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ABSTRACT

The major problem of this study was to examine the effects
of varying levels of manifest anxiety upon intellectual performance.
Particular emphasis was placed on the subjects' methods of dealing
with anxiety.

Eighty subjects, forty High Anxious and forty Low Anxious,
were asked to solve two sets of twelve anagrams (subdivided into
three difficulty levels with four anagrams at each level). Immediately
following completion of a set, each subject evaluated his work and com-
pared it with his subjective assessment of the other subjects' work.
After the first set, the investigator systematically gave either a posi-
tive or a negative evaluation of the subject's performance.

The differences in performance between High and Low Anxious
groups, at each of the difficulty levels, were not statistically signifi-
cant. However, the direction of each difference was in accord with
the theoretical formulation as to interplay between task-relevant and
task-irrelevant responses at different intensities of anxiety. As ex-
pected, neither the High nor the Low Anxious group was consistently

superior at all anagram difficulty levels. The Low group was
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superior at the easiest and at the most difficult level, and the High
group was superior at the intermediate difficulty level.
The interaction between investigator's evaluation and anxiety

level was significant. Negative evaluation (frustration) tended to im-

prove performance of the High Anxious when the task was more dif-
ficult, while examiner ''approval'' tended to elicit poorer perform-
ance. Comparable examiner evaluations of Low Anxious groups

yielded a contrasting picture (beyond the easy anagram level). Neg-

ative evaluation was followed by minimal or no change, while ''ap-
proval'' tended to improve performance. Both negative and positive
evaluations were followed by significantly poorer performance in both
groups on the eas‘y anagrams.

A bow-type function was obtained, for the most part, between
degree of manifest anxiety and grade-point average (N = 173). Only
female members of the lowest anxiety group deviated from this pat-
tern, since they achieved the highest grade-point average of any sub-
group. Aside from this single discrepancy, an intermediate level of
anxiety resulted in the best academic performance.

It was found that variations in the anxiety index proved insuf-
ficient to account for performance differences on both grade-point

average and anagram rigidity. The habit pattern, characteristic of






each subject's method of handling anxiety, appeared to be important
in determining his generalized intellectual efficiency. The character-
istic ways of handling anxiety were inferred from the M.M.P.I.--com-
binations of peak-scores or the Welsh Internalization ratio. High

internalization (for Anxious subjects only) was associated with greater

intellectual efficiency.
The data obtained from each subject's evaluation of his per-
formance tended to validate the notion of generalized manifest anx-

iety. The fact that the High Anxious tended to underestimate their

achievement level and overestimated, significantly more than the Low
Anxious, the amount of effort they had to expend as compared with
others was considered validating evidence.

The present findings indicate that the relationship between
manifest anxiety and intellectual performance is complex. Ways of
handling anxiety, examiner evaluation, and task difficulty all influence

this relationship.
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CHAPTER I
HISTORICAL BACKGROUND: STATEMENT OF THE PROBLEM

Manifest anxiety, as represented by a score on a paper and
pencil scale, has been used as a measure of drive since 1949 when
Taylor (22) studied the relationship between anxiety and the condi-
tioned eyelid response. She was concerned with the role of drive
in performance and assumed that variations in drive level in an
individual are synonymous with variations in level of internal anx-
iety or emotionality.

She found thaé college students who scored High Anxious on
the test conditioned more rapidly and extinguished more slowly than
did Low Anxious subjects. Welch and Kubis (25) reported a similar
effect of anxiety when they found that the PGR conditioned faster in
High Anxious subjects than in Low Anxious persons. Bitterman and
Holtzman (1), although critical of the use of the Taylor scale as a
measure of anxiety, apparently agreed with the concept of anxiety
as a drive state. They reported comparable differences in condition-
ing and extinction of the galvanic skin response within a group of

engineering students who were divided according to a clinical






appraisal of anxiety. However, Hilgard, Jones, and Kaplan (10) found

no significant relationship between anxiety, as measured by the Taylor
scale, and simple eyelid conditioning. They also found that High Anx-
ious were poorer than Low Anxious in a differential conditioning sit-
uation. Their interpretation of these results was that the anxious
subjects reacted more in terms of their own apprehensions (inap-
propriate response) than in terms of carefully discriminated environ-
mental objects and relationships.

