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CHAPTER 1

INTRODUCTION

Statement of the Problem

InAvirtually any class, moans of discontent and com-
ments of a negative nature are heard when tests are presented.
It seems to make little difference whether one is in an early
elementary school classroom, a high school class, or a univer-
sity class. The attitude seems to be about the same since
most students appear to not enjoy the task of taking tests.
Many students display and express feelings of fear, hostility,
and anxiety, especially when it is announced that the responses
to the test items will be recorded on separate answer sheets
and computer-scored. The experience of this writer has shown
that fewer visible signs of emotion and fewer negative expres-
sions are evident when the announcement is made that the res-
ponses to the test items will be recorded on the test itself
and hand-scored.

The question arises as to why computer-scored achieve-
ment tests are less popular with students than hand-scored
tests. The answer may be that students dislike the separate
answer sheets or they may not trust computer-scoring. Regard-
less of the reasons given many students claim they receive

1
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lower scores on computer-scored tests than they do on teacher-
scored tests. It is this claim of lower grades obtained on
computer-scored tests which this study undertook to investigate.
Do students actually receive lower grades on achievement tests
which they know are to be computer-scored than they do on con-
ventional hand-scored tests? Are such computer-scored tests
more anxiety inducing than hand-scored tests? These are the

two main questions which this study sought to answer.

Review of the Literature

Indirectly, Anastasi (1968, pp. 37-38) discussed
various factors of the testing situation which may either
singly or in combination affect test performance. She stated
that we must realize the extent to which testing conditions
may give unreliable results. "Even apparently minor aspects
of the testing situation may appreciably alter performance."
One such "minor" aspect may be the issue of computer-scored
answer sheets. .

Research studies dealing with the area of separate
computer-scored answer sheets, their use, and effect upon
performance are relatively sparse. Greater concentration
has been seen on topics such as: the arrangement of test
items (Smouse & Munz, 1968; Smouse & Munz, 1969), the effect
of test directions on performance (Sarason, & Palola, 1960;
Sarason, 1961; Anastasi, 1968) answer sheet format (Dunlap,
1940; Bell, Hoff, & Hoyt. 1964; Petty, 1964; Thorndike, 1971),

and the effect of anxiety on test taking behavior (Alpert &
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Haber, 1960; Mandler & Sarason, 1952; Sarason & Mandler, 1952;
Sarason, Mandler, & Craighill, 1952; Waite, Sarason, & Light-
héll, 1958) were most apparent. Only the most closely related
topic of answer sheet format will be reviewed as it more
directly concerns computer-scoring. In light of their wide-
spread use, it is most astounding that relatively little
research has been done concerning problems associated with
the separate test answer sheet.

The most extensive study of separate test answer
sheets was undertaken (Dunlap, 1940) when machine-scoring
was just éoming into practice. Dunlap noted that there were
a number of practical and theoretical questions to be consid-
ered. Among those were cost, reliability, validity, time,
and separate norms for hand-scored and machine-scored answer
sheets. These problems were often over looked when it was
shown to teachers how much easier and more rapidly answer
sheets could be scored with test-scoring machines. Dunlap's
study, a series of five separate experiments, compared mean
scores on tests having integral answer sheets with tests
having separate answer sheets. Results indicated that cleri-
cal errors (errors in transferring answers from the test book-
let to the separate answer sheet) were few in number and that
mean achievement scores, reliability, and validity coefficients
for the separate and integral answer sheets were not signifi-
canlty different. Scores were said to be "very nearly the

same" when the number of items attempted was the same. Dunlap
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recommended that more time be allotted for tests with separate
answer sheets. As an alternative to increasing the time limit,
he said that a practice session might be used to “"warm students
up" to the test.

Thorndike (1971) also discussed the topic of separate
ahswer sheets wherein he stated that the task of transferring
answers from test booklet to answer sheet may be too demanding
for young people and people to whom such tests were "strange."
The age at which separate answer sheets may be used success-
fully and the amount of experience in working with tests of
this nature were still not definitely determined. Thorndike
recommended that young and inexperienced persons write answers
directly in the test booklet, however.

