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The FSU-CAI Center Tech Memo Series is intended
to provide communication to other colleagues and interested
professionals who are actively utilizing computers in their
research, The rationale for the Tech Memo Series is three~
fold. First, pilot studies that show great promise and will
aventuate in research reports can be given a quick distribu-
tion, Secondly, speeches given at professional meetings can
be distributed for broad review and reaction, Third, the
Tech Memo Series provides for distribution of pre-publication
copies of research and implementation studies that after
proper technical review will ultimately be found in profes-

sional journals.

In terms of substance, these reports will be concise,
descriptive, and exploratory in nature, While cast within a

CAI research model, a number of the reports will deal with
technical implementation topics related to computers and
their language or operating systems. Thus, we here at FSU.
tzust this Tech Memo Series will serve a useful service and
communication for other workers in the area of computers

and education, Any o mments: to:the uuthors can be forwarded
via e Fiorida State U cAtCester. =
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However, a significant intdractive effect of math abllity and A-State
on performance was cbserved. HA-State resulted in more evrors for low
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ability Ss. This finding was explained in terms of Drive Theory.
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ABSTRACT

This study was concerned with the. effects of anxiety and
dogmatism in. computer-assisted learning. Several hypotheses based
on Rokeach's conception of dogmatism and Spielberger's Traiv~-State
Mnxiety Thecry were set ferth. Female Ss were selected on the basis .
of extreme scores on the STAL A-Tralv Scale ‘and the Dogmatism Sca.’l,é,
The compuber-assisted learning task consisted of difficuli mathe-
matical problems presented by an IRM 1500 CAI system.

The hypothesized relationship between dogmatism and A-State
was not confirmed. When contzclled for A-Traiv, HD and LD Ss did
not difter in the level of A-Stare d_isplayed during the experiment.
As hypstheslzed, HA-Trait Ss had sigrificantliy higher levels ¢i
A-State during the experiment Than LA-Trait Ss.

Neither A-Trait nor dogmatism was related te errcrs on the
CAT task. However, a significant interactive effect cf math
ability and A-Stute on performance was observed. HA-State rerulted
in more errcrs for low math abllity Ss but had no effect on the
performance of high meth ability Ss. This finding was explained in

terms of Drive Theory.



ACKNOWLEDGMENTS

I wish to express my sincere appreciation to my majox
professor, Dr. Charles D. Spielberger, for his assistance
and direction during this study. I am also grateful to
iy committee members, Drs. William W. Haythorn and Harold
A. XKorn for the valuable advice they provided in the foxrm-
alation of this investigation.

Dr. Harold F. O'Neil; who served as an auxiliary
committee member, deserves special recognition for his
valuzble time and assistance. The author, in addition, is
indebted to the staff and graduate students at the CAI
.Center, especially Tom James, for their helpful assistauce
in implementing this study.

Finally, I thank my wife Michelle for both her cle: -
jcal assistance ané support during the periods of A-Ste.
elevation which accompanied the preparation of this mpan'.

script.



RESUI!'.[‘S ..................................ﬁd'.

“PABLE OF CONTENTS

ACKNOWIJEI)GMENTS 0.0..............................;

e -

LIST OFTABLES ..’;;.;...........................
LIST OF FIGURES ......................0.......)l..

INTRODUCTIOI‘I e © © 8 6068 0 00 0606005000000t 00asoeeOEe e
" TPrait-State Anxiety Theory
Rokeach's Concept of Dogmatism in Relation
to Anxiety
Studies on Dogmatism and Anxiety
The Relation Between Dogmatism and Anxiety

Dogmatism as a Defense Against Anxiety
Pilot Study

statement of the Problem

METHOD AND PROCEDUm (‘.0........................
Subjects
Experimental Measurxes
Learning Materials
Apparatus
Experimental Procedures

Effect of A-Trait and Dogmatism on Changes
in A-State
Errors as a Function of A-Trait and Dogmatism
Effect of ievel of A-State on Errors
Errors as & Function of A-State and Math Ability

DISCUSSION I.Cc...................Q.w......'....
The Effect cf Dogmatism on A-State
The Effect of A-Trait on A-State
Perfoymance on the CAI Task: A Drive Theonxy
Interpretation

SUMARY O.U...l'................._..-...d..-'

Appendlx ........................‘.....C....--C..
A. THE STATE-TRAIT ANXIETY INVENTORY (STAI)
B. SHORT FORM OF THE STATE-TRAIT ANXIETY
INVFNTORY .......Q......C......O.........
C. ROKEACH'S DOGMATISM SCALE ececccccscccns
D. INTRODUCTORY BOOKLET cecececcccvicinaccoces
E. INTRODUCTION TO COMPLEX NUMBERS .ccccece
F. POSTTASK QUESTIONNAIRE cccceccec.corcccs

iii

12

17

31

38

39
40

42
45
49
54
58



Page

'G. CORRELATIONAL ANALYSIS ..ccccsssoccscccce 67
H. COQRRELATIONAL ANALYSIS OF THE RELATION-

SHIP BETWEEN DOGMATISM AND A~TRAIT ..... 71

REFERENCES ..Q.................................’... 76

VITA .....0..0.................................... 80

iv




Table

1.

“1l.

12.

- four experimental groups teeecessssesscsce

LIST OF TABLES

Ppage

Mean STAI A-Trait and dogmatism scores for the
....... 13

Mean S-item A-State scores for the four experi-
mental groups in the pretask period and in the
three sections of the CAY £ask seescccosscoscocece .18

summary of the overall analysis of variance of
the A-State scores for the four experimental
groups 0......0.9.~‘.."....0.0..9900..0..&0.....‘. 18
summary of analyses of variance of A-State

scores for the four experimental groups in the

pretask period and Section A, and in Sections A,
B’ andc...........O..'....‘.-..

.........D..'...... 21

Mean number of errors for the four experimental
groups in Sections A, B and C of the CAI task ... 23

summary of analysis of variance of errors for the
four experimental groups in Sections A, B and C .. 23

Mean errors for HA- and LA-State Ss in Sections
A' BandCOf the CAI taSk ...........m.;.......... 25
summary of analysis of variance of errors for HA-

and LA-State Ss in Sections A, B and C of the
CAI task .................0...0....

..............O 25
Mean errxors in Sections A, B and C of the CAI
task as a function of A-State and math ability ... 28

summary of analysis of variance of erxroxrs in

Sections A, B and C as a function of A-State and
math ability eceeceecee

.............................. 28

Means of the Posttask Questionnaire data for the
four experimental groups

......................... 62

summary of the analyses of variance for concern

about performance for the four experimantal

gxroups

..........."...30........................... 63

11



Table

13.

14..

15.

16.

17.
18.

Summary of analysis of variance for peer

evaluation for the four experimental groups cee.

summary of analysis of variance for the enjoy-
ment of the initial and final portions of the
CAI task for the four experimental groups
(Questions 4 and 5) cececescecceccccccoccocccones

summary of the analysis of variance for

confidence during the initial and final portions
of the CAI task for the four experimental groups
(Questions 6 and 7) ceccesscccscescsscesccocsccs

Summary of analyses of variance for math ability
for the four experimental groups eececececccscccccs

Correlétion matrix between all variables ccceccece.

Correlations between A-Trait and items from the
Dogmatism Scale ......G..............tuO.......t

vi

/A

1

Page

63

65

65

66

69

73



LIST OF FIGURES

Figures

1.

Mean A-State scores for high ard low dogmatic L
subjects in the pretask period and the three
sections of the CAl task (pilot study) ceececceses

Mean A-State scoxes for HA- and LA-Trait Ss in
the pretask period and the three sections of
the CAI taSk 0..........’6........................

Mean errors as a function of A-State and math

ability ......................‘..'.....b.........

vii ' /ZE? >

Page

10

20

30



INTRODUCTION

Four years after the publication of The Authoritarian

Personality (Adorno, Frenkel-Brunswik, Levinson,; & sanford,

1950) , Rokeach (1954) presented his concept of dogmatism as
an alternative to the prevailing one of authoritarianisﬁ .
Rokeach argued that the F Scale developed by Adorno et al.
(1950) measures right wing or conservative attitudes, rathex
than general authoritarianism. Consequently, he developed the
Dogmatism Scale (Rokeach, 1956) to-measure authoritarianism
and intolerance regardless of specific ideology.
Rokeach 'defined dogmatism as:

(a) a relétively closed cognitive organization of be-

l1iefs and disbeliefs about reality, (b) organized a-

round a central set of beliefs about absolute author-

ity which in turn, (c) provides a framework for pat-
terns of intolerance and qualified tolerance towards

others (1954, p. 195).

Rokeach published his major work on dogmatism, The Open

and ClosedﬁMind, in 1960. In this book, he presents a theo~

retical structuré'fbr dogmatism that is intimately related to
the concept of anxiety. Wwhile other aspects -.. Rokeach’'s
concept of dogmatism and the Dogmatism Scale have been in-
vestigated in numerous and diverse studies ;ver the past decade
(Vacchiano, Strauss, & Hochman, 1969), his theoretical notions
of the relation of dogmatism to anxietQ have not been
systematically 9xamined. |

The present study is éoncerned with the effects of énxiety

‘and dogmatism in computer—assisted learning. In the following

L
ol /3/5



sections, the concepts of trait and state anxiety will be préu
sented, Rokeéch's theoretical views regarding the relationship
between dogmatism and these anxiety concepts will be considered,
_and the literature on dogmétism and anxiety will be reviewea.
Finally, several hypotheses pased on Rokeach's view of dogmatism
and Spielberger's (1966a; spielberger, Lushene, & McAdoo, 1971)

Trait-State Anxiety Theory will be set forth.

Trait-State Anxiety Theory

" Theory and research on anxiety have suffered from the
failure to distinguish between state anxiety (A-State) and
trait anxiety (A-Trait). According to Spielberger:

Anxiety states (A-states) are characterized by subjective,
consciously perceived feelings of apprehension and
tension, accompanied by or associated with activation

or arousal of the autonomic nervous system. Anxiety

as a personality trait (A-trait) would seem to imply

a motive ox acquired behavioral disposition that pre-~-
disposes an individual to perceive a wide range of
objectively nondangerous circumstances as threat-

ening, and to respond to these with A-state reactions
disproportionate in intensity to the magnitude of the

objective danger (1966a, pp. 16-17).

In most researcﬂ"on anxiety, measures afe used which tap
anxiety proneness (A-Trait) rather than the intensity of anxiety-
feelings at a given moment (A-State). Othéf studies have ‘used
physiological measures such as blood pressure and the galvanic
skin response to investigaté A-State. 'Self—ieport measures
of state anxiety_have also been redently developed (eeq..,
Zuckerman, 1960)_and oné-of these, £he Staté—Trait Anxiety

Inventory (STAI) (Spielberger, Gorsuch, & Lushene, 1970) was
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used in this study. The STAI provides self-report measures
of both A-Trait and A-State.

Rokeach's Concept of Dogmatism
in Relation to Anxiety

Rokeach and Restle (1960) write that the closed minded or
high dogmatic individual.believes "+the world one lives in or
the situation one is in at a particular moment is a threaten-
ing one (p-'56).“ They rurther suggest that the closed mind
represents a network of défenses which serves to allay ox
reduce the aqxiety‘(A—State) of high dogmatic individuals.