Other studies indicate that anxiety elicits inappropriate as
well as appropriate responses. Taylor and Spence (23) and Montague
(14) explored more complex learning situations than classical condi-
tioning. They observed that as more possibilities for competing
responses were introduced into the situation (more difficult tasks)
the High Anxious group performed less efficiently. In further stud-
ies, Spence and Farber (19, 7) examined the role of appropriate and
inappropriate responses in anxiety. They concluded that whether or
not facilitation or inhibition of performance occurred depended upon
the nature of the task involved. For example, anxious subjects are
superior to nonanxious in conditioning and inferior to nonanxious in

maze performance.






From the discussion thus far one can theorize about the re-

lationship between anxiety and performance. Let us consider per-
formance as a resultant of the competition between responses appro-
priate to a task and responses inappropriate to the task. Both kinds
of responses will be evoked or partially evoked by anxiety. Beyond
a certain level of anxiety the interfering or inappropriate responses
will predominate and performance will decline. In other words, it
is assumed that up to a point the curve describing the rate of in-
crease of inappropriate response is positively accelerated and the
curve for appropriate response is negatively accelerated. This may
be attributed to the fact that inappropriate response has a higher
evocation threshold and a higher maximum output than appropriate
response. This theoretical position is graphically presented in
Figure 1. The implications to be drawn from this figure are dis-
cussed below.

For a group performing under initially heightened tension
(anxiety) the curve of appropriate response should run its course
more quickly than for a group with less initial anxiety. Conse-
quently, this group should show better performance at moderate
levels of stimulation (intermediate task difficulty) than a group under

low initial anxiety. It also follows that the more anxious group should
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show decline in performance sooner than the less anxious group as

task difficulty, or level of stimulation, is increased. This means

that the Low Anxious group should perform better than the High

Anxious when task difficulty is great. At the lowest level of stim-

ulation (easy task) better performance could go to either group. If

heightened anxiety (nonappropriate stimulation) were so strong as to

elicit transient interfering responses and if performance were meas-

ured over a very short period of time, performance should be poorer _i
for the High Anxious group. Like the speedy base-runner who over-

slides a base only to be put out, the High Anxious person may not

be able to profit from heightened drive on a simple task.

One quickly recognizes that the above formulation is in keep-
ing with Courts' (5) classic finding. He reported that a curvilinear
function existed between speed of learning and degree of hand dyna-
mometer tension. Learning progressively improved with increases
in tension to an optimum point. After this increased tension yielded
decline in performance. The added features in these studies and in
the 'present theoretical analysis are (a) that the tension variable is
endogenous as well as exogenous and (b) that for different levels of

endogenous tension (manifest anxiety) there will be a different rate






for both growth and decline of performance (see lower half of Figure

1). Malmo (12) has reported such differences in rate.

Let us examine the applicability of this analysis. The Spence
and Farber (19, 7) studies, for example, have shown that the nature
of the task is an important factor in the relation between anxiety
level and performance. Sarason, Mandler, and Craighill (16) have
shown that the nature of the investigator's attitude (stress instruc-

tions) influences High Anxious subjects differently than Low Anxious

subjects, for identical instructions yield opposite effects. The High
Anxious group responds predominantly with task-irrelevant response
(becomes more anxious) and performs poorer than the Low Anxious
group which responds with more task-relevant response.

Another very recent trend in the literature has been to make
a more detailed analysis of the anxiety-ridden person. Personality
variables or generalized habit patterns adopted by the subjects for
dealing with anxiety are getting more recognition. This approach
developed when an explanation was being sought for results which
were inconsistent with predictions based upon Hullian drive theory.
Criticismn was leveled at treating degree of anxiety as synonymous
with intensity of drive. In this connection, Deese, Lazarus, and

Keenan (6) feel that the drive concept alone is too simple an






explanation of Taylor's results. They suggest that personality vari-

ables explain certain results better than the drive concept. Wesley
(27) reports that the subjects in her study whose measured manifest
anxiety score was low, but whose rigidity behavior was high, must
actually be considered anxious. The difference between rigid and
anxious groups, she felt, was not in terms of drive but in terms of
the habits associated with the basic anxiety state.