Petty (1964) investigated several forms of separate
test answer sheets and sought to determine if the method used
to mark answers onAseparate answer sheets had an influence on
achievement test scores. He also surveyed student opinions
of four forms of answer sheets commonly used on standardized
achievement tests. The forms studied were: pin-punch--the
student punches out the desired choice on the answer'sheet
with a wood stylus, cal-card--an answer sheet printed on a
standard computer card, separate self-scoring answer sheet--
an answer sheet which consisted of two sheets of paper with
a carbon sandwiched between, thus enabling the sheet to be
self-scoring, and test booklet--where the student answers

questions directly in the test booklet. The subjects, fourth,
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sixth, eighth, and eleventh graders, all scored equally well
regardless of the answer sheet format. However, they did
express a preference for the test booklet format saying that
it saved time over the other forms and was easier to use.

Aithough statistically significant differences in
mean achievement scores on integral and separate answer sheets
and among various forms of separate answers were not found by
Petty, Bell, Hoff, & Hoyt (1964) found that answer sheet for-
mat did make a difference in achievement test scores. They
conducted a study of two forms of answer sheets for the

Government USES General Aptitude Test Battery using Govern-

ment adult civilian employees as subjects. Both forms of the
test studied were machine scorable forms, differing in format.

The differences were described as differences in packaging

density. One form of the answer sheet was arranged more com-
pactly in order to squeeze more answers on a sheet. Scores
were found to inversely correlate with the packaging density
or number of items per page. The sheet with the fewest num-
ber of items resulted in the highest scores. No reasons for
this difference were posited.

The literature was more sparse concerning computerized
testing; the few studies completed to date have dealt primarily
with computer assisted instruction (CAI) and the various forms
of optical scoring machines. Whitlock (1964) gave an overview
of data processing. Much of his book was devoted to showing

how the school administrator could automate records. Only
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brief mention was made with respect to the use of computers
in scoring and analyzing test scores. Whitlock commented in
generalities and did little more for the reader than to show
what a machine-scorable answer sheet looked like and described
how it was to be filled out.

Smith (1963) listed the advantages of automated-scoring,
such as, speed and ease of scoring answer sheets, increased
accuracy resulting from elimination of human errors, and the
ability to receive "extensively analyzed output." What the
author meant by "extensively analyzed output" was not explained.
Overall, this article was general and not specific on points of
procedure.

The literature concerning studies dealing with student
attitude toward computerized testing was very meager. In an
article about computer assisted instruction (CAI), Mathis,
Smith, and Hansen (1970) reported parenthetically that college
students seemed to have "positive attitudes" toward computers,
generally. However, it was not clear from this article whether
students initially had favorable attitudes toward computers or
if they developed those feelings after having undergone a
period of CAI. |

A number‘of intelligence tests have been admiﬁistered
on computers; Elwood (1969) reported on a project to admin-
ister and score the WAIS by computer. A savings of several
hours in aéministration, scoring, and fo;ming a diagnosis was

cited. For clinical patients results on the performance scale
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were said to correlate greater than r=.90 with an examiner

administered test. The Slossen Intelligence Test was like-

wise computerized by Hedl (1971). Scores were again found

to be comparable, however, the computerized version did lead
to higher levels of state anxiety. Students said they found
the computer version more stressful and less enjoyable. They
expressed a preference for examiner adminiétered tests over

the computerized version.

Summary of the Literature

Generally, there has been very little research in
the area of computer induced anxiety in achievement testing
situations. The literature dealt briefly with answer sheet
format, computer assisted instruction, and computerized tests.

