the analysis of variance and to proceed by 3 larger number of sub-
analyses. In doing this, we realize we run into the possibility that the
distribution of error will be spuriously bdiassed, in terms of the overall
expected error distribution; but to take this risk has seemed the only way
to setting down straightforward conclusions free of extremely complex quali-
fications. Such conclusions are at least testable by investigators able only
to enter experiment with limited fractioms of our total design.

One such analysis, carried out by Bartsch, is that of the effects of
contingent and non-contingent reward on the gain from the learning session,

i. e. between that and the second week (third sessfon). It will be remembered
that subjects were pre-tested on either the pet or safety instruments, and
they were then shown a film on either pet or safety materials. Immediately
following the film, subjects were given an immediate post-test, again on
either the pet or safety matecial. At this time, two types of reward were
administered in a balanced fashion, contingent and non-contingent. These

types of reward have been described previously (pp. 26-30). After a week's
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interval, all subjects were again given a second (delayed) post-test on either
the pet or safety material. The effects of reward on achievement were analyzed
by a 2 (type of pre-test) x 2 (type of lesson) x 2 (type of immediate post-
test) x 2 ( presence or absence of comtingent reward) x 2 (presence or absence
of non-contingent reward) x 3 (occasions of measurement) factorial analysis

of variance with repeated measures on the last factor. It must be noted that
due to the balanced nature of the design with reference to the sequence of

pet and safety tests and lessons, the effects of substantive interest are
couched within certain contrived interactions. The results of the analysis

of variance indicated the presence of these 'contrived" interactions but did
not, however, contain any evidence that the reward manipulations affected
achievement test performance, i.e. interactions involving these manipulations
did not reach significance.

This absence of evidence of effects for contingent or non-contingent
reward (as opposci to no reward) is, in the principal investigator's opinion,
most probably due to the execution of the design in such a way that the sub-
ject was unaware at the first test (Session 2) which of his responses was
correct and which incorrect. Alternatively, as Bartsch suggests, it could

also be due to the fact that mo new acquisition (learming) trial, in which

at least the individual's general effort and attention wight be heightened

by reward, followed this reinforcement experience. Thus, as pointed out ia
Section III, D, 1, above, differential reward could act only by producing
differential rctention--interpretable as due to consolidation through greater
retrospective interest in the learning experience as a whole. And such an
action would be discoverable only by the measures on the delayed post-test.
Although this has been examined it also proves to be non-significant, a result

that is not surprising in view of the very small effect that might be expected

d



on psychulogical grounds to a 'retrospective consolidation" or "actiom of
reward on reminiscence effect."”

The results of this were successful in significantly altering performance
on the achievement tests and the resulting performance increment was main-
tained over the week interval. Table 11 presents a subsection of the means
from the total ANOVA e&s an illustration of this effect. An inspection of
this table reveals that subjects who were exposed to the pet film exhibited
an increase on the pet achievement test (11.5 to 21.5) from pre to immediate
post condition. Since the subjects exposed to the pet film but tested on
the safety material did not exhibit the same increment, testing effects may

be ruled out as a sole explanation of gain in achievement.

TABLE 11

Means for the Pet Lesson Group (Selected out of Total Design) as a
Function of Type of Reward (Contingent or Non-contingent) and
Type of Substantive Achievement Test

Type of Contin- Noa-con=- Type of Score on

Type of Substance Immediate gent gent De layed Sessions
Pre-test of Lesson Post-test Reward Reward Post-test 2 3 4
Pet Pet Pet No No Pet 11 21 19
Pet Pet Pet No Yes Pet 12 22 20
Pet Pet Pet Yes No Pet 12 21 20
Pet Pet Pet Yes Yes Pet 11 22 19
Safety Pet Safety No No Safety 12 14 14
Safety Pet Safety No Yes Safety 12 14 14
Safety Pet Safety Yes No Safety 15 15 15
Safety Pet Safety Yes Yes Safety 12 13 13

s ¥}
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At the present moment, the remaining analyses are not upon achievement as
the depeudent varfable,but are concerned with relations among what at first
(Table 10) were classed as dependent variables. The first such analysis was
of the effect of fatigue upon psychologicel states, these states being considered
intermediace variables, dependent as to fatigue, independent as to achievement
gain. A second analysis was that in which arousal, by music, was the indepen-
dent variable. The same design of analysis was used for both, as shown in
Table 17. In these analyses due regard was paid to an effect not previously
intrcduced--namely sex difference--because the full design would have had insuf-
ficlent degrees of freedom. A balanced 2 x 2 x 2 factorial design was set up
as shown in Table 12 to permit investigation of possible inte;actions with the

sex difference.