Similarly, Sarason and Mandler report:

. subjects differ not in the strength of their anxiety
responses, but in the ways in which they defend themselves
against recognition and expression of such response. . . . The
possibility cannot be overlooked, however, that in some cases
a Low Anxiety score might also be related to the need for
defense. [15, pp. 810-817 Eassim.]

They felt that a study of the nature and strength of defense mechan-
isms would be a fruitful approach for explaining some of the indi-
vidual differences in reaction to anxiety level.

These results, which suggest that personality variables can
account for the failure of the drive concept to fully explain obtained
results, demonstrate the need for the present study. In our study
an attempt will be made, not only to explore the impact of differ-

ent levels of manifest anxiety upon performance, but also to deter-

mine if different ''patterns of personality adjustment'' (as measured

Ba






by the Minnesota Multiphasic Personality Inventory) coincide with

differences in intellectual performance.






CHAPTER II

HYPOTHESES

The problem, as stated at the very end of the previous chap-
ter, will now be subdivided into a series of specific subproblems and

related hypotheses.

Subproblem A. Relationship between degree of manifest anxiety and
intellectual performance.

Hypothesis 1. High Anxious subjects will perform differently
on the anagram task than will Low Anxious sub-
jects (see theoretical formulation, pages 3-6).

a. On the easiest task the High and Low Anxious will per-
form approximately the same.

b. On the anagrams of intermediate difficulty the High Anx-
ious will perform better than the Low.

c. On the more difficult anagrams the High Anxious will
perform poorer than the Low.

Hypothesis 2. The investigator's disapproval of subject's ana-
gram performance will produce a subsequent
change in performance which will be different
than the change following approval. No specific
hypotheses with reference to anxiety level or
difficulty of task are offered.

Hypothesis 3. A bow-type relationship will hold between grade-
point average and degree of manifest anxiety;
that is, the moderately anxious subjects will
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perform better than either very Low or very High
Anxious subjects.

Subproblem B. Relationship between mechanisms for handling anxiety
and intellectual performance.

Hypothesis. Differences in characteristic ways of handling
anxiety (as inferred from the M.M.P.I) will be
related to differences in intellectual performance.

Subproblem C. Relationship between degree of manifest anxiety and
the subject's motivational attitudes toward the ana-
gram task.

Hypothesis 1. All subjects will experience difficulty and feel
they worked hard and did poorly on the anagram
task.

Hnothesis 2. When they compare themselves with others, the
High Anxious group will feel that they worked
harder and did more poorly than will the Low
Anxious group.

Hypothesis 3. The investigator's approval or disapproval of
subject's anagram performance will alter his
subsequent evaluation of performance.






CHAPTER 111
PROCEDURE
Selection of the Population

The abbreviated Minnesota Multiphasic Personality Inventory
was administered to 243 students enrolled in undergraduate psychol-
ogy courses at Michigan State College during the summer session
of 1952. An additional 33-item supplementl was added to provlide
15 Taylor anxiety scale items which were not included in the first
366 items of the booklet. The instructions below were read to the
classes prior to the test administration:

As you may know, standardization of any kind of test
requires that many people be tested and that they come from
a wide range of geographic areas and occupations. The inven-
tory which you have before you has test results for college
students almost exclusively from the University of Minnesota.
Since this sampling is local, there is some question about how
widely these standards can be used. We are, therefore, asking
you to cooperate in the task of collecting norms for wider groups
of college students. For your results to be helpful it is essen-
tial that you answer each item as honestly and frankly as pos-
sible. Your opinion is the best answer for each item. Move
quickly from one item to the next and answer with your first

i
See Appendix B, pages 115-116.
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reaction. You will not be asked to go through the entire book-
let. Use the booklet for the first 366 items and use the supple-
ment which is inserted in your booklet for items 367-399. If
you work steadily you can finish in one hour.
Identifying data were also requested. The subjects were told
that the investigator was also performing an individual experiment
on the problem of ''thinking'' and that some of them would be called
according to a random selection plan. Only one subject failed to
identify himself.
Forty-one subjects were eliminated for various reasons: twenty-
four returned M.M.P.I. records which were invalid on either the F, L,
or K (validity scale) score; eight subjects were over 40 years of age;

six subjects' scales were incomplete; and three foreign student sub-

jects had a language problem.
Choice of Manifest Anxiety Measure

The remaining 202 M.M.P.I. scales were scored and the Welsh
Anxijety Index as well as the Taylor Manifest Anxiety scores were com-
puted. At the time of this research the Welsh index (26) appeared to
this investigator to have more clinical validation than the Taylor scale2

and therefore was used for selection of the eighty experimental subjects.

2
Since the initiation of this study, Taylor (20) has stated that
the findings of Hedlund, Farber, and Bechtoldt on the normative char-
acteristics of the manifest anxiety scale suggest that a person who
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The biserial r between extreme High and extreme Low anx-
iety as measured on the Welsh Index and anxiety as measured on
the Taylor scale (for the eighty subjects of the individual experiment)
was 0.817 + 0.064. The Pearson product-moment r between anxiety
on the Welsh Index and anxiety on the Taylor scale was 0.58 + 0.046
(for all 202 subjects in the selection population).

Table I presents the division of the subjects into the anxiety-
level categories used in this research.

Subjects were summoned for the individual part of this experi-
ment if they fell into either one of the extreme anxiety groupings.
Following is the request made of the subjects:

The following named students have been selected to take
part in an experiment on thinking. I urgently request your co-
operation in signing up for one of the listed times on the sign-up
sheet. It is important that all of the listed people be contacted
in order to fulfill the procedural requirements of this experi-
ment. I plan to pick up and to deliver evening volunteers if it
is too inconvenient for you to get to South Campus.

Please place your phone number in the designated place
so that I might give you a reminder call. If you cannot come

takes a full M.M.P.I. instead of the Biographical Inventory (Taylor's
scale and filler items) is confronted with a sufficiently radical change
in filler items to exert a definite and significantly different influence
on the anxiety scores. Although this investigator did not use the full
M.M.P.1., the form he did employ had over 170 additional filler items
beyond the 225 items employed by Taylor in the Biographical Inven-
tory.






TABLE 1

THE DIVISION OF THE SUBJECTS ACCORDING TO THE
WELSH MANIFEST ANXIETY INDEX

Group e W o
High Anxiety . .................... 69-108 42 20.8
High Intermediate . ................. 57-68 40 19.8
M AL e) s G5 i o e g R s A e | 49-56 39 19.3
Low Intermediate ...........¢... o 5 e 37-48 39 19.3
Tiow: AATEIEEY & (a4 i Griaie e illd, alss 5 o adia a3 A e 19-36 42 20.8
T O LAl o v s e T 0 B M P SO S B T % 202 100.0
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come at any of the designated times, please put your phone num-
ber down next to your name and we can try to arrange a time
more to your convenience.

Composition and Description of the Population

Eighty of the eighty-four persons in the extreme categories
(forty in each group) were seen within a 23-day period in individual
sessions. The sessions were scheduled for 90 minutes. Although
the average anagram working time was approximately 40 minutes,
the remaining time was used to enable the subjects to ventilate much
of the tension which appeared to build up over their ''felt'' inefficiency
in ''thinking.'' Most of the subjects used the entire scheduled time.

Ten of the twenty-four High Anxious Males used were mar-
ried. Ten of the twenty-two Low Anxious Males were married. Two
of the sixteen High Anxious Females were married, and five of the
eighteen Low Anxious Females were married. The average age of
the High Male was 22 years and 11 months. The average age for
the Low Male was 23 years and 10 months. The females averaged
21 years and 2 months for the High group and 21 years and 6 months
for the Low.