Rokeach and Restle state:

The more closed the pelief-disbhelief system, the more
do we conceive it to represent in its totality, a
tightly woven network of cognitive defenses against
anxiety. Such psychoanalytic defense mechanisms as
repression, rationalization, denial, projection,
reaction formation and overidentification may all be
seen to have their representation in the belief-dis-
belief system in the form of some belief or in the
form of some structural relation among beliefs. In-
deed, we suggest that, in the extreme, the closed
system is nothing more than the total network of _
psychoanalytic defense mechanisms organized together
to form a cognitive system and designed to shield a
vulnerable mind (pp. 69-70).

Rokeach's position on the relationship ‘between dogmatism
and anxiety is both ambiguous and vague. On the one hand, he
“infers  that high dogmatic individuals should be more anxious

_ since .,they view ﬁhe_world and particular situations as more

threatening. On the other hand, he claims that the closed mind

‘reduces anxiety} §sih¢e ﬁigh dogmatics tend to be high in
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A-Trait, it-fcllows fror Trait-State Anxiety Theory that they
will respondato stress with greater increments in A-State than
low dogmatics. This is consistent with Rokeach's position that
high dogmatics are more anxious than low dogmatics. There-
fore, if one is to study the effects of dogmatic defenses on
state anxiety, A-Trait must be controlled.

The apparent discrepancy in Rokeach's formulations can
be reconciled in terms of Spielberger's Trait-State Anxiety
Theory by considering the process through which dogmatic
defenses serve to reduce an#iety. It is possible that high
dogmatic persons are more anxious than low dogmatic individuals
because they initially respond to stress situations with greater
increments in A-State. As the defense mechanisms of the high
dogmatic individual become more effective, he may subsequently
show a greater decrease in A-State than low dogmatic individuals.
The literature on dogmatism and anxiety will be examined to

evaluate the plausability of this formulation.

Studies on Dogmatism and Anxiety

The studies relevant to the relationship between anxiety
and dogmatism may be divided into two typess: (1) studies which

| relate scores on the Dbgmatism Scale to various anxiety measures;

and (2) sfudies which provide evidence that dogmatism serves as

a defense against anxiety.

:The;Relétion Between Dogmatism and Anxiety '
R . :
. Rokeach and Kemp (1960) hypothesized that since the




closed mind 16 a defense against anxiety, dogmatic individuals
should manlfc,t more anxiety than open minded 1nd1viduals. In
support of this hypothesis the authors present correlations
obtained between an adapted_version of the Welsh Anxiety

Scale (a measure of A-Trait and Rokeach's Dogmatigm Scale.
#or seven samples of subjects the product moment correlations
were all positive and significant (p{- 0l1), ranging from .36 for
English factory w workers to .64 for a sample of Michigan State
University undergraduates. A number of other investigators
have also reported positive and significant correlations be-
tween dogmatism and anxiety (Fillenbaum & Jackman, 1961;
Norman, 1966; Pyron, 1966; Rebhun, 1966).

Further support for the positive relationship between
trait anxiety and dogmatism is provided in two factor analytic
studies (Fruchter, Rokeach, & Novak, 1958; Rokeach & Fruchter,
1956). In both studies, dogmatism and anxiety (as measured
by the Welsh gcale) emerge together as part of a single psycho-
logical factor. Similarly, in a factor analysis performed by
Pyron (1966) involving a number of attitude scales, the Dogmati:
Scale and the Taylor Manifest Anxiéty Scale were found to load
- on the same factox WhICh was labeled "Rejection-Acceptance of
attitude positions and social stimull tendlng to threaten_.
or change the perceptual orderlng and belief systems."”

There are two studies Wthh deal with state anxiety and

_>itsixeiéti¢n £o;dbgmatism;:'Rokeadh’and”Bonierr(lQGO) report

SeL 18



that high'doématic subjects, while responding to the Themétic
Apperception Test (TAT), expressed more state anxiety1 and

used the future tense in their stories significantly more than
did open nminded subjects. The authors interpreted these findings
as providing evidence for. their hypothesis that closed minded
individuals employ a futﬁre—oriented time perspective which can
be viewed as a defense against anxiety. snoek and Dobbs (1967)
found that high dogmatic subjects manifested larger galvanic
skin responges while listening to statements with which they
were in strong agreement Or disagreement. The authors conclude:
"gince the ngmatic individual, according to the theory, is
generally more anxious, it seems reasonable to suppose that

he cares more whether other people agresg O disagree with himbl
(p. 198) ." Unfortunately, neither Rokeach and Bonier nor

snoek and Dobbs controlled for trait anxiety in their studies.
Hence, theiqreater A-State experienced by high dogmatics,

may have. .simply reElected higher A-Trait rather than closed

mindedness-

The studies presented thus far suggest that high scorers

" on the Dogmatism gcale are higher in A-Trait than low scorers

Rokeach and his associates (1960) feel that such findings

1
while the authors do not use the concept of A-state,
their measures included the subjects!~behavioral expressions

of anxiety while telling the_storyv(excessive hesitation, voic

tremor, coughing, etc.) and ratings of the amount of anxiety

and threat exhibited*;p‘thevStories. -

. L"“ N v‘; B .
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support the theoretical position that the closed mind of the
dogmatic individual represents a cognltlve network of defenses
against.anxiety. It has not been clearly demonstrated, however
that the closed -mind serves to allay A-State. . While the
positive correlations between tra;t anxiety and dogmdtism sue-
gest, as Rokeach claims, that high dogmatic indivxduals perceive
the world as more threatening, the question. remains whether

high dogmatic individuals can defend against stete anxiety

more efficiently than low dogmatics when A-Trait ischntrolled.

Dogmatlsm as a Defense Against Anxietg

Studles of the closed mlnd as a defense against anxiety
typically do not include measures of either A-Trait ox A-Seate.g
For example, Long and Ziller (1965) found significant negative :
correlations between the Dogmatism Scale and four measures of
tendencies to reserve judgment: low dogmatic subjects tendedfj
to delay decisions. The investigators conciuded thaté ﬁThe '
dogmatic 1nd1v1dual defends an insecure self structure by the
expedient of restricting information input - that is, by
controlling the source of data relevant to ﬁis'seif‘and social
conceptual structures (p. 378)."

Tosi, Fagan, and Frumkin (1968) found that high dogmatic
subjects in a group personality-testing~situation, when given
the choice of identifying themselves by name or more e

 anonymously by birthdate, would more often choose the latter




meens of identification”relative to low dogﬁatic sukjects.
“Apparently, the high degmatic subjects perceived the testing

situation as threatening and defended against their anxiety

by nét”diSCIeSing thier identity. |

) LeSCuito and Hartley (1963) reported that high dogmatic
i eﬁﬁjects Were‘less alert to religious‘symbols,uwords,-and pic-

tures from““other'religiOns“~in a stereoscopic task. These

flndLngs may be interpreted as indicating that the high dog-
7matlc subjects defended their belief systems by repressing the
material representlng "other religions." Byrne, Blaylock,

and Goldberg (1966) and Bernhardson (1967), utilizing the
)ﬁepression'-TsensitiZation Scale, found that dogmatism was
associated with sensitizing rather than repressive defenses.
uﬁowever;:this“findinékdoés not rule out the possibility that

closed minded subjeCts, as squestéd by the above Studies, also
utilize tepressiﬁe defenses.

‘While none of these studies integréte the theoretical

notlons of the’ relatlonshlp between dogmatism and anxiety as
’;stated by Rokeach,'a study by Hallenbeck and Lundstedt (1966)
provides some support for the formulatlons"set forth earlier
"concernlng dogmatlc defenses. They found that blind high dog«
'matlc subjects tended to deny their dlsablllty relative to the
"bllnd low dogmatlc subjects, whlle 1ow ‘dogmatic subjects ex=
_perlenced s1gn1f1cant1y greater depresslon. ‘This f£inding |

»rsupports the 1otlon that hlgh dogmatic individuals are more

Q.

®
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defensive than low dogmatics. However, when these results
were analyzed}in terms of whether the onsgt of blindness was
sudden or gradual, only with a gradual onset was dogmatism
significantly correlated with denial, which would be expected
according to the formulations set forth earlier. In the
gradual onset of blindness, the defenses had- sufficient time
to be activated, whereas in sudden onset, the defenses were
apparently not effective.

A more direct test of the formulationé concerning dog-
matic defenses is provided by the pilot study which is described

below.

Pilot Study

The effect of anxiety on computer-—-assisted instruction (CAI)
was investigated by James and O'Neil (1969) for female subjects
who were selected on the basis of extreme scores on the
STAI A-Tralt scale. Difficult mathematlcal learning materials
were presented by an IBM 1500 CAI system which also presented
brief 5-item, STAI A-State scales during the task. The writer,
-having administered the Dogmatism Scale to these subjects
prior to the experiment, divided them into two groups: h1gh
dogmatism and low dogmatism. The two groups were controlled
for A-Trait since they each consxsted of an equal number of
high A-Tralt and low A-Trait subjects.~ The results are plotted

1njFigure 1. High dogmatic subjects responded lnltlally to
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Fig. l.--Mean A-State scores for high and low dogmatic

subjects in the pretask period and the three sections of the
CAI task (pilot study)

the task with larger increments in A-State than the low

'dogmatic subjects. However, by the end of the task, high

dogmatic subjects exhibited lower levels of A-State éhan

low dogmatic subjects. Hence, high dogmatic subjects responded

initially to the situation with larger rises in A-State than
l_iow'dogmatic subjects. But towards the end of the task, the
 hfd6gmatic defenses had apparently become effecéive and the high

dbgmatic sﬂbjédtsldisplayed ljess A-State than the low dogmatic

subjects. . -
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, statement of the Problem

The purpose of this study is to investigéte changes in'
A-State during computer assisted instruction in Ss who
differ in A-Trait and docgmatism. The Ss were selected on
the basis of extreme scores on the STAI A-Trait scale and the
Dogmatism Scale. The CAI task consisted of difficult
mathematical problems. A-State and errors during the task
were the dependent variables. Based on Rokeach's theory of
dogmatism and Spielberger's Trait-State Anxiety theory, the
following hypotheses'were tested in this study:

1. When controlled for A-Trait, high dogmatic Ss were
expected to display higher levels of A—Staté than low
dogmatic Ss during the initial part of the learning task
since according to Rokeach, closed minded individuals
perceive the world as more threatening.

2. When controlled for A-Trait, high dogmatic Ss would
exhibit lower levels of A-State than low dogmatic Ss
duxring tﬁe final part of the learning task. This
hypothesis follows from Rokeach's position that the
defenses of the dogmatlc 1nd1V1dua1 serve tco allay
anxiety.