Several of the studies reviewed supported the conclu-
sion that students scored equally well on tests utilizing
hand-scorable and machine-scorable answer sheets. Differences
in performance attributable to the various formats of machine-
scorable answer sheets had likewise, been shown to be minimal.
Attitudes of students toward computerized examinations were
"mentioned in several of the studies reviewed. One article
reported parenthetically that students had "positive atti-
tudes" toward computers in CAI situations; while another study
reported that students found computerized examinations to be
stressful and moré anxiety inducing than conventional examiner
administered tests. It thus appears that little can be reli-

ably concluded at this time about student attitudes toward
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computerized testing. In addition, none of the studies
reviewed investigated the possibility of students becoming
anxious'and, hence, performaing less well on an examination
which they knew would later be scored by computer. A number
of studies have shown that test anxiety was produced by
sequencing of test items, test directions, and answer sheet
format. Conclusions were that varying answer sheet format,
altering the sequencing of items and differing test direc-
tions did indeed have an affect on levels of state (test)
anxiety. Whether or not these conclusions could be generali-
zed to machine-scorable answer sheets was not clear. This
investigator was not aware of any study having been conducted
on machine-scorable answer sheets to determine their effect
on students' test énxiety levels and resultant achievement
scores. There were no empirical data at this time which
indicated whether students.were affected adversely by com-

puter-scoring.

Assumptions Underlying the Hypotheses

The framework upon which this study rested was that
of Mandler and Sarason (1952) which stated that students'
test performance may be adversely affected by the personality
variable test anxiety. This particular type of anxiety results
in unreliable estimates of one's knowledge when it is present
during testing. Although test anxiety may serve to raise
one's performance level on an examination (Sweeney; Smouse,

Rupiper, & Munz, 1970), it was more often thought of in the
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literatdre as a detriment to testing. This was felt to be
the casé particularly when test directions were unusual
(sarason, Mandler, & Craighill, 1952). The particular case
which the present study sought to investigate Qas that of
computerized test scoring. The information presented in the
directions for taking a tesf, that is, that it is to be com-
puter-scored, is apparently anxiety inducing to some students.
As reported earlier in this paper, such anxious students com-
plain of receiving lower grades on this type of test than
they would have received on a hand-scored test. ‘It was thus
assumed by this investigator that students who showed lower
performance on computer-scored tests did so because of test
anxiety generated by the students' knowledge of the method

used to score the test.

Hypotheses

The present study undertook to investigate the follow-
ing hypotheses which were tested at the p=.05 level of signi-
ficance:

Hypothesis 1: The mean raw score on a hand-scored achieve-
ment test is significantly greater than the mean raw score on
the same‘achievement test when it is computer-scored if the
method of scoring is presented beforehand in thé test direct-
ions.

Hypothesis 2: When the Test Anxiety Scale (TAS) (Sarason

& Ganzer, 1962) is presented immediatély following an achieve-

ment test the mean raw TAS score is significantly greater for
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the subjects taking a computer-scored form of an achievement
test than it is for those taking a hand-scored form of the
same achievement test if the method of scoring is presented
beforehand in the achievement test directions.

Hypothesis 3: Raw achievement test scores and raw Test

Anxiety Scale (TAS) scores will show a statistically signifi-

cant inverse correlation.

Operational Definitions

Test Anxiety: This is a form of state anxiety which

arises in situations in which one is being evaluated. For
the purposes of this study test anxiety was defined in terms

of a score on the Test Anxiety Scale (TAS). Scores on the

TAS (see Appendix D) range from a low of 0, indicating no
test anxiéty, to a high of 16.

Computer-Scored Achievement Test: This was a thirty-four

item diagnostic mathematics achievement test (see Appendix E)
which was answered on a separate machine-scorable answer sheet.

Hand-Scored Achievement Test: This was a thirty-four item

diagnostic mathematics achievement test (see Appendix E) which
was answered on a separate machine~scorable answer sheet.

Separate Answer Sheet: This was a machine scorable answer

sheet (IBM No. 503, see Appendix F) upon which students were
to mark all achievement test answers with a soft lead pencil.

The sheets were scored by an optical test scoring machine.



CHAPTER 11
DESIGN OF THE STUDY

- Introduction

This study was an outgrowth of a pilot study conducted
by this experimenter in the Fall of 1973 at the University of
Oklahoma. At that time it was decided to verify whether stu-
dent claims were indeed valid, that is, if students scored
lower on computer-scored tests than they did when the tests
were hand-scored.