Class standing was also reasonably controlled. The High and

the Low groups had the following class distribution: Freshman, ¢






and 2; Sophomore, 14 and 10; Junior, 10 and 9; Senior, 9 and 16;

and Special Student, 3 and 3.

Order of Assignment to Experimental Groups

The procedure below was followed during the anagram-solution
phase of the experiment. Subjects were taken in the order in which
they signed on the circulated sign-up sheet. Assignment to the ana-
gram list order and to the investigator report of positive or negative
evaluation was made so that the following cycle would be completed
evenly and independently for both the men and the women:

List A : positive evaluation : List B
List A : negative evaluation : List B

List B : positive evaluation : List A
List B : negative evaluation : List A

AW N

Fach of four consecutively tested members of a given anxiety group
of like sex drew a different assignment. When forty of the eighty
subjects were seen, nineteen High Anxious and twenty-one Low Anx-
ious had made their appearance. These were distributed evenly
among the sexes--twenty and twenty. Thus, the rate at which the

groups were seen was constant.
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Control of the Intelligence Variable

The intellectual nature of academic work and of the task of
solving anagrams suggested that the intelligence level of the groups
be controlled. A.C.E. scores were available for 176 of the students.
Table II presents a comparison of the Mean A.C.E. score among the
five anxiety level groups listed in Table I (see page 14). Table III
is also included to present the comparisons with male and female
members combined at all levels. The A.C.E. scores are given in
decile units.

The only significant variation in Mean decile score on the
A.C.E. was between the Middle Male group and the High Intermediate
group. More important for this study, however, was the fact that
27 of the 28 possible comparisons and particularly those between
the High, Middle, and Low Anxious groups were not significantly
different from one another. Furthermore, the extreme high and
extreme low A.C.E. Means were not significantly different from the
Mean A.C.E. score of the total group. Consequently, the conclusion
may be advanced that no real difference in intellectual level existed
between the groups studied and that any significant differences ob-
tained between the experimental groups on the dependent variables

could not reasonably be attributed to differences in intelligence.






18

TABLE II

COMPARISONS OF A.C.E. AVERAGE SCORES BETWEEN
GROUPS OF VARYING LEVELS OF ANXIETY

Groupl
Group N Mean
L.M. L.F. L.I. M.M.
Low Male ..... 22 5.23 0.814 0.477 1.680
Low Female . . . . 17 5.94 0.362  0.825
Low Intermediate. 29 5.62 1.236
Middle Male . . .. 18 6.72
Middle Female . . 19 5:21
High Intermediate. 34 4.97
High Male ..... 22 5.86
High Female ... 15 4.87
Total: ¢ sl s swilan 176 5.51 1.75
Group
Group N Mean
M.F H.I H.M H.F
Low Male .. ... 22 5.23 0.024 0.367 0.814 0.400
Low Female . . .. 17 5.94 0.809 1.273 0.098 15131
Low Intermediate. 29 5.62 0.480 0.934 0.306 0.814
2
Middle Male . . . . 18 6.72 1.641 2.276 1.026 1.899
Middle Female . . 19 5.21 0.326 0.815 0.368
High Intermediate. 34 4.97 1.317 0.127
High Male . .... 22 5.86 1.179
High Female ... 15 4.87
oAl it i i 176 5.51 0.86

. L.M. = Low Male; L.F. = Low Female; L.I. = Low Inter-

mediate; M.M. = Middle Male; M.F. = Middle Female; H.I. = High
Intermediate; H.M. = High Male; H.F. = High Female.

2
40 degrees of freedom; t = 2.021 at 0.05.