3. High A-Trait Ss were expected to display higher levels

o of A-State than low A-Trait Ss throughéut the experiment.
According to spielbergexr's Trait-State Anxiety theory.,
high A-Trait Ss should'experience greater elevations in:

'_A—State relative to low ArTrait Ss.:

- SRR 90.
S KPS %4
N - o LS8
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METHOD AND PROCEDURE

' Subjects
The STAI and the Dogmatism Scale were administered

in a group testing session to 198 femaies enrolled in the
introductory psychology course at Florida State University.
Students with STAI A-Trait scores which fell in the upper
‘qudrtile of the STAI norms for undergraduate females
{see Spielberger et al., 1970, Table 2, p. 11) were designated
as high A-Trait (HA-Trait), while those whose scores fell in the
lower quartile were designated as low A-Trait (LA-Trait).
The cut off scores for the HA-Trait and LA-Trait Ss were
above 41 and below 33, respectively. Subﬁects with scores in
the upper third on the Dogmatism Scale were designated as high
dogmatism (HD), while those with scores falling in the lower
third of the distribution for this scale were de51gnated as low
dogmatism (D). The cut off scores-for the HD and LD §s were
above 144 and below 131, respeotively.
Subjects with extreme scores on both the STAI and the
Dogmatism Scale were selected to participate ihlthe CAI task.
The E contacted each S both by letter and by telephone. 'The
-experimental design required 15 Ss in eaCh of the four experimental
*V'groﬁps. However, to guard against the possible loss of data | .
~in the CAI system, .an- addltlonal 20 Ss were asked to part1c1pate
.1n the CAI task. ‘After the experiment was completed it was determ1n|
‘ that no data was lost in the CAI system.;AThus, in order to ff" |

have 15 SS in each groafixit was necessary to eliminate 13
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LA-Trait/LD §é,6 HA-Trait/HD Ss and 1 HA—Trait/ﬁb S. These S8
were eliminated in a manner such that the A-Trait and

Dogmatism scores were appropria ateiy matched in the experimental
groups. The means and standard deviations of the STAI A-Trait

~and Dogmatism scores for the four experimental groups are

presented in Table 1.

PABLE le--llean STAI A~Tra it and dogmatism scores for the
‘ four experimental groupa

Groups .,A—Trait | Dognatism

LA=Tr=1t/TD

Mean | 26,8 117.1
SD o 3e3 o 11.4
L A-Trait/HD
Meun A 27.3 15703
3D 3,1 7.9
HA-Tr«it/ID o
Mean : - 46,5 117.5
CHA=Trait/HD S )
| NMeuan , 4846 . 159.5
s TAJd : 7.1

- (N=1% fo r each group).

j** Experimental Measuxes

-’1 The . experimental measures employed 1n this study consisted

af‘flinstruments designed to assees ArTrait, A—State and dogmatlsm.
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The State-Trait Anxiety Inventory (STAI) f The STAI

1

(Splelberger, et al., 1970) was used to measure both A-Trait
and A-State. (A copy of the STAI may be found in Appendix A. )
E The STAT A-Trait scale consists of 20 statements that ask
| people to describe how they generally feel (e.g., "I feel
like crying;" "I am content"). The A-State scale similarly
consists of 20 items, however, the instfuctions require Ss to
indicate how they feel at a given moment in time (e.g., "y
feel upset;" "I am relaxed").
In addition, a short form of the A-State Scale employed
by 0'Neil (1969), consisting of the five items with the highest -
item-remainder correlationé inn the STAI normative sample was
utilized to measure A-State during the learning task. {Appendix
B contains a list of these five items.)

The Dogmatism Scale - Rokeach's Dogmatism Scale (1956)

consists of 40 statements to which:Ss respond on a seven point
_ agree - disagree format (e.g., "Man on his own is a helpless
and miserable creature;" "My blood boils whenever a person
refuses to admit he is wrong"). (The Dogmd%ism Scale may be
found 1n.Append1x-C.) The Dogmatism Scale measures general

. authoritarianism and intolerance regardless of spzcific 1deology.7

Learning Materials

The CAI Lask conzists of dlfficult mathemat1cal learning
materials, relating to proofs of the field properties of

“*5 complex numbers.- These materials are adapted from the CAI task

Q

used by O'Neil, Hansen and Sv*elberger (1969)._ The task is

g“ = 2? e

R
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divided intb three sections, labeled A, B and C, consisting
of five proﬁlems per section. The Ss are required to solve
each successive problem correctly before they can proceed to

the next one.

- Apparatus

An IBM 1500 Computer Assisted Instruction System (IBM,

' 1967) was used to present the learning materials. The ter-

' minals for this system consist of a cathode-ray tube (CRT),

a light pen and a keyboard. The terminals were located in
an air conditioned, sound-deadered room. The CAI system also

administered the STAI A-State Scales and recorded the gs'

- responses and response latencies.

-
e

Experimental Procedure

The experimental procedure is basically the same as
that employed by O'Neil (1969). Upon arriving at the CAI

Center, the Ss were seated at CAI terminals. Each S was

'given an introductory booklet (0O'Neil, 1969), (see Ap-

- pendix D) which contained the following instructions:

It has been found that success in this . program
does not requlre mathematical or quantltatlve abil-
ity; it requires instead, the ability to make the
same kind of observations and generalizations that
you are expected to make in many college courses.

The Ss were asked to read a. descrlptlon of the operatlon

”7f~of the CAI termlnal, given practlce in the operatlon of the
"3vllght pen and keyboaxd, and instructed 1n the erase and enter =

functlons. The E ané%g&ed questions and demonstrated ‘the

;? Q> "‘*ﬁsﬁ ' -
. L /
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.procedures.: After "signing on", all Ss respoéded to the 20
item STAI A:State scale which was presented o%_the CRT.

puring the task all the Ss worked through the same
learning materials, each progre551ng at her own speed. Im-
mediately after each of the three sections of the learning
task, the short form of the STAI A-State scale was given with
~the jnstructions to "indicate how you felt during the seétion
of the task you have just.finished." |

After each S completed the learning task she was
administered the Posttask Questionnaire, (see Appendix F)
Wthh inquired about her reactions to the task and about
her mathematical ability. After completing the Posttask
Questionnaire, each § was debriefed. At:this time she was.
‘given additional information concerning the general nature
of the experiment and.cautioned_not‘to discuss  the study with

. her classmates.. [P PO e
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RESULTS

The resblts are divided into four major ;ections. In
the first seétion, changes in A-State scores were examined
as a function of A-Trait and dogmatism. Next, errors on the .
CAI task as a function of A-Trait and dogmatism were analysed.
In the third sectlon, the relationship between A-State and
errors was considered. Finally, errors as a function of A-
State and math ability were investigated.

Effect of A—Tralt and Dogmatlsm on
Changes in A-State

The 20~i£em STAT A-State scale was given before the
beginning of the CAI task, and the 5-item short form of the
scale was given jmmediately after each of the three sections
of the task. All of the statistical analyses of the A-State
data are based on the short form of the STAIL A-State scale.
For the pretask measure, the five-items comprising the short
form were extracted from the total A-State scale.

The means - and standard dev1at10ns of the STAI A—State

. scores for the four experlmental_grouns are reported in. Table 2

~ for the pretask perlod and the three sections of the CAI task.*L

... These data Were evaluated by a three way analysis of variancei

(ANOVA) 1n whlch A—Tralt, doqmatlsm and periods were the

independent’ varlables, with repeated measures On the last

-,factor._ The results of this ANOVA are presented in Table 3,

in whlch it may be‘noted that only the main'effécts of

= J
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TABLE 2.--The nean 5-item L~State scores for the four cxpgri-
mental groups in the pretask period and in the three sections
3 of the CAI task ! _

i
:

I — .
Group Pﬁetask Secztion A Secticn B Section C
ILA-Trait/ILD

lean. 709 10.9 9.6 10.8

$3)) .9 2.8 2.4 2.8
LA-Trait/1D :

Nean TeT 10.8 9.9 10.3

Sh 2.4 2.7 2.7 2.8
HA-Trait/ID |

FHean 9.3 11.9 . 10.6 - 10.3

SD 3.6 3.8 3.1 3.0
HA<Trait/HD

Vean 9.1 12.2 12.6 1205

SDh 25 2.9 3.5 3.9

A1l groups | |
Nezn 8.5 11.5 10.7 11.0
S-n 2.7 3.0 3.1 3.2

(N=15 for each.group)

" OABLE 3.--Sunmary of the overall analysis of varinnce of
_the A-State scores for the four experimental groups

Scurce o af . NS F
A=Trait (A) - - 1 104.0 5.25%
Rogmatism (D) i 1%.1 L1

CAxD 22.8 l.1
Error (b). 56 19.8 2.
ieriods (P) - 3 - 102.3 22.05**
AxDx¥P - 3 . 5.9 1.16
Error. (w) o o 168 . 5.1 .

.M;.fg<+g§ ‘ - :‘_ ‘fj _ A'v S Ea/h
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A-Trait andlberiods were statistically signif%%ant. ‘The
hypothesized%ﬁcgmatism by periods interaction'did not mate-
rialize. Furthermofe, the absence of a significant main ef-
fect of dogmatism points out that HD Ss did not differ
significantly from LD Ss with respect to RA-State scores.

Figure 2 illustrates that HA-T;ait Ss displayed higher
levels of A-State than LA-Trait ée throughout the experiment
as hypothesized. It should be noted that the absence of a
significant A-Trait by periods interaction suggests that HA-
and LA—Trait Ss exhibited parallel changes in A-State during
the experlment

In order to further examine the periods main effect, two
additional ANOVAs were performed on the A-State data. The
first ANOVA, which evaluated initial reactions to the CAI task,
was based on the A-State measures for the pretask period and
Section A of the taskl The second ANOVA; which evaluated
reactions during the task; was based on the A-State meaeures
for Sections A, B,and C; |

Table 4 presents the results of tihe A&OVA for the A-State

scores in the pretask period and in Section'A;f The siqnificante

a fper;odé maln effect ‘indicates that A-State rose 51gn1f1cantly

'”flfrom the pretask perlod to Sect1on A of the CAI task The

- _51gn1f1cant ‘main effect of A-Tralt reveals that HA-Tralt Ss

effhad h1gher A-State scores than the LA-Tralt Ss in the pretask

”f‘perlod and during Sectlon A._
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.
t

TABLE 4.-=-Sunnary of analyses cf variance of h~-Stote
scoxres Tor the four experimental groups in ihe pretask
period and Section A, and in Sections A, B, and C

L}
in

Pretask & Secthtion A Sectiong A, B & C
Source - dx WS » *df” @ MS B
A"Tl‘s-it (.A.) 1 49.4 5068* 1 74‘08 : 3038
Dogmntisn (D) 1 2 Ll 1 22.8 1.03
A xX D 1 Y N 4 A A1 V~30@4=5~lt?8._,
Error (b) 56 8.7 _ 56 22,1 )
Pericds (P) 1 261.1 33691 %% 2 9.0 3,00
A X D X P 1 04 <l 2 501 1070
Trror (w) 56 Tl 112 3.0

* Pl 05 ' e

* % 24001

The results of the ANOVA for the A-State scores obtained
for Sections A, B and C of the CAX task are also presented in
Table 4. In this analysis none of the main effects or inter-
actions were significant. As can be seen in Figure 2, there was
a tendency for A-State scores to drop from Section A to Section
B, but this trend did not yield a significant main effect of
periods (p{.0l1) because of the marked variability in A-State
scores. Also, as may be seen in Figure 2, the HA-Trait Ss
continued to respond with higher levels of A-State than LA-
Trait $s during the CAI task to about the same extent as they
" had dur:iag the pretask pe;iod. ~However, the indreased
variability in A-State scores while the Ss worked on the
1 task rgsultedAin an A—Traitvmain effect thatvwas significant'
only at ﬁhev.loilevei.;ﬂThé’highfﬁgiiéﬁiiiﬁi in A-State
ERIC ‘during the CAI task iswapparent in the standard deviations
R in Table ‘2, "espéciaﬁglfor the HA-Trait/HD ss. N 3?
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Exrrors as a Function of A-Trait
) _ and Dogmatism

1

The meaﬁ§ and standard deviations for the errors made
by the experiﬁental groups for each section of the CAIL task
are presented in Table 5. These data were evaluated by a
three way ANOVA in which A-Trait, dogmatism and periods were
the independent variables, with repeated measures on the
lasﬁ factor. The number of errors per problem for each sec-
ticn of the CAI task was the dependent variable. The results
of this ANOVA are reported in Table 6, in which the only
significant result was the main effect of periods. This
finding reflected the fact that the number of erxrors de-
creased sharply from Section A to Section B of the CAI task.
There was little change in the numbexr of errors from Sec-
tion B to Section C. The absence of any statistically sig-

" nificant findings involving A-Trait or dogmatism, indjcates
that errors during the CAI task were not systematically in-
fluenced by these variables.