TABLE 12

Design for Analysis of Fatigue Effects
(Repeated Similarly for Arousal by Music Effects)

sex Aroucal Tatigue
Music Farly Morning Tcst
No Muslc Late Aftornoon Test
Boye
ios 12073
’ Music £arly torning Tesc
wO Music late Afternoon lest
Music tarly Morning Test
N Music Late Afterncon Test
Girls
(= 1;93) .
Music Early Morning Test
Ve Muoic Late Aftcrnonn Test
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The corresponding arousal design of course held time of day consiant.
The dependent variables in both analyses were the seven separately examined
state scores on the Seven State Questionnaire. Several main effects and inter-
actions were found, and these are shown graphically below. This diagram 1is
meant for illustrative purposes only as the published articles spell out in

detail the magnitudes of the galins or shifts.

DIAGRAM 3
Results of Analyses in Rough Graphical Fo'm

Main Effccts From Fatigue

N\

anxiety \ Stress !
Score :::::::”’,; Score .

7
b
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\ \
kegression hh"‘-—_-q Depression ‘.‘..“"'-
Score --~‘-“H sScore | ?-‘."“-..
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\
———

]

b

. \ M
ps .0 p € .01

* M = Morning Test Session; A = Afternoon Test Session. These diagrams
{1lustrate the changes in psychological states that occur from morning to
afternoon. . Q;
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It {s readily evident that as far as fatigue as a manipulated (i. e. time
of day) influence is concerned, a high proportion of the state measures show
significant effects. Anxiety, depression, and regression increase at the
p £ .01 level of significance, and the stress state at the p £ .05 level. As
far as we know, this is the first direct and adequate demonstration of such
an effect on depression and stress, though as long as forty years ago, Cattell
(1935) using motor-perceptual rigidity as a measure of regression showed a
steady increase of regression throughout the day. In later research on anxiety
alone Cattell and Scheier (1961; also Cattell, 1957) gave evidence of a diurnal
rhythm in which the psysiological indices of anxiety increased, as does the
questionnaire measure used here, from morning to afternoon.

The main effects in regard to sex proved significant in the following
states. It is surprising that anxiety is not among them since as far as mea-
sures of anxiety as a trait are concerned, boys have consistently been signi-
ficantly lower than girls. Here, as Diagram 3 shows, the state scores show

girls significantly higher on exvia and on general arousal level.

CIAGRAM &

Sev Differences in State level

“xvia Arousal

Senre Score //)\
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The significant interaction effects are shown in Diagram 5. The gemerally

highe: arousal level in girls is accompanied by a tendency for it to drop

throughout the day tn a significant degree not found in boys.

DIAGRAM 5

iatesaction Effects Observed in Ltates

Jepression score

® Beys
Girls
1 i}
Ne Music
Music

p £.MN

Arousual Score

A
Girls
[ o boys
i 1 1
\ 1
M A

£ € .05

Fatigue Score

/ Boys
L

e Gitls
°
3 |
1 1
M A

p< .0t

A very curious result is that martial music produces an increase in depres-

sion émong boys, an effect not moticable in girls. The fact that the former

were, at the time of testing, subject to the draft seems an over-simple

“ &



explanation! Tinally, we notice that girls increase more in fatigue in the
afternoons, a resuit which one is tempted to explain in conjunction with their
greater arousal level in the mormnings.

The above are the relationships in the Short Term study so far examined
and evaluated, but they are obviously only a small fraction of the possibilities
considered in our hypotheses set out in Section E, or of the possible inter-
relations among the variables listed in Table 10. In our opinion, the most
important of these relations still to be examined from the data we have recorded
are:

(1) A further examination of the relation of forms of reward to achieve-
ment. Although a null result has been reported above with respect to the main
one week gain, it is still worth while to examine the two week gain. Interaction
effects also remain to be fully examin>d as well as a possible difference of
delayed and non-delayed reward.

(2) Although we bhave examined, and found positive effects for, the influ-
ence of music and hour of day upom arousal and fatigue, we have not yet examined
the effects of these latter, as state measures, upon achievement.

