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ABSTRACT 

Two experiments were carried out within the framework of Cattell's moti
vation theory. Results demonstrated that dynamic trait factors, each of which 
encompasses a wide spectrum of specific attitudes, are functionally unitary 
entities, since manipulation of only one component attitude (e.g., fear of war) 
results in changes on related attitudes (e.g., fear of illness, fear of parental 
rejection). The experiments further clarified the theoretical nature of drive 
stimulation and drive frustration within the context of this motivational theory. 

INTRODUCTION 

The domain of motivation has provided a rich field of research for psycholo-. 
gists throughout the last half century. While a good deal of this research has 
been directed towards comparative studies of animal behavior (Beach, 1955; 
Hebb, 1949; Young, 1936), a number of other theorists, particularly those in 
personality (Freud, 1949; Allport, 1961; Maslow, 1954), have attempted to con
struct a viable framework for dealing with dynamic human behavior. Although 
these approaches have generated many interesting hypotheses, they have 
usually eluded rigorous experimentation and precise quantification. 

With advancements in multivariate experimental psychology, a more in
tensive examination of these dynamic phenomena was begun. The findings of 
this research have been integrated within a motivational theory that has come 
to be known as the "dynamic calcuh.ts." It is not possible to give a compre
hensive statement of the dynamic calculus here. For this the reader must be 
referred elsewhere (Cattell, 1959; Horn, 1966; Dielman & Krug, 1977). How
ever, a brief overview of the major elements of the theory may help in providing 
an appropriate background for the present research. 

The two main avenues of development within the dynamic calculus have 
been ( 1) identifying the structure underlying various expressions of interest 
strength , and (2) identifying the structure underlying the interests themselves. 
With regard to the former, research has provided us with seven primary factors 
and two secondaries, which seem largely to describe the relationships among 
expressions of interest strength. These factors have been called the motiva
tional components. With regard to the structure of inte·rests themselves , a 
number of distinct factors have been identified and replicated, ranging from 
developmentally primitive needs such as assertiveness, pugnacity, and mating 
(referred to technically as ergs) to more finely articul~ted interest structures 
such as attachment to school, to home, and to country (known. technically as 
sentiments). Collectively, these ergs and sentiments are referred to as dynamic 
structure factors. 
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Theoretically, dynamic structure factors are assumed to extend across a 
broad spectrum of specific attitudes. The fear erg, for example, extends across 
fear of war, fear of disease and illness, fear of parental rejection, etc. Regard
less of how distinctive the various component attitudes might appear on the 
surface, theoretical postulates from the dynamic calculus hold that they are 
functionally interdependent. Stimulating the fear of illness attitude, for 
example, will also tend to stimulate the fear of war attitude, although perhaps 
not so intensely. To some extent the attitudes may be viewed as inter
changeable. One practical corollary of this principle is that we can obtain valid 
measures of the factor as a whole without having to assess every component 
attitude in turn. 

For more than 30 years the dynamic calculus has accepted this proposition 
largely on the strength of the factor-analytic evidence of structure. That is, co
variation among a set of attitudes was taken as evidence of their inter
dependence. Some recent work has aimed at a more direct test of the hypothe
sis (Kawash, Dielman, & Cattell, 1972; De Young, Cattell, Gaborit, & Barton, 
1973; Cattell & Dielman, 1974), but no clear-cut experimental demonstration 
has yet been provided. Consequently this became the first aim of the present 
research. Operationally, the question was: Can we experimentally raise or 
lower the level of one attitude and detect corresponding changes in the level of 
the factor as a whole? 