The finding in this study that level of A-Trait was not
related to errors on the CAI task is consistent with the re-

ﬂ»sulﬁs of Spielberger, O'Neil, and Hansen (1971). These in-
vestigators, utilizing the same CAI task as the present
study,_fouhd in two separate studies that only on Section A
- aid HA—Stéte Ss make significantly more:errors‘than La-State
"‘gs;t Therefore, the relation between errors and A-State in
. She‘piesépt study is examined in the pext'sec£ion.
. Y

RS R
R

35
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CPABLE Se—-=1hc mean nunber of
rental groups in

Scctiona A,

rrors for
B and C of

e

theffour experi-
thre CAI task

Groups Section A Sectioen B gection C
LA=Trait/LD . L |
. 1'ean 5.0 2.8 346

53)) 2.5 3¢5 A.A
LA-Trait/HD -

NMean 5.0 2.1 2.8

SD 5.4 1.7 2.9
BA-Tr=it/1D .

Yean 4.0 2¢5 . ?.2

133)] . 4.1 3.0 b X3,
HA-Tr:it/HD )

¥e:n 6.3 36T 2.5

sh - 5.0 4,0 2.1
A1l grovps

Fean Seldl 2.8 2.8

(=1% for each group)

TABLE 6.=~Summary o

f analysis of variance of e

the four experimental groups in Sections A,

rrors for

B and C

Socurce arf 05 e F

A= it (X)) 1 4 I
Degmntian (D) 1 .0 21
AxD 1 %79 1 47
rrror (b) 56 25.7

Periods (P) 2 104.7 20.5D%*
A xX'P R o 2 . 6.8 1.55
DEP . e L2 . Tl 239
_rrpr (w)f3 ffg; ‘ AL T

%P 2+e05 | o B

“e .
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Effect of Level of A-State on Errors

In eval%ating the effect of A-State on errors, the brief
(5-item) A—Séate scores for each S on the three sections of
the CAI task were added together to provide a more stable
measure of A-State. As previously noted, it was found that
A-State did not fluctuate significantly during the CAI task,
which provides justification for combining the brief A-State
measures. . The distribution of the summed A-State scores,
which ranged from 15 to 57, was divided at the median: Ss
whose A-State scores were above the median (33 and above)
weréldesignated as the high A-State group (HA~-State):; those
whose A-State scores fell below the median (32 and below) were
designated as the low A-State group (LA-State).

The mean number of errors per problem for HA-State and
LA-State Ss on each section of the CAI task is presented in
Table 7. These data were evaluated by a two way ANOVA in
which level of A-State and periods were the independent variables,
with repeated measuxes on the last variable. The results of
this ANOVA are reported in Table 8. Only the main effect of
éeriods was significant, which jndicates that the number of
errors decreased from Section A to Section B of the CAI task.

.Consistent with the findings of Spielberger, O'Neil, and Hansen
(1971), HA-State Ss tended to make more errors on Section A
of the CAT task than LA-State Ss, and both groups made almoSt
" the same amount of errors during Sectlons B and C. However,
in_the present study, the A-State by periods interaction failed

3-

g 37[ 
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WARLE Te--The mean crrors for HAé’éﬁd'iA—StatéAgé“in Sections
L, B,and C of the CAI task

a;oups Seciuion Af‘m”égktion B Sectvion C
1A-State
I'ean 5.9 208 301
SD ’-!.06 305 3.1
Lt\-State
: llean l . h.o 2 2 .8 2. 5 .
2.8 3.4

3D ' 2e7

(i =30 for cach group)

TABLE 8,.--Surmary of analysis of variance of crrors for A
and LA-State Ss in Sections A, B, and C of the CAT task

Source arf 119 - F
A-3tate (A) 1 26.5. ~1.05
eror (b)Y %8 C R5.2 . .
periods (P) 2 10l 7 20 9l.ax3r
Error,(w) ) .'116 - 5.0 o
#pe.05
‘ —'.:--:?EF,O]_‘ .




26

to reach statistical significance (pg-15) As with the A-State.
scores, there was large variability in the number of errors,

which is reflected in the standard deviations in Table 7.

Errors as a Function of A-State and Math Ability

Math ability appeared to be a major determinant of per-
formance on the CAI task. Correlations of self ratings of
math ability with errors were -.40 (E<'01)' -.50 (E(.Ol)
and -.42 (p¢.01) forx Sections A, B and C, respectively.
The higher the Ss rated themselves in math ability, the fewer
errors they made on each section of the-CAI task. Thus, math
ability as &a aeterminant of performance on the task contributed
to the variability within experimental groups since each group
was heterogeneous with regard to math ability.

It has been demonstrated that ability and anxiety may

have an interactive effect on performance on learning tasks

(e.g., Denny, 1963; Spielberger, 1966b; Gaudry & Spielberger,
1970). In general, HA-State tends-to increase errors for
low ability Ss, but either results in fewer erroxrs oxr has

no effect on the perfofmance of high abili%y:gs. In ‘the

light of these findings, the relationship between A-State

and errors was evaluated in the present study, taking  into

" consideration the Ss' math ability.

One item on the: Posttask Questionnaire asked the Ss to

- rate themselves in math ability on the following three point

ffg;ééa;e:-[(i),Belpw Average; (2) Average; (3) Above Average.

eg @ N

e
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fi: uOﬁ.theUGO %s, 20 Ss rated themselvcs as below averag 25

l-9\§ ({,

o ré%ed thoMselves averaqe and. 15 Ss rated themselvee above

jwaverage,..w The Ss who rated themqelves above and . below averaqe
r yrave designaked. as the high math ablllty (HMA) and xnw math

“ablllty (LMA) groups. In the analyq1s of the relatlonshlp

o 'ﬂx
between A ~-State, math ability and exrrors, Ss who raLed them-
;* ‘selves as average in math ablllty were not ‘included since it

ai

was neeeesary that the groups be well dlfferentlated because

i’ of the orudeness of the math ablllty measures .
RN L
- T

As in the prev1ous analy51s, the dlstrlbutlon of summed

A-State scores for HMA and LMA Ss, which ranged from 21 to 57,

." .

%

aamaﬁud;xadedwat the medlan- Ss whose scores wereé ‘above the
median (33 and above) were designated as the.HAfState group;

~ those with A- State scores below the median (32 and below) vere
_‘:'l i LT }“ ',t‘?

‘,,,-

iﬁﬁ de91gnated the LA—State group.v " In order to utlllze -a reoeated

@easures computeruprogram, it ‘was necessary to randomly
o \

P’. ellmlnate 51x LMA Ss and one HMA S, thereby orov1d1nq an equal
: ';'.i-,—“"»’. o - s : 4 . . P
%ﬁxaﬁﬁ?gr (N?l} in each!of the four exper1mental qroubs*
A-State/LMA ss, LA-State/HMA 83, H: -State/LMA Ss and HA-

'éﬁate/HMA*Ss.

.f';

:,

The‘mean number of errors par probleﬁ ih each section of
‘r,,;.the CAI task for the four experlmental groups is presented
| xfin’Table 9. These data were evaluated by a three way ANOVA
1n whlch A~$tate, math ability and perlods were the 1ndependent

varlables, W1th reneated wmasures on the 1ast factor. The

*results of thls ANOVA, which are renorted in Table 10, indicate-

T e
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TABLE 9.--The nean errors in Sections A, B, and ¢ of the
¢ OAT task e8 a function of A-State and meth ability

Yo - po—— -y ) e >

— -~y

Groups Section A Section B Segtion C Toteld

EA-Strte/HEA - .
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SD ) i 20
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a significant interaction between A-State and math ability,
as well as significant main effects for A-Staée, maﬁh ability,
and periods.

The A-State by math ability interaction 1is depicted in
Figure 3 in which it may be noted that the HA-State Ss with
LMA made more errors than the LA-State/LMA Ss, whereas there
was no diffzrence betweeﬁ the BA-State/HMA and LA-State/LMA
Ss. ~The main effects for A-State and math ability must be
interpreted within the context of this interaction, and the
periods main effect indicates that the Ss made more errors-

in Section A of the CATI task than in Sections B and C.

-
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Mean Errors
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DISCUSSION

The Effect of pogmatism on A;Stete

Unexpected resuits were obtained regarding the relation-
ship between ddqmatism and A-State. When controlled for .
A-Trait, HD and LD Ss did not differ 1n the level of A-State
displayed durlnq the experiment. It may be recalled that
according to Rokeach (1960) HD 1nd1v1ducls tend to ‘'view
situations as more threatening than LD individuals. Hence, it
was predicted that HD Ss would dleplay higher 1evels of A--State
during the initial portion of the CAIL task. - Rokeach also writes
that the dogmatic defenses serve to allay anxiety. Therefore,
it was hypothesized that after being exposed to the stressful
learning task for a whiie, the HD Ss' defenses would become
effective and would display jower levels of A-State than LD Ss
by the final vortion of the task.-

One might conclude from the failure to find a relationship
between dogmatism and A-State in the present study, that there
is no evidence that dogmatic defenses reduce state anxiety.
Regarding Rokeach's claim that HD individuals typicelly pexr-
ceive situations as more threatvesning than LD individuals, it
may be argued that thls 1s due to the feact that HD peorle
are generally hlgher in tralt anx1ety. A number of 1nvestlgators

"fhave reported p051t1ve and SLgnlftcant correlatlons between

"doqmatlsm and. measures of trait anx1etv (Rokeach & Kemp 1950,;ef

31f.i;ei:.
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Fillenbaum &’ Jackman, 1961, Norman, 1966- Pyron; 1966; Rebhun,
1966). In tLP present study a correlatlon of .26 (p. Ol)bwas
obtained betwoen dogmatism and A-Trait. In otner worxds,
whether or noL a person dlsplays a hlqh 1eve1 of A-State in a
situation depends not on his level of dogmaflsm, but ‘rather on
his A-Trait level. By virtue of the fact that HD individuals

tend to be higherx in A-Trait than LD jndividuals, high dogmatics

"will more Frequently perceive situations as threatening and

respond with higher levels of A-State than low dogmatics. But

“dogmatism by itself has no effect on A-State. However, bhe-—

fore coming to any conclusions regarding the relationship
between dogmatism and A-State, a number of factors must be con-
sidered.