Identical achievement tests were administered to two
of the experimenter's sections of undergraduate educational
psychology. By means of a tossea coin it was determined which
section was to have the computer-scored separate answer sheet
and which section was to have the integral answer sheet. Time-
of-day effect had been shown on previous examinations to be
of negligible consequence. Thus, it was decided that intact
classes might be utilized as the experimental groups. The
test was a ten question achievement test over class notes and
lectures, both sections having received identical lectures
and assignments.

The first section was handed the test questions with
the instructions that the student was to X -out the desired

11
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choice directly on the test sheet. The second section received
the same test sheet in addition to a separate machine scorable
answer sheet which was to be computer-scored by the University
Test Service. Students were cautioned to use only a number
two pencil, and to follow the directions printed on the answer
sheet. It was pointed out that ink must not be used to mark
answer sheets or the computer would record a score of "0" for
that paper. Students were also cautioned about the danger of
stray marks on the answer sheet.

Previous review of the literature led to the hypoth-
esis that raw achievement scores on the computer-scored ver-
sion would be significantly lower than raw achievement scores
on the hand-scored version due to the influence of computer
induced test anxiety associated with the machine-scored answer
sheet. This hypothesis was tests at the p=.05 level of sig-
nificance by means of the Kolmogorov-Smirnov Test (Hays, 1963,
p. 614) which provided a direct comparison between the two
sample distributions. The sets of scores were not found to

differ significantly, D-Max = .166, N.S.

Experimental Design

Because a difference in the predicted direction was
indicated in the pilot study and a further review of the
literature produced no new data concerning test anxiety result-
ing from knowledge of method of scoring, the main study was
undertaken utilizing a larger number of subjects and a more

reliable achievement measure. In addition, the two examination
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forms, computer-scored and hand-scored, were to be adminis-
tered by instructors other than this investigator, who were
not to be aware of which students were to receive which form
of the examination

The experimental design for this study was a 2-group
post test design (Campbell & Stanley, 1966). Group A was
comprised of those students receiving the computer-scored
examination while Group B consisted of those students
receiving the hand-scored examination.

Subjects comprising the two experimental groups
were all those enrolled in the three sections of a graduate

education class, Basic Principles of Measurement and Evalua-

tion, Fall Term, 1974, at the University of Oklahoma. Each
of the seventy students was randomly assigned to one of the
two groups by the instructors who passed out the shuffled
test booklets. Booklets were identical in content and
appearance but for a single sentence in the directions on
the cover sheet which stated how the given test was to be
scored.

By utilizing identical appearing test booklets it
was possible to randomly assign students from each section
to each of the experimental groups. This procedure was an
attempt to control the factors of instructor differences
including the method of presenting examinations to a class,
supplementary verbal instructions, and student-teacher inter-

action. Also, other factors such as time of day, classroom
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differences, and student knowledge of experimental participa-
tion, which are generally acknowledged to be important experi-
mental variables, were controlled. Random assignment of sub-
jects to groups was an attempt to control for these variables
without the necessity of blocking on each variable or arti-
ficially structuring each section so as to eliminate all
possible between group differences except that of experimental
treatment. This was a process which, according to Glass and
Stanley (1970, p. 491), ". . . may reduce "error" consider-
ably, but it does so at the expense of limiting the generaliz-
ability of the findings. . . ." Blocking, in addition to
complicating the study was a rather doubtful procedure at
best. Kerlinger (1973, pp. 309-310) stated that, "Theoretic-
ally, randomization is the only method of controlling all
possible extraneous variables. All other methods leave many
possibilities of ineguality."