(3) 1Instead of taking the manipulated reward itself, we can study the
hypothesized effect of the reward as measured in tension ieduction magnitudes
on the motivation analysis test. That is to say, gain is to be related to the
differences of Sessions ] and 2.

(4) Expanding (2) above, there are a whole series of state-to-achievement
gains (immediate and delayed) to be examined. These include relating gain
to leve! of all seven states on the Seven State Battery.

(5 Although the Long Term study has shown highly significant relations
of characters of the individual--personality, intelligence, and motivation--

to achlevement, no one of the approximately 35 individual difference factors
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has yet been related to learning gain in a single lesson, as in the Short
Term data.

(6) A substantial number of psychologically important relations remain
to be investigated amoug the "predictors™ themselves. These include (a) the
higher order factors and relations between personality and motivation variables,
(b) the relation of occasion-to-occasion variability on the state measures to
personality variables. Possibly also variability on the dynamic (SMAT) fac-
tors (and even the personality facters themselves) is a gemeral trait which
is related to HSPQ wmean measures, e. g. on ego streantk, C.

(7) The fact that no relation has been found between reward and gain,
and the possibility that none may be found between temsiom levels and gain,
does not logically and statistically preclude the possibillity that our hypoth-
esis six above is true. This hypothesis is that recall as reminiscence (dif-
ference of ACH on Sessions 2 and 3) is greater when the individual's emotiomnal
state on the second occasion more closely resembles that on the first. This
involves calculating a pattern similarity coefficient for each individual on
his Seven State and SMAT score profile on first and later (recall) sessionms.

(8) A second order dR factoring of state measures, i.e. an examination
of the way in which levels on the eight states--fatigue, anxiety, etc.--covary
from occasion to occasion.

Two of the above are at present under investigation, number (1) by Bartsch
and Cattell and number (2) by Cattell, Barton, and Bartsch. Plans are being
made among the three investigators also to preserve the data for analyses (3)
and (4).

It must be said at this retrospective point that uvo apologies seem called
for on anyone's part for the fact that not all the hypotheses we originally

set up for testing have yet been examined. The data-gathering part of this
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research was enormous--and complex! Probably there has seldom been gathered
so many variables on so many subjects and so extensive a multivariate analysis
undertaken. Obtaining five sessions of time from so many schools was itself

a public relations task not easily consummated. The Long Term study was com-
pleted in cvery detail, and its results have already been made available in
some 20 publications (below); but in the Short Term study, we were caught with
tie situation in which the last of the data could not be gathered in until

the beginning of the last year. .We, in féét,.had just tem months in which to
complete the scoring, make all analyses, and begin writing up. Im spite of
the full time dedicated work of Dr. Keith Barton and Dr. Tom Bartsch, and vir-
tually the full time of the principal investigator, only scme four out of ten
proposed analvses could be completed in the time, before the team broke up in
July, 1973,

The data from this research and the further possible analyses to be made
from it, seem to us so valuable that every effort should be made to ensure
completion. Unfortunately, our appeal for supplementary funds for this pur-
pose, made by the principal investigator was tur ned down. Nevertheless, Barton,
Bartsch, and Cattell have continued with at least two of the above further
analyses, as stated, and it is greatly to be hoped that Drs. Barton and Bartsch
(Dr. Cattell having retired from the University) will be granted (perhaps
under the Small Grants scheme) enough to help them complete under more favor-
able conditions certain specifically defined analyses from material which
Professor Cattell has so far been abie to keep in well recorded storage at

the University of Illinmois.




IV SUMMARY

This study of Effects of Personality, Motivation, and Reward on Learning

attacked the problem in two main ways: (1) What has been called the Long
Term Study, which studied school achievement and gain in school achievement
over a one year period, taking four major, representative areas of school

study, and (2) The Short Term Study which took a single lesson period and

planned to relate learning not only to fixed personality and motivatiom traits,
as in (1), but also to emotional state at the time, stimulation of arousal,
level of fatigue, amount of contingent, non-contingent, immediate, and delayed
reward, and changes of motivation level during the learning and recall (over

a two week interval).