Experiments designed to study human motive strength have generally 
employed two distinct types of manipulation. In some studies, performance is 
evaluated following stimulation of a particular interest. For example, thirst is 
stimulated by withholding water, hunger by withholding food. We might then 
check to see how quickly a rat learns a maze to reach the desired goal of water 
or food. In other studies, performance is evaluated following frustration of a 
particular interest. Here, the desired reinforcement is withheld. The distinction 
between these two processes, stimulation and frustration, can best be made by 
considering the basic stimulus-response-reinforcement learning sequence. 
Stimulation of a drive is directly concerned with the stimulus aspect of the 
sequence. We can, for example, normally stimulate the sex drive in people by 
exposing them to increased amounts of erotic material. Because of this direct 
focus on specific stimulus characteristics, the effects of stimulation on observ
able measures of motivation strength are apt to be localized and direct. To con
tinue the example, if we stimulate the sex drive we expect to see a rise in 
measured sexual interest, not in thirst or hunger. 

Frustration, on the other hand, relates not to specific stimulus characteris
tics but to the consequences of the behavioral act. The creative drive in writers , 
for example, is frustrated when they receive only rejection slips in response to 
their submissions. 

In terms of the usual paradigms, frustration (as a consequence of behavior) 
leads to eventual extinction of the behavioral act. Furthermore, as others have 
pointed out (Mowrer, 1940; Sears, 1943; Child & Watterhouse, 1952), the 
extinction of one behavioral act may lead to the appearance of earlier learned 
behaviors , a phenomenon termed regression by dynamic psychologists. It 
would seem then , conceptually, that the effects of drive frustration are apt to be 
somewhat more diffuse than the effects of drive stimulation, since the precise 
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sequence of regression would be a function of the learning history of the 
organism. In this context, the distinction between Unintegrated (U) and Inte
grated (I) motivational expres_sion becomes particularly crucial. As was 
outlined earlier, the dimensionality of motivational expression has been ex
plored and · factorially defined in terms of seven primary components and two 
second-order motivational strength factors. These last two are called 
component I (Integrated expression or interest strength arising from conscious, 
reality-tested motivation) and component U (Unintegrated expression or 
interest strength arising from tendencies that have not been consciously 
organized and reality tested). Sweney (1969) has recently attempted to con
struct a theoretic bridge between these motivational concepts and traditional 
learning models by identifying integrated motivational strength ( component I) 
with habit strength and unintegrated motivational strength (component U) with 
drive level. In essential agreement with Sweney's position, Krug and Henry 
(1974) have more recently chosen to describe integrated motivation strength as 
representing satisfaction level. 

Building upon these basic premises, the following hypotheses present 
themselves: (1) that in the stimulation of an erg or sentiment the measurable 
effects will be essentially restricted to that specific erg or sentiment and will not 
readily extend to other ergs or sentiments, and (2) that in the frustration of an 
erg or sentiment the effects will be more diffuse and lead to a general decrease 
in the level of integrated functioning. 

In order to insure congruence across the numerous experiments conducted 
on the dynamic calculus, Cattell has suggested that any attitude which is to be 
studied must be able to be formulated in terms of a common paradigm. Two 
such attitudes were selected for the present study, one known to be an element 
of the basic fear drive, the second involved in the developmentally more refined 
school sentiment. In terms of the paradigm these may be expressed as: (1) "I 
want to avoid war and violence,'' and (2) ' 'I want to do well academically.'' 

The specific experimental expectations were: (1) that subjects exposed to a 
threat-arousing stimulus would show a significant increase in the fear erg, and 
(2) that students given poor reports of their academic achievement levels would 
show a decrease in the strength of the school sentiment. 

In terms of the stimulation-frustration hypothesis, the specific experi
mental expectations were: (1) that under experimental stimulation of a motive, 
the impact will be most noticeable in the unintegrated expression .of interest 
strength, specifically as a rise in drive level; and (2) that under experimental 
frustration of a motive, the impact will be most noticeable in the integrated 
expression of interest strength, specifically as a decrease in satisfaction level. It 
is difficult to anticipate what stimulation will do to integrated motive strength, 
or what frustration will do to unintegrated motivation. A reasonable hypothesis 
is that stimulation will lead to a decrease in integrated strength, and frustration 
will cause drive level to rise. Thus, for example, an individual presented with a 
long series of sexually stimulating pictures might experience a decrease in 
sexual satisfaction. Conversely, an athlete who finishes second or third in one 
tournament might be driven even harder to win first place in the next. . 
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EXPERIMENTAL DESIGN 