TABLE III

COMPARISONS OF A.C.E. AVERAGE SCORES BETWEEN GROUPS
OF VARYING ANXIETY LEVELS AFTER COMBINING THE
SEX GROUPS FOR EACH LEVEL

I
Group
Group N Mean
L.A. L.I. M. H.I. H.A.
Low
Anxiety . . 39 5.54 0.111 0.628 0.921 0.131
Low Inter-
mediate . . 29 5.62 0.442 0.908 0.225
Middle . . . 37 5195 1.510 0.762
High Inter-
mediate . . 34 4.97 0.806
High
Anxiety . . 37 5.46

§ 2
L.A. = Low Anxiety; L.I. = Low Intermediate; M = Middle;

H.I. = High Intermediate; H.A. = High Anxiety.
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Materials for the Anagram Experiment

Two sets of anagrams (Set A and Set B), equated for difficulty
in a preliminary study, were used. The anagrams were printed on
l-inch by 3-inch white cards with template number 240 and pen num-
ber 3 of the LeRoy lettering set. The anagrams were selected from
Sargent's list (17, p. 13). The difficulty level of each anagram, as
checked in the preliminary study, remained essentially the same as
those designated by Sargent. A practice list for all subjects con-
sisted of the following:

UEJGD (JUDGE) YEVER (EVERY) NAETRU (NATURE)
Sets A and B were counterbalanced for each of the Anxiety groups
(see page 16). The two sets'are presented below:

Difficulty Level: E (easy); I (intermediate); D (difficult)

Set A:

I. PEEOLP  (PEOPLE)
NMGOINR  (MORNING)
GUORP (GROUP)

- B O N

EEPYLS (SLEEPY)
EYMTP (EMPTY)
EVSUORN (NERVOUS)
THWGIE (WEIGHT)
CEPART  (CARPET)
NPEHPA  (HAPPEN)

o [l o]
S0ea®R T e ONe SOl S WX i)






10. EDDILM

D 11 RSANEO

I 12 CMYOPAN
E 1 EJEWYRL
D 2. SCLIAO

E 3= UCTRK

B 4. BAIHT

E B AIMANL
D 6. CNEGAH
T T AGAGRE
D 8. RECMI

b 9. SDURG

E 10. IPUCLB

D 11. EONSPR

34 12, CUMTOS

21

(MIDDLE)
(REASON)
(COMPANY)

(JEWELRY)
(SOCIAL)
(TRUCK)
(HABIT)
(ANIMAL)
(CHANGE)
(GARAGE)
(CRIME)
(DRUGS)
(PUBLIC)
(PERSON)
(CUSTOM)

Instructions and Procedure for the Anagram Task

The subjects were seated and after asking them to take a com-

fortable position at the table the investigator said:

I have here a series of common English words which have
the letters all scrambled to form what is known as an anagram.
Your task will be to tell me, as rapidly as you can, what the

word is.
ing your answers.

All response times and verbalizations were recorded.

You will have three practice words before I begin tim-
I'1l1 start the watch as I turn up each card.

If, after

working for four minutes on an anagram, the subject could not give



DRI T —— e —
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the word, the first letter was given as a cue. FEach minute there-
after another letter was given until the subject solved the word.
Table XXXVII in Appendix A indicates the number of people who
needed cues on each word. Table XXXVIII presents the distribution
of the number of cues needed for solution in each of the extreme
anxiety groups.

Upon completion of the first set of anagrams, the subject
3
was asked to check on a continuum the position he felt he held for
three questions:
1. How do you feel you compare with others who have tried to
unscramble these words?
2. How hard do you feel you tried (compared with the others)
to get the correct word as quickly as possible?
3. How hard do you feel you tried (within your own abilities)
to get the correct word as quickly as possible?
In the meantime, the investigator was ''scoring'' the first set of
anagrams and referring to ''a data sheet.'' He took the subject's
self-evaluation on the above three questions and after a moment
said (Positive Evaluation):

Mmm. I believe that you recognize this task is relatively
unfamiliar. You were undoubtedly aware of the fact that some
words were easy and others were difficult. The words were
tested on a group of college students last quarter and were

3 See Appendix C, page 117.
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deliberately chosen to have this range. Very often, the subjects
reported that they felt they were doing poorly because of the time
that elapsed while they were trying the hard ones. You may have
experienced the same feeling. Actually, your over-all perform-
ance is more efficient than at least 80 per cent of the group on
whom I tried these words last quarter. In other words, your
performance was really very good. Since your feelings may

have interfered with your ability to perform at a maximal level,
I'd like to get a second sample of your performance.