The results of the Long Term study were statistically significant in
support of virtually all hypotheses we had started with from previous researches.
Culture fair and traditional intelligence tests, measuring respectively fluid
and crystallized intelligence, had the expected magnitudes of relationship
(centering on 0.5). The personality factors of super ego stremgth (G) and
self sentiment (Q3)--for the seventh grade--had the usual magnitude of posi-
tive association, and ego strength (C), affectia (A), premsia (1), asthenia
(J), and guilt promeness (0) had consistent relations across all four subjects,
but specific to a class. The motivation traits, measured by SMAT, also had
the hypothesized relations, e. g. positive on sentiment to school, super ego,
self-sentiment to school, super ego, self-sentiment, fear, pugnacity, and home
sentiment, but in the integrated component only. Integrated and unintegrated
measures of motivation frequently acted, as the dynamic calculus would expect,
in opposite directions.

The prediction of gain score over the year, on the other hand, was less
successful, significant iesults being found omly for two or three second order

personality factors. We conclude that the best psychouwetric trggtqeht of gain
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scores has not yet been achieved. Or the absolute level over the year, however,
our conclusion--contrary to much that is written in educational psychological
reviews of this field--is that substantial gains in prediction rcsult from

adding persrnality and objective motivation measures to the predictors previously
fromability alone. Indeed, our results in the main definitely support the find-

ings in The Prediction of Achievement and Creativity by Cattell and Butcher,

«hat (a) the ability, personality, and motivation measures are substantially
mutually independent (except for super ego and self sentiment being factors

both in the questionnaire and the objective motivation measurement media),

(b) each contributes equally and therefore about a third, of the predicted vari-
ances on the criterion, and (c) together they account for from 51-767 of the
achievement variance, depending on the school subject concerned.

Further, analyses were made showing significant relations also between
child personality, parental attitudes, and child rearing practice factors.

All the above results are already set out in detail in some 2) articles pub-
lished or accepted for publication.

In the Short Term study, some 2500 sixth and seventh grade boys and girls
were given standard video lessons on (a) Driver Safety, and (b) Care of Pets.
They were measured on the same traits as in the Long Term study (intelligence,
14 personality factors, 20 motivation factors), and also on each of seven
psychological state factors, at the time of learning and recall, in 8 design
with five sessions {only three taken by any one group). Additiomally, there
were manipulations covering (2) inducing changes in arousal and ﬁatigue. by
music and time of day, (b) varieties of reward and non-reward for the learning
recorded after the lesson, covering contingent and non-contingent, immediate
and delayed reward, conveyed by dollar bills. Practical difficulties forced

the experimenters to abandon the plan--that each S woulg know which items he

4 8
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had answered correctly znd which incorrectly and this alters the situation
from that in the typical learning experimcnt, since S's are now rewavrded for
effort rather than correct results, and the effect is on comsolidation of
learning (reminiscence effects) rather than on a second learning opportunity.

An analysis of vaviance in terms of nine effects ran into interpretive
difficulties owing to the large numbers of interactioms in relatinn to degrees
of freedom. However, various sub-analyses were made before the expiration
of funds and the dispersal of the research team stopped further analyses on
this extensive and carefully recorded body of measures in a complex design.

The lessons produced highly significant increments between pre- and post-
tests of achievement: but no significant differences were found for the diverse
reward effects. Analyses of intermediate effects showed that state measures
on anviety, depressior, stress, and regression increased significantly with
later hour of day. There were sex interaction effects, girls having a higher
arousal level than boys but decreasing significantly during the day. The
increase in fatigue was also significantly greater for girls than boys. A
curfosity cf these results was that martial music, intended to increase arousal
(which it did) also produced a significant increase in depression score ou
bovs but not girls.

The analysis of the effect of arousal and fatigue levels (as manipulations
and as scale-measured states) and of the remaining five states, upon achieve-
ment, has been undertaken since the terminmation of the study, by Barton and
Cattel!, and it can be said at this point only that about half of the possible
relations are statistically significant. Bartsch and Cattell are continuing
analyses also with respect to interactions in the relation of recall improve-
ment to reward, and in regard to predictions of learning rate in a single
lesson to the individual difference trait measures found predictive in the

Long Term study.
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A statement of hypotheses still remaining to be tested by this data, and
of the variables needing to be statistically related to examine these hypotheses,
has been set out systematically above. It is planned, in view of the probably
unrivalled completeness of data and size of sample in this area, for Drs. Barton,
Bartsch, and Cattell to continue im association in these analyses, to the

extent that individual resources and further aid permit.
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