There are several factors which may have blaSedAthe

results of the present study. It appeared that the E had

.developed strong rapport with the §s. The E was present during

the initial group testing as well as ‘during the CAIL task. Each

'S selected for the CAI experiment recelved a letter from the E
" saying that she was chosen for the second session of ‘the study.
. Also, the E personally telephoned each S at least once to

};schedule.thevsesslon at the CAl Center._'Hence, the HD SS

tendencY»to view the: slxuatlon as threatenlng may have been

'7overcomé:through the friendly rapport developed by the experi-'

'Q}menfer;x:Furthermore.the Ss partLCLpated in the CAT task in

groups of twelve.; Tbere were subtle communlcatlons of frustra-

'tlon,e g., nghs, durlng the task whlch may have created a
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" feeling of group cohesion thereby reducing the:perceived
personal thr:dt of the task.

An artifact of the group testlnc sessicn inay have had
unknown effects on the Ss’ perlormance dur1nq the CAI task.

As part of the group testing session the students took part

in an experiment involving a stressful exam not connected w1thi'

the present study.. Since the E was present during thlS
stressful exam, some SS may have erroneously concluded that
they-Were selected on the ‘basis of tnelr performance on the
exam. Several Ss communicated such a belief to the E.

A more basic factox to consider is the appropriateness
of utilizing the CAI task to study the operation of dogmatic
defenses. Rokeach (1960) writes that the closed mind of the
dogmatic individual serves to protect his belief-disbelief
system. The difficult CAI task may pose a threat to. some of
the gs' pbeliefs about themselves as colleg2 students, be-
liefs about theilr jntellectual capacity, etc. However, in
the present study such beliefs were not systemetically in-
vestigated. Before any conclusioneﬁcan be{reached concerning
the relationship between dogmatism and A-State, additional
research is required on HD and LD és,'controlled for A—Trait,
in which A-State is measured while thelr bellefs are

systematically threatened.

Furthermore, future research on the rclationship be-
tween dogmatism and anxiety should consider that dogma-
tism, like anxiety, may be conceptualized in terms of trait

and State.iiRokeach, Toch and Rottman (1960) writé:-

T [
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‘We think of a person's belicf system as pos-—
sessing not only enduring properties, but/ also
the property of expanding and contracting, of
becoming more open, OY more closed, in response
to a specific situation in which the person finds
himself. We assume that the more threatening a
situation is to a person, the more closed his
pelief system will tend to become (p. 376).

Thus, a LD §, who is generally not prone to use dogmatic

defenses, may nevertheless employ dogmatic defenses if he

perceives threat.

The Effect of A-Trait on'A—State

The HA~Trait Ss displayed sighificantly highér lev-
els of A-State than LA-Trait §s during the'experimenf as
hypothesized."This finding 1is Consistent'with previous
CAI research (Spielberger, O'Neil, & thsén, 1271) énd pro-
vides support for Spielberger's'Tﬁﬁif-Stétegénxiety.The—

 ory. According to the Trait-State Anxiety Theory, HA-

Trait Ss are more prone to expéfience‘greatér elevations

in A-State than LA-Trait Ss. N
puring the CAI task the HA-Trait Ss continued t6 re-

spond with higher levels of A--State thah LA~Trait‘§§ to

sbout. the same extent as they had duriné the pretask‘pé—

riod. But, the increased variability in A;Staﬁe séorés

whilé the Ss worked on the task prevehted'this-trend;from

r=aching statistical significancé} Math ability, a factor

which may have contributed to this increaéed variability‘innf

A-State 5coreé during the task,;is disdﬁssed in the next

2 sectian.' However,; in§§gﬁéunting for this failure to reach
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statisticalésignificance, it should be hoted that the HA-
Trait Ss'in the present study had significantly morec math
courses than LA-Trait Ss (see Appendix F). To the extent
that the number of math courses the S had taken reduced
the threat she perceived from the mathematical CAX task,'
this bias may have decrcased the difference between the
HA- and LA-Trait Ss'’ A—State level duiing the task.

Performance on the CAI Task:
A_ Drive Theoxry Interpretation

A-Trait and dogmatism were not related to errors on the
CAI task. However, A-State and math ability were related to
performance in a manner which is consistent with predictions
derived from Spence-Taylor Drive Theory (spence, 1958; Tayloxr
1956). Accoxrding to Drive Theory, in complex learning
> asks where there are many competing response tendencies,
HArState (Drive) will facilitate performance. When there
are few competing response tendencies, HA-State will pro-
duce decrements in performance. It follows from Spielberger'
(1966b) interpretation of Drive Theory, that on a complex
mathematical task there will be (fewer competing responses
for Ss with.high math ability (HMA) than for Ss with low
math ability (LMA) . Therefore, HA—State Ss'who rated them-
selves low in math ability should have made more errors on
the complex mathematical CAI task than LA-State Ss who ‘rated
themselves low‘in math ability. However, among those who
rated themselves high in math ability. HA—State Ss should

- make fewcxr errors_than\LA-State gs., This is ba51cally what
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occurred in~the'present study. .HA~State/LMA gs‘made”over
twice as maﬁi exrors as LA*State/iMA'gs;’WHile HA—State/HMA
Ss made a'frAEtion less errors tﬁanFLA;State/HMA Sse. ~HMA Ss
~made se?fewserrdrstthat a "floor'effGCE"”appérentlytpre—
ventcd HA—State from having a stronger facilitative effect
for these §s. These results are also “‘consistent with pre-
vious studies'Which have demonstrated that ability and anx-
iety have an interactive effect on ‘performance on learning
tasks (e.g.. Denny; 1963; Spielberger, ' 1966b; Gaudry &
Spielberger, 1970). These findings suggest that in order to
understand performance in complex learning tasks it is
necessary to consider both anxiety and intellectual factors.

The relationship obtained between A-State and
errors in the present study is also consistent with Drive
Theory. There are more errrors ahd hence, more competing
responses in Section A of the CAI task than on Sections B and
.é. As Drive Theory would predict, HA-State Ss tended to
make more errors than LA~-State §s on Section A. On Sec-—
tions B and C, both groups made about the same amount of erxr-
rors. . However, thlS trend falled to reach statistical sig-
nificance since there was large varlablllt",ln the number oft'
erxrors. Math dbllltv, belng a detcrmlnant of performance on
" the tesk, contributed to the variability within experlmental
. groups as each group-was heterogeneous with regard to math
~ability. -
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However, there is an alternate explanation for the

obtained relhtionship between A-State,. math ability,and

errors. In contrast to Drive Theoxy, the alternate

" explanation posits that the making of errors resulted in .

“
s

A-State elevétidﬁs.\ The difference in the two accounts

is in terms of the cause-effect relatlonshlp. Perhaps the -

explaratlon were both operatlng in the present study._“
Thus, possibly errors caused A—State elevations while

A-State (Drive)_affected error production.




SUMMARY

This study was concerned with the effects of anxiety and
dogmatism in computer assisted learning. Sevéral hypotheses
based on Rokeach's conception of dogmatism and Spielberger 's
Trait-State Anxiety Theory were set forth. Female Ss were
selected on the basis of extreme scores on the STAI A-Trait
Scale ond the Dogmatism Scale. The computer assisted learning
task consisted of difficult mathematical problems presented by
~a IBM 1500 CAI system.

The hypoﬁhesized relationship between dogﬁatism and A-State
was not confirmed. When controlled for A-Trait, HD and LD Ss
did not dlffer in the level of A-State displayed during the
experiment. As hypothesizedy HA-Trait Ss had 31gn1ficantly higher
higher levels of A-State during the experiment than LA-Trait Ss.

Neither A-Trait n~r dogmatism was related to errors on
the CAI task. However, a significant interactive effect of nath
ability and A-State on pefformance was observed. HA-State
resulted in more errors for low math ability Ss but had no.
effect on the performance of high math ability Ss. This flndlng

was explained in terms of Drive Theory.
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THE STATE-TRAIT ANXIETY INVENTORY (STAI)
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Self-Evaluation Questionnaire
STAI Form X-l

" Name . . ~___ Dhate

DIRECTIONS: A number of statements which people have used to decscribe
Themsclves are given below. Read each statement and then circle the
appropriate number to tne right of thée statement to indicate how you

- feecl right now, that is, at this moment. :

-

i o <=

. . : feo [£]

Thepre are no right or wrons answers. Do not z 8 &

spend too much time on any one statement but o @ 8 oy

glve the answer which seems to describe your ®» =3 . e

present feelings. best. + 2 g 5
I

=W X P

- I (o] o

1. I feel calm

-.-..--Q-.----.-..-.-.---ot--..-...-o

N
=

feel SECUr€ .cesesecsscncsceccscncnc

oW
Lo I

am tense

am regretful }..,.;..................

ree1 at ©ASE seseeecssasasaasosvonacs

PO T

o
? .
oo

feel upset'..;...........u..;;..,.}..

apopeve o8 e se u
7. X am presently‘worrying oveyr possible misfortunes q‘
,8. IfEGl I‘ested ----'--....-----..._--_--_.---e:----c--:‘ l‘

feel anxlous [ ceceqeccsenee

feel comfortable ..c.coe-

feel self;confident eoese

-.-------h-oo.--.-o-.-

fael.nel'vous_---o.....------.--.-i_o'.nn.-.-"--.0.-

am Jittery .I;......l:.-v.........-.

feel "h.“"h 3‘11‘\)“.8," .;--..-.---..o.. .

6.......Q......I..I-l..‘-...I-..-....

fee1 content .'.-..v.-....I.......I...'.

al'll Worried .‘-a'oéi.."‘r‘o-.io.vooog;oc'ontooo.oooro

1
1l

i

1

1

1

1

1

b
cecvtosccescosases e e 1l
1

|

1

1

|

1l

, 1
- feel oVer-exditqd;aﬁd'faﬁtiéd...a;;.g.;;.;...;. i
1

“feei“aoyful’,.,;.,;;;;;;;;;;;;;.;;;.:.;;

- - .. ,

I.
I
I
X
I
X
15.r.I am relaxed
X
:
1
1
X

u:.u: W ow W ww ww W ow W ww W w W 9» w w

feel pleasant ebesens . O.’- seassesn es e to ae me et e qne 1
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. i _ _ . §_ -

. Name ' : " pate’ |
DIRECTIONS: A number of statements which people have uged to dcscribe
themselves are given belov. Read each statement and'th}n circle the

- appropriate. number to the right of the statement to indicate how you
generally fecl. E - iy

) » . o 7]

There arc no right. or wrong answers. Do not spend - © ,

too much time on any one statement but give the 2% o », =

answer which seems to describe how you generally §§ B t.%
feol. ' S o @ B s&a
. ] © S @t
21' Ira‘:‘. plenaant ..Dttc'c..occt..t’!....‘Q..t._-‘t‘... 1 2 3 u
22.It1rﬁ quickly Otccctcctccccicccct;ttc..gcc'....ccco 1 ? 3 u
23. Ifeel like orying l.....l.............l.'..l.... 1 2 3 u

. 24, i wish I could be as_happy as others scem to be{;:>1 2 3 ]
' 35; I am losing out on things because T can't
,"make up my mihd soon enoup;h.cc..cncctc.o'occcoccocc 1 3 'l
26. Ireci "estéd ...]..’........C...C........’.Q...... 1 2 3