(Negative Evaluation):

Mmm. I believe you recognize that you seem to be hav-

ing an unusual amount of difficulty on this task. According to
the information I collected last quarter on a group of college
students, you rank in the bottom 10 per cent of the group. How-
ever, just to be sure, why don't we take a second sample of
your performance before we consider this as representative of

your efficiency.

The second set of anagrams was then administered. Upon completion

4
of this set of anagrams, a second questionnaire was filled out by

the subjects:

1.

How did you feel when you found that you were not getting
some words quickly?

. How did you feel when the examiner began (and continued) to

give you cues?

Had you known in advance what you would be asked to do in
this experiment, would you still have volunteered? Why?

Now (after the second group of words), how do you feel you
compare with others who have tried to unscramble these words?
How hard did you try on the second set when you compare it
with the first set?

What was your reaction to the examiner's report of your per-
formance on the first set of words?

4 See Appendix D, page 118.
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At this point the investigator spoke about the research. He said, in
effect, that the nature of the research was to see if a relationship
existed between the way people feel about their own tenseness, as
reflected in the M.M.P.I., and how they behave on a task which re-
quires that they be able to shift their approach a great deal before
they can arrive at a solution. The subjects were also told that the
evaluation of their anagram solution skill followed a prescribed ex-
perimental design and was not based on their actual performance.
In addition, a group profile of the M.M.P.I. scores for High and Low
Anxious subjects was displayed. The investigator pointed out that
all the scores fell within the limits of the normal range and stated
that as far as he was concerned he was dealing with subjects who
had ''normal limits'' of ''tension'' feelings.

Fach subject was asked not to speak with his classmates
about the research until after the investigator made his report to
the classes at a later date. In addition, each subject was asked if
anyone had spoken to him about the experiment. All subjects de-

nied previous knowledge.
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Measures Available or Employed for the
Anagram Solution Task

1. Median solution time for four anagrams at each of the
three difficulty levels.

2. An anagram rigidity score based upon the mean number
of cues needed to solve all anagrams in each set.

The solution time scores were treated in a factorial design
utilizing analysis of variance and covariance. The variables included
w.ere Anxiety Level (High and Low), Anagram List Order (A followed
by B, B followed by A), Investigator Evaluation (positive or negative),
and Anagram Difficulty Level (Easy, Intermediate, Difficult). Tables
XXVIII to XXXVI-B in Appendix A present the summary of the order-
ing and statistical treatment of these data. Other comparisons were
evaluated with a t-test.

The analysis of covariance for the solution time data of Set II
took into account the initial differences in anagram solution perform-

ance as given in Set I.






CHAPTER IV

RESULTS

Performance on the Anagram Task

The proposed division of the anagrams into three levels of
difficulty--easy, intermediate, and difficult--was achieved. Table
IV presents the mean solution times at each of these levels for all
subjects. The F ratios are enormous, 256.3 for Set I and 199.0
for Set II. This very significant division of levels is equally re-
flected in the number of cues which were necessary at each diffi-
culty level before solution was accomplished (see Table XXXVII,
Appendix A, page 108).

The average time needed by the High and the Low Anxious
groups for solution of the anagrams in Set II is presented in Table
V. The small differences in performance between the anxiety groups
at each of the anagram difficulty levels are not significant. How-
ever, as predicted, the High Anxious group performs better than the
Low only at the intermediate level of anagram difficulty. Again, the

direction and degree of these small differences are equally reflected

26
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TABLE 1V

MEAN SOLUTION TIME IN SECONDS AT EACH OF THE THREE
DIFFICULTY LEVELS OF ANAGRAMS FOR THE
EFIGHTY EXPERIMENTAL SUBJECTS

Set Fasy Intermediate Difficult

1 4.05 66.51 217.24

I 8.89 60.50 202.85
TABLE V

MEAN SOLUTION TIME IN SECONDS AT EACH OF THE THREE
DIFFICULTY LEVELS OF ANAGRAMS (SET 1I) FOR THE
FORTY MEMBERS IN EACH OF THE EXTREME
ANXIETY LEVEL GROUPS