Two independent, experimental procedures hereafter identified as the 
achievement experiment and he fear experiment were carried out. Complete 
data were available for 240 seventh- and eighth-grade students from Mounds
Meridian High School in Southern Illinois. 2 

The principal instrument for the study was the School Motivation Analysis 
Test ($MAT: Krug, ,Cattell, & Sweney, 1976). Developed on the basis of 
dynamic calculus theory, this test assesses motivational level in each of ten 
important behavioral areas (assertiveness, mating, fear, narcism, pugnacity, 
protectiveness, self-sentiment, superego, school, and home). Motivation 
strength in each area is expressed in terms of an unintegrated (U) component, 
measuring drive level, and an integrated (I) component, measuring drive satis
faction. The relative excess of unintegrated over integrated motive strength is 
taken as an index of dynamic conflict (Dielman & Krug, 1977). Five derivative 
scores (general information-intelligence, total integration, total autism
optimism, total personal interest, and total conflict) can also be calculated from 
the SMA T protocol. 

Both experiments were conducted on separate days, with a one-day 
interval between testings. 

In the achievement study, 48 seventh-grade students were randomly selec
ted for the experimental group, and 61 seventh-grade students served as 
controls. Before the experiment began, both groups completed Scale 2 of the 
Culture Fair Intelligence Test, a nonve!bal measure of general ability. Students 
were told this test had been devised to predict how well the student would do 
academically later on in school., Subjects were asked to estimate how they 
expected to do on the test, and guidelines were provided for interpreting 
scores. Next, the SMAT was administered. Reports were prepared for each 
student in the study, giving fictitious results of his or her performance on the 
"scholastic achievement" test administered earlier. Control group subjects 
received scores at or slightly above their personal expectation level. Experi
mental group subjects were given scores below their personal expectation 
level. These results were returned immediately before all students were 
retested with the SMA T. 

In the fear experiment, 69 eighth-grade subjects were randomly assigned 
to the experimental condition and 62 served as controls. Immediately before the 
second SMAT testing session, those in the experimental group saw the movie 
"Toys," produced by the Canadian Broadcasting Corporation , which makes a 
dramatically powerful statement against war and violence. Those in the control 
group saw the movie "Pigs," which deals with a day on a pig farm. The films 
were of approximately equal length. Immediately after the films, both groups 
were retested. 

BETWEEN-GROUPS DIFFERENCES 

Initially, two control groups were set up on the assumption that motiva
tional patterns might change dramatically within each age period. When the 
data were analyzed, however, there appeared to be only one ~ignificant differ
ence between the change scores of the two control groups, and this was on a 
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factor (home: I) that was not involved in any of the hypotheses formulated 
earlier. Consequently, it seemed appropriate to pool the two samples into a 
single control group in order to make subsequent comparisons more powerful. 

Means and standard deviations of change scores for each of the groups 
studied are -presented in Table 1. For each dynamic trait, pretest scores were 

Table 1 

MEANS AND STANDARD DEVIATIONS OF CHANGES ON SMAT FACTORS 

Experimental Groups Control Group 

Dynamic Structure Achievement Study Fear Study 

Factors Mean SD Mean so Mean SD 

Assertiveness - .05 .89 -.13 .90 .11 1 .10 

Mating .06 .93 .11 .98 .09 1 .05 

Fear -.04 1.08 .29 .97 - .05 1 .00 

1 Narcism - .10 .86 .00 1.11 -.18 .99 

l! Pugnacity - .02 .99 -.06 .99 -.26 1 .01 
aa • Protectiveness .02 1.10 .03 1 .11 .17 .90 c 
c Self-Sentiment .10 . 93 .12 . .96 .02 1.05 
:, 