270 I am "631’“. coql, anﬂ °°11e°ted" -cccoccocc'ccctcl 1 2 3

'28. I feol that aifficulties are piling up 80 . -

‘that I cannot overcome them cveesesceessasessisee L 2 3 &

29¢-_I woirTy too much oven'sdmething that really . ,

e COGBﬂ'tmathe!‘ ..‘l..‘......................I-lL‘....'"' 1 2 3 u
1°.Iamhappy ococyn.o'.'c.cccoocucccccc#.ccic‘c‘c-cccc.'oc ].. 2 3 .n .
31, I am inelined to take things RArd ccesccscsscsess 1 2 3 L
320' ) 'I 1"‘\‘{- nn]f-—confﬁ.dencq ...v...ic.v..c.‘.._....’_...'o....c "' 1 e 3 -8
330. i.reel.secura c.....'o'c-.'.gugogigcjoii.‘;cicbc.Ol-.’;octt»C 1 2 3. 'k

M. T try vo avold farinm A eririn or alrfienlty »__...‘.f» p ! _2' 3 &
35. Itoel blue cc.oobcﬁc‘.cc00'00"0'{'0-00o.'.‘.-.:c-!..oio'i»i.::_.‘.‘_.‘ 1 2 3 “

‘: 360 I!lﬁ centeﬁt 0.0.0'..l’l.l"......‘.‘,‘. .‘a..;.....(o_Q». :‘5"':“'. 1 . 2 . . 3 ' a
'Quffb“37;: Some unimportant thought: runs ﬁhrough’my,»»‘ ,,:, B _‘.- o
o, ."..m’-nd and b_othersl me cwcoc.‘oc:oo;cico‘tvo 0:.00_70_,05‘»0:»0'7'! .. 12 . 3 “

U, 38. X take aisappointments 8o keenly that I -
LT, can't put them out of my mind .s;,.,..;.,{..,;af. :1 e 3 A

390 . x masteadV'perpﬂhccoocqoct .o c..‘!o :c ;".'.‘. ......,‘. 12‘ 3 ‘ . " e

T*f;o;:.I'beeéﬁé;ténse,ﬂndﬂhﬁbéﬁ?wheng thiﬁk S i 3

1

about my pregéﬁﬁquneqfns'3;;.).g;;;;;aj§(;n.;yktfﬁi”ﬁﬁé.h?3>%;§f

. ‘Copyright ..o -1968 by. Charles b, Splélberger; . Reproduetion of ‘tnas
’test or unw%hdfti°ﬁ~tﬁ¢tedfobv;ﬁn!;hroecaa_wiuuoutt ritten permissaon .o
45Lb!ﬁﬁh’~?ﬂﬁliﬁh§?~!9k¥#9h*bi‘¢99“if‘*” " 3 AL




APPENDIX B

_ SHORT FORM OF THE STATE~TRAIT ANXIETY INVENTORY

b




SHORT FORM OF TIHE STATE-TRAIT ANXIETY INVENTORY

l. I am tense.

2. 1 feel at ease.
3. I am relaxed.
4.“ I feel calm.

5. I am jittery.
The subjecf responded to each item by rating herself on the

following four-point scale: (1) Not at all; (2) Somewhat;

(3) Moderately soi: (4) Very much so.
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Questiénnaire ix

The followinm is a study of what the general nublic thinks and’
feels about a number of jmportant social and personall cuestions.
The bLest answer to each statement below is your personal opinion.
We have tried to cover many different opposing points of view: you
may {'ind yourseclf agreeing stronmly with some of the statements,
disasreeins just as stronely with others, and poeorhaps uncertain
about others: whether you agrec or disasree with any statement, you
can bLr sure that many peoprle feel the same as you do.

Ma -k each statcment in the left margin according to how much
you agree or disarrec with it. Please mark every onc. Vrite +1,
+2, +3, or -1, -2, -3, depending on how you feel in each case.

+1: Y AGREE A LITTLE -1: T DISAGREE A LITTLFE
+2: X AGREE ON THE WHOLE -2: I DISAGREE ON THE WHOLE
4+3: X AGREE VERY MUCH _ ~3: I DISAGREE VERY UCH

-

1. The United Stztes and Russia have just about nothing in
comaon. ’

_ £.  Tre highest form of povernment is a demccracy and the

highest forr of democracy 1s a government run by those
who arce west intelligent.

3. SPreon thouzrh freedom of speech for all groups is a worth-
witile poal, it 1is unfortunately necessary to restrict the
freedom of zortain nolitical pmrouns.

. ., Ic is only natural that a person would have a much better

acquaintance with ideas he believes in than with 1ldeas
he opposes.

5. Man on his own is a helpless and miserable creature.

6. Fundancntally, the world we live in i3 a pretty lonesome -
-. place. - ’ .

.

7. Most people just don't give a "gamn" for others.
8. I'd like it 47 I could f£ind someone who would tell me how
to soive my personal problems.
_ 9. I% 45 only natural for a person to be rathar fearful of
the future, : :

_10. There is so much to be done and so littie time to do it in.

11. Once X get wound up in a heated discussion I Just-canft stop.

' 12. In a discussion I often find 1£ neéessary to reneat myself
several times to make sure I am being understood.

T
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-1: I DISAGREE A LITTLE

+1: Y AGRFE A LYTTLE
42: I AGREE ON THE WHOLE -2: I DISAGREE ON THE VHOLE
+3: X AGREE VERY MUCH -3: I DISAGNEE VERY MuUCH
13. In a heated discussion 1 gcnerally'become so sbsorbed in
what X am going to say that I forpet to listen to what
- the others are sayling. )
314, 1I% is better to be a dead hero:than to be a live coward.
15, Vhile I don't like to admit this ecven to myself, ny secret
ambition is to become a great man, like pinstein, or
Beethoven, or Shakespeare. .
16. The main thing in 1ife 3s for a person to want to do some-
thing important.
17. If given the chance I would do scmetbhing of great beneCit
. to the vorld.
18. In the history of mankind there have probably been Just a
: handful of really great thinkers.
19. There are a numbef of people. I have come to hate because
of the things they stand for.
20. A man who does not believe in some great cause has not
really lived. ‘
21. It is only when a person devotes himself to an ideal or
cause that 1life becomes meaningful.
22. 'Of all the different philosophies which exist in this
world there s probably only one which is correcct.
23. A person who gets enbhusiast{c about too many causes is
1ikely to be a pretty “wishy-washy™  sort of person.
‘24, To compromise with our political opponents is Gangerous
because it usually leads to the betrayal <i our own side.
25, When it comes to differences of orinicn in religion ve
must be careful not to compronise with those who bvelieve
differently from the way we do.
26. In times like thesc, a person must be pretty selfish if
he considers rrimarily his own happiness. : .
27. The worst crime & pergon.could;commit is to attack phblicly
the people who believe in the same thing he does.
. 26, In times like these it is often necessary to be more on

guard anainst 1deas put out by people or groups in one'
own camp than by those_in the opposing camp. '

' 3
’ ‘. . : .
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32.

33.

35.

36.

37.

38.

ho.

34.

39.

b = 4

AGREE T DISAGREF A LITTLE

A LITTLE -1
AGREE ON THE “HOLE ~2: Y DISAGREE ON PHE WHOLE
AGREE VERY 1UCH -3: I DISAGREE VERY MUCH

A group which tolerates too much differencces of opirion
among, its own members cannot exist for long.

There arc twe kinds of people in this world: those who
are for the truth and those who are against the truth.

My blood boils whencver a person stubbornly refuses to
admit hefs wroeng, .

A person who thinks primarily of his ovin happiness is
beneath contempt.

Most of the ideas which get printed nowadays aren't worth
the paper they are printed on. -

In this complicated world of ours the only way ve can know
vhat's going on 1is to rely on leaders or experts who can

be trusted.

It . is often desirable to reserve Judgment about what's

going on until one has had a chance to hear the opinions
of thosc one respccts. ‘

In the long run the best way to live is to pick friends
and associates whose tastes and beliefs are the same as
one's own.

The present is all too oftecn full of unhappiness. It is
only the future that counts. )

If & man is to accomplish his mission in 1ife it is some-
times necessary to gamble 1211 or nothing at all."”

Unfortunately, a pood many veople with whom I have
discussed importent soclal and moral problems don't really
understand vhat's golng on. . '

Most people Just don't know what's good for them.

B -
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P

Welcome to thé Computer-Assisted Instruction Cénter. Wé have
developed a program that will enzble you to master some fund:mentals of
the field properties of numbers and provide a review of compound
fractions. It has been found that success in thie program does not
require mathematical or quantite.ive ability~-it mequires, instead,
the ability to make the same kinds of abstractions and generalizations
that you are expected to make in many college courses. Ve are interested
in your reactions to this program, and we will ask you to £ill out an

$nventory concerning your feeiings at appropriate places in this program;
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INTRODUCTION

To be able to conmmunicate with the computer there are a few
basic facts you nced to krow. vou have two media ct your terminal by
vhich to enter answexs L0 be processed by the compuiex: the keyboard
and the light pea.

" rhe light pen is located on the lower right side of ths cereen.
When you use the light neu:
©. Be sure of the arez ycu wish to touch with your light pzn.
2. Press the arez £irmly ond steadilv with the light pen.
3, Withdraw the pan wizhecut drepging it across the screoen.

NOTE: A "P" will appeav in the ‘lover right-hand corner of the
sercen when a light pen xesponse is required. This MpY pmust appear
befare you select youx answor,

The other response device is the keyboard. The keybhoard has 44
koys, allowing 88 charactexs (46 upper-case and 44 lower-case). In
eddition, theve arec 8 function keys, such as ¢/r, backspace, shift,
etc., and an alternate coding key. The alternate coding key, in
combination with the fuuction o¥ wita some of the regulox keys, can
provide an additional 38 charactoxs.

NOTE: There are several keys that may seem similar to other
keys. For example, the cumeral "O" resembles the letter "ot and the
pumciral 1" (one) resembles the lower case "i" (el). Be ¢carceful to
use the correct charactel in your response. Failurc to do this mzy
rosult in the computer analyzing your resposse incorrectly.

Your of the combinzations of the function key and the alternate
coding key will be of particular help to you. These combinations will
allow you to: . »

1. Signal the computer that you have typed an answer and it is
- ready to be prozecced-~this is the "entex™ command.

2. Cancel on answer that you have typed.
3, Erase part oY all of en answer you have typed.
4. Use subseripts and superscripte ian your responses.

Just as with the light pen responseca, in keyboard responscs a R
will appear in the lower zight cornex of the screcd..

¢y 64
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Now, let's discuss the features of cach of the preceding conbingtiong:

Entor cormand after typing in your ansuey.

1. Yold down the alterrate coding key ana, while holding
it dowm, press the space bar. ‘ :

2. Release both The alternate coding key and the gpace er.'
The enter command is used only when making a keytoard response.

Cancelling an ansyne. e

1£f you enter an answer and make a mistake or change your

“mind (before using the enter comaand), vou may caneel youx

regponse bLY:

1. Pressing the alternate coding key and, while pressing
it, preess the dash key .

2. Release the keys and perform the enter coxmand.

You may then enter another resvonse. (Cancelling may be done only.
before you have entered the enter comnmand. )

Erase a letter ox total answer.