1
Group N Fasy Intermediate Difficult
High Anxious ........ 40 11.00 57.74 204.92
Low Anxious ........ 40 6.77 63.27 200.77
Rotalix.s w38 mle BeB Bl 80 8.89 60.50 202.85

. Difference between High Anxious and Low Anxious is not
significant (t = 1.360).
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in the number of cues which were necessary at each difficulty level
before solution was accomplished.

No treatment variable or interaction term, other than task
difficulty, is significant in the initial analysis of variance. The anal-
ysis of covariance, however, yielded three significant interaction
terms as well as a significant finding for the difficulty variable
(see Table VI). These relationships will now be considered one at
a time

Changes in Anagram Performance Produced by the
Interaction of Degree of Manifest Anxiety and
Evaluation by the Investigator

The anxiety x report interaction, significant at the 0.05 level
of confidence, can be understood by reference to Table VII.

Inspection of these data shows that different responses are
elicited from the High Anxious and the Low Anxious groups by the
investigator's evaluation. If the High Anxious group is given a favor-
able report it performs more poorly than before the report. If the
Low Anxious group is given the same favorable report it performs
better than it did before the report. Contrariwise, the negative
inve;tigator evaluation is followed by better performance in the High

Anxious groups and no change in performance in the Low Anxious group.







TABLE VI

LIST OF THE SIGNIFICANT F-RATIOS OBTAINED FROM THE
ANALYSIS OF COVARIANCE OF THE SUBJECTS'
ANAGRAM SOLUTION TIME SCORES

Source d.f. F Sig.

Anxiety XK Report. vt il i Sivin-n o boy o s Ly 31 4.50 0.05

J518t XTREPOTE ore sl s g & W B it 208 5 L; 71 5.22 0.05

Difficulty x Anxiety x Report . .. ...... 2, 143 3.47 0.05

Difficulty . 50 et 2100 Be it o i £ 5o Sea 2, 143 29.23 0.001
TABLE VII

AVERAGE ANAGRAM SOLUTION TIME IN SECONDS FOR THE
TWENTY MEMBERS IN EACH GROUP, DIVIDED
ACCORDING TO ANXIETY LEVEL AND THE
INVESTIGATOR'S REPORT

Favorable Report Negative Report

SdetyiLevel Anagram  Anagram Anagram Anagram

Set 1 Set II Set 1 Set 1I

HAGH: Wa-% %d 5, 0 g 234.15 286.27 318.25 261.06

............ 308.63 251.70 290.17 289.92
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Changes in Anagram Performance Produced by the
Interaction of the Order of List Presentation
and Evaluation by the Investigator

The list x report interaction is significant at the 5 per cent
level of confidence. This interaction can be understood by reference
to Table VIII.

These data show that any report produces a different response
from subjects starting on list A than it does from subjects starting
on list B. Given a favorable report, the list A subjects perform
poorer after the report and the list B subjects perform better. Given
a negative report, list A subjects improve in performance and list B
subjects decline in performance on the subsequent list.

Changes in Anagram Performance by the Interaction

of Anxiety Level, Anagram Difficulty Level,
and Evaluation by the Investigator

This triple interaction term is also significant at the 0.05
level of confidence. It is made clearer by reference to Table IX,
or Table X, which translates Table IX into per cent of performance
change.

These data reveal that the effects of anxiety level and exam-

iner report taken together are different at each of the levels of

anagram difficulty. Regardless of the nature of the report--positive







TABLE VIII

AVERAGE ANAGRAM SOLUTION TIME FOR THE TWENTY
MEMBERS IN EACH GROUP, DIVIDED ACCORDING TO
INITIAL LIST OF ANAGRAMS PRESENTED AND

THE INVESTIGATOR'S REPORT
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Favorable Report

Negative Report
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