Superego .09 .97 -.06 .96 -.12 1.05 

School .11 1.03 .09 .92 .16 1 .04 

Home .09 1.11 -.06 .91 - .07 1 .00 

Assertiveness -.11 1.00 .13 .96 -.14 1.05 

Mating - .10 1.00 .08 .89 .06 1 .07 

Fear -.07 .99 - -.18 .93 .08 1 .05 

1 Narcism - .09 .82 .18 1 .03 .13 1.05 

l! Pugnacity - .07 .86 - .02 .96 .13 1 .13 
aa • Protectiveness - .10 .93 .13 .91 .19 1.08 
~ 

Self-Sentiment - .23 .99 - .18 .96 - .25 1 .04 

Superego - .04 1 .00 -.03 .94 .04 1 .04 

School -.31 .94 .08 .91 .14 1 .07 

Home -.45 1 .12 .00 .90 -.10 .99 

subtracted from posttest scores. Positive values indicate that subjects 
increased, on the average, between testings . Negative values indicate a decline 
in scores. 

Two approaches were taken in the analysis of these differences between 
groups: (1) direct tests of hypotheses established at the outset of this research, 
and (2) a multivariate methodology which permitted an analysis of the totality 
of differences and allowed for the interrelationships among the factors. 

The results of univariate tests of mean difference showed that the experi
mental group in the achievement study had dropped significantly with respect 
to controls on the integrated school sentiment (t = 2.41, p < .05), dropped on 
the total (integrated + unintegrated) protectiveness sentiment (t = 1. 97, p < 
.05), and increased on home conflict (t = 1.96, p < .05). With respect to the 
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SMAT derivative scores, the experimental group showed a significant decline 
in the overall information score (t = 2.14, p < .05) and integration score (t = 
2. 96, p < .01), and a rise in overall conflict (t = 2.59, p < .01). 

In the second experiment the change on unintegrated fear was in the 
expected direction (t = 2.27, p < .05). However, no other scale comparisons 
were significant at conventional levels. 

Next, a more exhaustive multivariate analysis was undertaken. Scores 
reflecting the change from Occasion 1 to Occasion 2 were analyzed by means of 
a step-wise discriminant function analysis in order to identify linear combina
tions of factors that significantly differentiated overall change in the experi
mental group from change in the control group. That is, what linear combina
tion of factors best explained the differential change between the two groups? 

For the achievement experi~ent, the optimum function for differentiating 
the exoerimental from the control group was: 

.08 (Home: U)- .07 (Mating:I) - .08 (Narcism:I) - .18 (School:!) 
- .10 (Protectiveness:!) - .15 (Home:I) . 

In the fear experiment, the optimum function was: 

.13 (Pugnacity: U) + .09 (Fear: U) - .09 (Protectiveness: U) 
+ .07 (Home:U) + .15 (Assertiveness:!) . 

Both functions were significant beyond conventional levels. 

(1) 

(2) 

It should be noted in these equations that the method used here examines 
relative differences between groups and not differences relative to zero. In 
equation (1), for example, the weight of .08 for the unintegrated home senti
ment does not indicate directly that the experimental group increased while the 
control group decreased or remained constant, but that, relative to the overall 
shift of groups between occasions, the experimental group was higher and the 
control group lower. 

In the achievement experiment, the weight assigned to integrated school 
interest is in the direction predicted by the experimental hypothesis established 
at the outset of this research. The role of narcism most probably reflects 
varying levels of egoistic self-concern in the two groups, the experimental 
group having experienced a damaging blow to the ego, the control group 
having experienced an enhancement of self-image. The negative weight 
assigned to protectiveness suggests that the experimental group may have 
become somewhat hardened by this experience. The differences on uninte
grated home interest may be explained, to some extent, as increased 
dependency needs in the experimental group. Taken together with the negative 
weight assigned to the integrated home factor, these probably reflect an 
increase of conflict in this interest area. Perhaps the experimental manipulation 
was sufficiently realistic to stimulate concern about what parents might think 
about their poor performance. 3 The negative weight on integrated mating is 
not immediately interpretable but may be part of a general decline in 
integrated motivation for the experimental group. 