If you entexr one or more jncorrect tharacters and wish o

‘correct them:

1., Press the alternate coding key and, 'while holding it,
press the backspace kkey. Press the beckspace key once
for eack character you want to erase. -

2. Release the keys, type the coxrect charucter or
charactexs. o

3. Perform the enter command.

When you are given a choice of answers, the correect avswer is

aluays pregent.

Remzmber to press the altn coding key and space bar aimultaheously

after completing each rusponsc. Unless this is doane, he. computer will
not type, and you will be unable to complete the next item. : :

If the computer shoﬁlﬂ stop for an excessive gmount of time, pross

alta coding and the space Lar simultaneously. 1f nothing happens, or if
you have any difficulty, call rhe proctor. : .

Q
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When the "K" or up" comes on, you do not have to respond immediately
unless you wish to. The computer is patient.

not wish for the computer to

1£ you read the screen quickly aud do
the light pen against the

present —cwr 'material ‘at its own pace, press
screen.

Vhen you have finished these instructions, please call the proctor.




APPENDIX E

INTRODUCTION TO COMPLEX NUMBERS

‘This booklet was given to each subject inmediately

after the pretask A-State measure.
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INTRODUCTION TO COMPLEX NUMBERS

NOTATION: Because of limitations of the typewriter keyboard, it is sometimes
necessary to use g certain convention for multiplication and exponcntiation,
The "*" is often uped. So when you sec expressions such as "a'b" and “akk2"
you should racognize them as "a times b" and "a squared" respectively.
However, muny times for multiplication ''a times b" will simply be ‘ab',

pefinition: A complex number Z iz an ordered pair of real numbers {a,b).
Likewise for all real numbers, a and b, each ordered pair (a,b) is a complex
aunber Z. . ! R o

Examples of complex numbers are (6,5), (1/2,-1) and (%,3%%1/2).
'Definition of Equality:
Two complex numbers are equal if end only if they have the same first

component and the same gsecond component. That is, if Z1=(a,b) and Z22m(c,d),
Z1=22 if and only if a=c and b=d. )

(~3,5)=(~-6/2,4+1) since -3=-6/2 and s=44+1 (4,7) does not equal (7,4) since
& does not equal 7

You have previously learned that the set of real numbers, R, together with the
operations of addition and multiplication forms'a field.

If we denote the set of complex numbers by C aﬁd define some type of addition
and multiplication on C, we can then determine if this new system satisfies the
field Postulates.

Before we define addition and multiplication of complex numbexs, we'll have a
brief review of the propertizs that characterize a field, and we will see why
R under addition and multiplication satisfies each property of a field,
1. Closure for addition: For every a, b in R, atb i¢ also in R

2, Commutativity with respect to addition: For every a, b in R, atb=b+z

S, Associativity with respect to addition: For eﬁery a, b and ¢ in R,
(atb)tc=at+(bic) : :

4, ‘Additive identity: O is the additive identity for R since for every a in
R at0=0t+a=a '

]

8§, Additive inverse: For every a in R, -a is the additive inverse since
| a+(~a)=-ata=0 | -

. 6, Closure under mul:%ﬁ@%cation:. Por every a, b in R ab is also in R

CGnmutatﬂv#tyfvithvrebpect o multiplication: For ever&hﬁ;h tn'h;'ab-ba

68
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8. Ascociutivity with respect to multiplicatfions For c?cry 0, band ¢ n

R, (ablc=afbe)
)

9. Multiplicative ildentlty: 1 is the multlplicativae téenﬁity'ﬁor R cinca
for every a im R, a%l=lwa=a -

10. lultiplicatilve inverse: 1/a is tho mnltipiinativo inversg £or evory O

in R ercept 0 since 1/a*a=a*lfa=1

11. Multiylicdtion is distributive over éddxtionzi.pogigverx a, b and ¢ {u
R, &(bic)awb+ac.__ . . o A AR _

This completes Eﬁé*kéﬁiéﬁ“ﬁf”éﬁé”fiélaﬁbrdperﬁlea‘fot*tcﬁl*nnmbaza. Cuz nexk
toek is to verlfy that C, the sct of complex mumbers undexr the opaozauvions of
addicion and multiplication, i5 a field.

Before checking the fiecld propertics for G, it is nccessary to make certain
definitirne.,

Pefinition of cdditilon in C: For 211 complex numbexrs, ZL and Z2, and &ll
real nwwbers, a, b, ¢, and d, i£ 2l=(a,b) and 22=(c,d), then 21-ra2={atc,b+ld.

Erxample:  (3,4)+(2,7)=(5,11).

Definition of multiplication in C: For all complex numbers, Z and 22, on
¢or 8ll recl numbers a, b, ¢, and d, if Zi=(a,b) aud Z2=(c,d), thea

2122 (ac~-bd, edibe), |

For example, (3,7)(5,2)=(15-14,6+35)=(1,41).

We will now present 1l proofs to establish that C under addition aud
uultiplication is a field. S ' o S

You are te supply the cbbreviation for the rveason that justifics cach step in
each of che 11 proofa.

These abbreviations are on the sheet of paper callcd’ABBREVIATIONS.
Remember that the_cbrrecu answer has to be one of the reusonms,

So keep trying them L£ you are using a wrong abbreviation. GOOD;LUCR.‘

5555 ' e L
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ABBREVIATIONS

4
)
3

N i .
he follcwing abbxeviations should be used for the reasong vaquized for Che
wcofs of the f£ield properties fox compleis numberss ‘

[}

\

\bbroviation

cxa : Closure in R under addition

erm . Cleosure in R under multiplication

ceca Closure in C under addition

ccn Closure in C under mﬁltiplication

‘ea : Commutativity with respect to Addition in R

cm Commutativity with respect to Multiplication im R
aa Associativity with respect to Additfon in R
am - Associatlvity with respect to Multiplication im R
rt Rearrangement of Terms in R

dma Distributivity of Multiplication over.Addicion in R
de Definition of a Complex Number-An Ordered Palr of

' Real Numbers:

da " Definition of Addition in C

ds o Definition of Subtraction in C
dm o | Definition of Multiplication in C

ad . Defimition of Division fa C

de - Definition of Equality in C
8 | substitution of terms
ar-.i.:- j " addition in R |
sx .. Subtraction in R

ne "   . Multiplication in R | o o .

a0 }'  Division in'R |
tr f:331;} 4' Trangitfve property for real numbers

e  _;  " cohcellation in R | | i

: t]{ﬁ:*iﬁ  . | 'A ?tnns§oo1ti§n of Tétms}
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Appendix F
POSTTASK QUESTIONNAIRE (PTQ) .

After each § completed the CAI task, she was admin-
istered a questionﬁaire in order to obtain additional in-
formation for this study. This questionnaire appears.on-
the following page. The gquestionnaire was designed to
sample several areas of affect and mathematical ability.
First, the amount of concern that the S had about the task
(pzostions 1 and 3) was determined. Second. the need for
peér evaluation (Question 2) was ascertained. Third, the
egree cf enjoyment (Questions 4 and 5) and confidence
(Questions 6 and 7) during the CAI task was evaluated.
Fourth, the S's mathematical ability (Questions 8 and 9)
was investigated. In addition, informaticn poncerning prior
knowledge about the experiment was collected and space was
provided for additional comments. |

" The means and standaxrd deviations for the questionnaire
data are repofted in Table 1l1l. The data for each question,
unless indicated otherwise, were evaluated bjia two way

~ ANOVA in which A-Trait and dogmatism are the indgpendent
variables. | | |

The absence of statiséical significance in ANOVAs

performed on Questions 1 and 3 indicate that the amount

of concern the Ss had about their performance on the

- g
‘.
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-

Name Aze ‘Sceial Sec. No.

-~

" The following gquestions are designed to allow us to make a
more realistic analysis of this study and to improve future ones,
PLEASE CIRCLE THE RESPONSE THAT MOST NEARLY REPRESENTS YOUR '
REACTION TO EACH OF THE STATEMENTS BELOW: o

4. I was not concerned when I missed a guestion because no one was
watching me anyway. .. . :

N 2 3 Ly 5
Strongly Disagree Uncertain Agree Strongly
disagree. L agree

2. I felt uncertain as to my performance in the course relative
to the performance of cthers.

1l 2 3 4

: 5
Never Occaslonally Some of the Most of All of the
: time the time time

3. How much concern about your performance did you have?

1 2. 3 4 5
Wery litctle Very much

sencern . ) . concern

. How much did you enjoy working on the initial part of the
learning task? ' -

1 L 2 : 3 - 4 5 '
Not at all ’ Very much

2. kgow much did you enjoy working on hhe,final part of the learning
as - . . . '
. . S, ‘- . e ». : e
1 -2 3. . 4 -5
Not at all - » ' Very much

»”

2.'k¥6wlcdnrident were you during the initial part of the learning
as

v2 . 3 y

Not confident - Very confident

Zq‘kgow confident wera you during the {inal part of the learning -
as o o — . o -
L S - TR TP SR
Not confident : Very'conridenb

oo
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“:g, Relative to other college students, rate your mathematical

ability in one of the following terms:.
1 ) 2 .
" Below average Average Above average

rses that you have taken,

9. Indicate the number of mathematics cou
level.

are now taking, or have exempted on the college
have taken

now takling

exempted

10. Had you heard anything about the experiment prior to
participating in 1it? .

11. Have you ever participated in computer assistcd learning before?
(XIf yes, please describe the circumstances.) ;

Additional comments:
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TABLE 1ll.--Mc.ans of the Posttask OQuestionnaire data for the
four experimental groups

Groups ~ Questions
1 2 3 4 5 6 7 8 9

liA-Trait/HD

Mean 2.6 2.4 3.3 2.3 3.3 2.5 2.9 2.1 3.4

SD 1°4 1.1 1.3 1.2 1.7 1.2°1.5 .7 4.3
HA—Trait/LD :

Mean 2.2 2.5 3,0 2.8 3.6 2.5 5.3 2.1 4.0

SD 1.11.11.11.6 1.41.51.3 .8 4.4
LA-Trait/HD

Mean 2.3 2.4 3.6 3.5 3.1 2.6 3.2 1.8 2.1

SD 1.1 .7 .81.11.3 .9 1.4 .8 1.8
LA-Trait/LD

Mean 2.9 2.4 3.1 3.2 3.1 3.3 2.9 1.7 1.7

SD 1.5 1.1 1.4 1.4 1.5 1.4 1.5 .7 1.2
All groups

Mean 2.5 2.4 3.3 3.0 3.3 2.7 3.1 1.9 2.8

SD- 1.2 1.0 1.2 1.4 1.4 1.3 1.4 .8 3.3

(N=15 for each group)

task was unrelated to A-Trait or dogmatism, - The results
of the ANCVAs are presented in Table 12. |
Dogmatism and A-Trait were not related to thé need fov
a peér'evaluatipn during the task as is shown in Table 13 by
the absence of any statisti;ally;stiificant effects in
the ANOVA for Question 2. ‘,. |
& |
T i aa
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TABLE 12.--sSummary of the analyses of variance for concern
aboul periormance for the four experimental groups

_ A. Question 1 B. Question 3
Source at MS F MS F
A-Trait (A) 1 .4 L1 | , .8 (1
Dogmatism (D) 1 .2 Ll z.0 "1.43
AxD 1 3.8 2.38 .2 (1
Exror 56 1.6 1.4

*p £, 05
*¥p £, 01

TABLE 13.-—-Summary of analysis of variance for peer evaluation
for the four experimental groups

Question 2

Source - ag MS F
A-Trait (A) 1 02 ¢ &
Dogmatism (D) 1 .02 {1
‘A XD 1 .02 71
Exrror ' - 56 1.01

* o I
*p /.05 _
*¥p (0L o o

.
enTn -
Lol i o 78
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\

Since Quiestion 4 was concerned with enjoyment of the
initial part of the learning task ahd Question 5 with en-
joyment in the tlnal part of thc 1earn1ng task, these data
were evaluated by a thlee way ANOVA in which A—Tralt dog—

- matism and pcrlodv werxe the :Adcpendent variables W1th
repeated measures On the 1ast facter. A 51gnif1cant 1nter—
action between A-Trait and periods can be observed in

Table 14. LA-Trait Ss enjoyed the initial part of the task
ﬁore than the HA-Trait Ss. However, for the final part of
the learning task, BA-Trait Ss expressed somewhat more
enjoym=nt than LA-Trait Ss.

Confidence during the initial and final parts of the
task was also evaluated by a three way ANOVA in which A-
Trait, dogmatism, and periods are independent variables,
with repeated measures on the last factor. The lack of
statistically significant effects reported in Table 15 re-
veals that confidence during the task was unrelated to
A-Trait or dogmatism. | )
Although HA-Trait Ss tended to rate themselves higher
"~ in math ability than LA-Trait Ss., the absence of a statis-
Jtlcally 51gn1£10ant effect of" ArTralt in Taole 16a 1nd1cates
that thls dlfference was not rellable. However, as indi- ”
cated by the 51gn1f1cant A—Tralt effect in Table leb," HA—

‘Tralt 8s had taken more math courses than LA-Trait Ss. Dog-

matlsm was not rulated to elther measure "of math ability.

ey ¢

(5“\. o | ?7,
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TARLE 14.~--Summary of the analysis of variance for the enjoy-
ment of the initial and final portions of the CAI task for

the four gxperimental groups (Questions 4 and 5)

——— —

Source af MS _F
A-Trait (A) 1 1.6 $1
Dogmatism (D) 1 .5 L
AxD 1 1.6 (1
error (b) 56 2.5

Periods (P) 1 3.3 2.36
AxXP 1 9.6 6.86%*
D xXP 1l 0.0 ¢1

A xDxP 1l .3 /1
error (w) 1.4 -

* .05
AT

oo—

TABLE 15.~-Summary of the analysis of variance for confidence
during the initial and final portions of the CAIL task for
the four cxperimental groups (Questions 6 and 7)

‘Source ‘ . af MS ?

A-Trait (A) 1 .8 <1
 pogmatism (D) 1 .8 41
AxD ‘ | 1 0.0 <1
error (b) 56 1.6
Periods (P) 1 3.3 1.65
AxP ' ) 1.6 - <l
D x P 1 .8 Ll
AXDXxP. 1 3.3 1.65
56 - 2.0

error (w)

]

Wy T8
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TABLE 16.-—-Sunmary of the analysis of variance for math
abilitly for the four experimental groups

Source af M3 F M8 P

4.80%
{1

{1
A R

w
W
w B
w
o

A-Trait (a)
Dogmatism (D)
AxD
Exrror 5

aNO O
I~
l-l

Ui o N B>

s
i
ow. .

* .8 & 0

%

* %
Kefio!
AN
=X=
=0

f
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APPRPENDIX G

CQRRELATIONAL ANALYSES

The corrclation matrlx which is presented in Table 18.w§s
computed by  intercorrelating all the variables in order to
further examine the relationship between them.

The negative correlationé between rated math ability and

er-ors was noted in the Results section. Several other findings
were brlefly ncted. It-can be sepn from the correlatlon matrix
that dogmatism did not correlate significantly with any variables
during the CAX task. A-Trait was related to all A-State measures
except A-S tate durlng Sectlon C of the task. ‘'While A-Trait was
_unrelated to errors, Lhe significant coxrelatlons between errors

and A—State on Sectlons A, Band C 1ndlcated that Ss who dlSplayed

“higher ievels of A-State made more errors.

ke e e T Y G T sy e

LY . §
- . o PR
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TARLE 17.-=Correlation matrix betveen all variables

O Rl tatet Ui Chalte s Lo A bt g

Variabhle

Yo.

2 3

5

See, A Lrrors

Sec. B Errors -

Sces © ZIrrors

Pre. A-Stnte .

Sec., A A-Stote
Scc. B A-State.

scec. C A-State
A-Trait
Dogniat] o~

PTQ Question 1

PTQ GQuostion 2

PTQ Question-B

PTQ Guesticn )

PTC, Question 5
PP Question 6

PTG Ouevulon T

1.

v

'ﬂ}16;

| Rated Hath Ab 1itj 17

. . . "

1.00. .

63
L6
“1l

0%

=534

| '51,!-0.'.::"#

*'uo. of Iatn Cnurneq 18”[—28%j;

% 1.00

Bl 1,00
06  ~17
15 08

% =lyGu =G2u
09 17
44?&75*.-h9’“&1‘
1~r0~w -Leww =
-*331f7529w:v5*

L! .

1.00

1.00

720

._433-::- -
;+l9 lH 

1,00

Ve
%%
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|
T&BLW 17, -=-Conkinued
- i

8 9 10 11 12 13 w15 16 i7 18

1.00
11 1.00

10 02 -18 1.00

-0% 18 <Ll 22 1.00 |
C ahPnE =01 =02 - =08 -08 1.00 |

03 - -03 os-.' c2 16 25*"_1.00_ L

-20 =01 02 - =11 —05   &&*#-;10, l1'00’  ':

-03 =03 *05 j -15 22 0% T8 -1l 1,00
- fzi,. ~oof;-17'-*_Qg{{ 314 285 0w _23 60- oo
2w <06 -23 09 29%-29¢ 7% 19 33» g6ir 1,00
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APPENDIX H

CORRFLATIONAL ANALYSlS OF THE RELATIONSHIP

BETWEEN DOGMATISM AND A—TRAIT

: SR " i ’ e
A cbrrelation-of +26 (p .01) was obtained between scores

on the Dogmatism and ‘spPAT A-Trait Scales which were admin-
stered to 198 female Ss during ‘the “group testing. _-A num-

ber of other investigators have also reported p051t1ve and

significant correlations between dogmatism and anxiety .

(Rokeach & Kemp, 1960,_F111enbaum & Jackman, 1961, Norman,

" 1966; Pyron, 1966; Rebhun, 1966)02 The s1gn1chant pOSltlve

correlation indicates that the higher an 1nd1v1dua1 scores

" .in dogmatism, the higher ‘her 1eve1 of A—Tralt.

In order to further 1nvest1gate the nature of the

’relationship between dogmatism and A—Trait,'each s’ s A-

" Prait score was correlated w1th her scores on each of the

el

- 40 items of .the. Dogmatism Scale. For each 1tem on the Dog—
matism Scale, the S responded on.a 6 poxnt format ranging
. from +3 (agree very much) to -3 (disagree very mnch). the
. ‘correlations . between.ArTrait and the 40 items of the Dog-

" matism: Scale are. presented in Table 18._

There were no significant negative correlations, but

p

 ‘significant pesitive correlations were, obtained between ‘A-

p

'fTrait scores and 11 items on the Dogmatism SCale.‘ The con-
~'text: of the items for which siqnificant correlations were

.fnobtained suggest that individuals who are high 1n ArTrait

T '77.’;?: Tt

&
&
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TADLE 18. *-Corre]aLlonq between A~Tra1t and items from the

\ Dogmatism Scale :
Items from Dqgmatism Scale : : AéTrgit
l. U.s and Russia have nothing in common - ..,03
2, Best government is democracy run by most Lo .01
| intelligent. "_". )
- 3, Belief in free spcech, but not for all; i j.if{j.f',0é:-:
4. Bettex knowledge of beliefs than dlﬁbeliefﬁ'-. ff'w.03
5. Man on his own is helpless and miserable.if_J; -3f .01
6., World we live in a lonesome place. .' - i-':1 if}29f*”
7. Most pcople don't give a damn for others. - ','f.z;25§*.
g, I want to find someone to solve my problems.: 7;_ _,36¥f7-
9. It's natural to fear future. j : f;   “,295*
10, So much to ‘do, &0 little time to do it in. o '  '.09'.
~11. Once I get.vcund up, I can't stop. = . ,‘ S .03
12, I :epeat‘myself to make sure I'm underst¢od,. | G 21%#
_.13. I don't listen. | | 23w
,  14. Better be dead hero than live cowaxd. L -;‘:';06
v.iSQNSecret ambiticn is to become a great man. jf;-j",..17?

16, Main thlng in life is to do ‘something important.. '.10'

_17; 1f glven chance._ 'd benefit world. SR 'vr*_, +.07'
 ;8.'Thcre are just a handful o£ great thinkers.;*j[:G{ ,04
- 19;”1 hate scme people because of what they ;“‘355-;;:5,20**  
~  ‘stand. fox.. R - I S
~f}2032h man wlthout a cause hasn't lived._”:i;hﬁ;; fi;f£;;03J"

‘_21€“L1fe meaningful when there is davotiqn to "f7ﬁffff,oej---"

-ausc. ag
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PTABLE 18.~-Continued

Items from Dogmatism Scale

A-Trait
22. There is only one correct philosophy. _ ~.06
23. Person believing in too.many causes is ~-.06
wishy-washy. '
24. To compromise is to betray own- side. 11
25. In religion, we should not compromise. -.01
26. To consider only one's own happiness 1is -.02
selfish. : '
27. Worse crome is to attack those of similar -.11
beliefs.
28. Guard against subversion from within. -.02
29. Groups tolerating diverse opinions can't .03
exist.
30. Two kinds of people; those for, those -.08
againet truth.
31. My blood boils when others won't admit L26%%
they're wrong. : :
32. One who thinks of own happiness ' .05
benealtlh contempt.
33. Most printed ideas aren't worth paper .07
printed on. -
34. To know what's going on, rely on leaders. ‘_ .03
'35. Reserve judgment until-you hear leaders' J22%*
) opinions. : :
36. Pick friends who beliecve as you do. -.01
37. Present unhappy-. Future is what counts. L21%*
38. To accomplish mission, gamble all or nothing. -.01
'~ 39. Most people"dO’n'g&mders‘tand_ what's going on. .08
o 40. Most: people don't'know what's good for them. .13

® — %k FEF 7
_94..05 | __',Q;;,Ol



tend to be lonely, alienated, unhappy. hostichand fear-
ful of the fﬁturé. On the other hand, A—TraiE tends not
to correlate significantly with items that appeai to tap
isolation and differentiation of belief-disbelief systems,
intolerance, and aspects of a future time perspective.
According to Rokeqch,_these arg_intgg;al components.of the
dogmatic pexrson. An'implication frbm thééé.fihdings'is
that the positive correlations between dcgmatism and A-
Trait is to a larxrge extent a function. of the correlation

between A-Trait and certain Dogmatism items which are also

tapping aspects of trait anxiety.

S
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