In the second experiment, the increased fear drive is again consistent with 
expectation. To some extent it would appear that the changes here are offset by 
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an increase in the pugnacity and assertiveness ergs and a decrease in the pro
tectiveness drive. The home drive is also stimulated, perhaps once again 
reflecting increased dependency in experimental subjects. 

DISCUSSION AND SUMMARY 

This research was designed and executed to test two major hypotheses: (1) 
that the functionally integrated nature of dynamic structure factors can be 
demonstrated by showing a significant change in the level of the factor as a 
whole when only one component attitude is experimentally manipulated, and 
(2) that the frustration and the stimulation of an erg or sentiment can be shown 
to have differential effects on the level of total integrated motivation strength 
across attitude content. 

Statistical tests of changes on unintegrated fear and integrated school 
interests provided support for the first hypothesis. The fear experiment is 
perhaps the more dramatic illustration, since the specific attitude chosen for 
manipulation was fear of war, while the two attitudes measured by SMAT are 
"I want to avoid painful injuries and frightful diseases" and "I do not want my 
parents to reject me as a failure and disappointment" (Krug, et al., 1976, p. 7). 
This covariation of effect, evident when manipulation of a specific fear results 
in general fear arousal across other fear content areas, underscores the 
functionally unitary nature of the fear erg and, by implication, other ergs and 
sentiments similarly discovered that might have been selected for the demon
stration. 

Earlier, theoretical arguments were developed to suggest that frustration 
and stimulation would ·operate differentially on integrated and unintegrated 
motivation strength. 

Results of the univariate analyses showed that frustration of the school 
sentiment led to significant integrated changes, while stimulation of the fear 
erg led to significant unintegrated changes. Changes in unintegrated school 
level under frustration and integrated fear levels under stimulation were in the 
opposite direction but did not reach statistical significance. Furthermore, tests 
of the composite integration level showed that experimental subjects dropped 
significantly in a frustration but not stimulation condition. · 

Results of the multivariate analyses provide somewhat more dramatic 
evidence in support of this hypothesis. Of the variation in change scores 
explained by the discriminant function, roughly 80% in the frustration 
(achievement) exyeriment is attributable to integrated factors, and about the 
same proportion in the stimulation (fear) experiment .is attributable to uninte
grated factors. 

The magnitude of effect in the two experiments was somewhat less than 
might have been anticipated. However, the design called for these effects to be 
manifested in change scores, which are known to be very unreliable unless 
based on pre- and posttest scales of extremely high reliability. Undoubtedly 
this made it more difficult to' detect hypothesized effects, and future work of 
this type would do well to consider alternative designs using, perhaps, random 
assignment of the subject population to independent contrast groups, each of 
which would be observed under a single condition. 
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In summary, then, the present research: (1) empirically demonstrated what 
had long been supposed-that dynamic structure factors, although extending 
across many component attitudes, are functionally unitary entities; and (2) ex
tended the theoretical framework of an established motivational theory to an 
understanding of the process of frustration. Within the applied domain, the 
results shown here suggest that instruments such as SMAT and equivalent 
tests for other ages can provide insightful measurement of frustration patterns 
which could prove invaluable to clinicians and counselors. 

NOTES 

1 Requests for reprints should be sent to Samuel E. Krug, Test Services Division, IPAT, 1602 Coronado D-:ive, 
Champaign, Illinois 61820. 

2The author wishes to thank administration and staff at Mounds-Meridian for their cooperation in this investi
gation, which required nearly 3,000 student hours of testing. Mr. Don Shaner's help in coordinating the entire 
testing phase deserves special recognition. 

3The manipulation appeared to be unexpectably powerful. The top-ranking student in the class by chance was 
assigned to the experimental group. When the achievement results were returned she became ill and had to leave the 
classroom, unable to complete the experiment. However, she and all subjects were debriefed immediately after the 
testing session in order to forestall any further damage. 
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