Students in both groups took the achievement test
(see Appendix E) which was immediately followed by the Test

Anxiety Scale (see Appendix D). Students were at no time

informed that they'were experimental subjects. By keeping
the experiment totally covert, it was hoped that the experi-
mental conditions would be as life-like as possible which
would in turn contribute to the generalizability of the study

(Page, 1958).
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Instruments

The Text Anxiety Scale (TAS) was selected for use in

this study as it fit the following criteria: ease of adminis-
tration, no time limit, and a measure of state anxiety. Ease
of administration was an important consideration because the
anxiety measure was to be obtained in an actual classroom
situation under realistic testing conditions. Hence, the
instrumen? to be used had to be such that it could be appended
to the achievement measure with little inconvenience or alarm
on the part of students taking the tests. This criterion

eliminated several of thogmz=oager anxiety measures such as

the various adjecy which Taylor's (1953) is

a prime example \v time consuming to

meet this crit

More : was the Test Anxiety

Questionnaire 1952). The TAQ was

a thirty six ite) £r simple to administer

and not in itself ta1¥ However, the TAQ was con-

tained within the 180 item Student Biographical Inventory.

It was this feature of the TAQ which made it impractical for
use.

The TAS, a self contained instrument with sixteen
true/false itemg. seemed more appropriate. Another factor
supporting the #AS was its answer format. Whereas the TAQ
was anwered byi@arking one's choice on a rating scale, the

TAS used a much‘éimplgr T/F format. Because of its brevity

J

/

/
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Instruments

The Text Anxiety Scale (TAS) was selected for use in

this study as it fit the following criteria: ease of adminis-
tration, no time limit, and a measure of state anxiety. Ease
of administration was an important consideration because the
anxiety measure was to be obtained in an actual classroom
situation under realistic testing conditions. Hence, the
instrument to be used had to be such that it could be appended
to the achievement measure with little inconvenience or alarm
on the part of students taking the tests. This criterion
eliminated several of the longer anxiety measures such as

the various adjective checklists of which Taylor's (1953) is

a prime example. Such lists are overly time consuming to

meet this criterxrion.

More appropriate for this study was the Test Anxiety

Questionnaire (TAQ) (Sarason & Mandler, 1952). The TAQ was

a thirty six item test which was rather simple to administer
and not in itself time consuming. However, the TAQ was con-

tained within the 180 item Student Biographical Inventory.

It was this feature of the TAQ which made it impractical for
use.

The TAS, a self contained instrument with sixteen
true/false items, seemed more appropriate. Another factor
supporting the TAS was its answer format. Whereas the TAQ
was anwered by marking one's choice on a rating scale, the

TAS used a much simpler T/F format. Because of its brevity
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and simplicity in scoring the TAS seemed more appropriate
for this study. It was a nontimed instrument and could be
given at any time. The instructor was not required to have
all students begin at the same time or time them individually.
Furthermore, the TAS could be stapled to the test booklet
and answered by the student at his own pace.

The third criterion was that the anxiety measure be
one of state anxiety,‘specifically, test anxiety. Alpert &
Haber (1960) reported that a measure of specific anxiety such
as the TAS was "a more satisfactory measure" than one of
various measures of general anxiety. The TAS was reported
to have a test-retest reliability (ten-week interval) of
.82; no validity figures were reported, however (Alpert &
Haber, 1960).

The achievement measure utilized in this study was
an instructor constructed, thirty-four item multiple-choice
test, (see Appendix E) designed to diagnose deficiencies in
students' mathematics backgrounds prior to their becoming

involved in the course Basic Principles of Measurement and

Evaluation. Responses to the test items were made on a sepa-

rate answer sheet (see Appendix F). A cover sheet directing
students to read each guestion carefully and to respond to the
respective items on the separate answer sheet was attachedvto
the front of the test booklet. Students were further given
directions on how to fill out the answer sheets and were told

of the method of scoring to be used. As a check to verify
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that the test directions had been read, students were instructed
to place their names on both the test cover sheet and answer
sheet. This is contrary to the standard test directions which
request one's name on only the answer sheet.

The difference between the achievement test used by
the hand-scored group and the computer-scored group was a
single sentence on the cover sheet which stated the method
of scoring to be used on each test (Appendices B & C), other
than that the booklets and answer sheets were identical. Reli-
ability of the instrumeht (KR-20) was determined to be .85,

standard deviation 5.73.



CHAPTER III
ANALYSIS AND INTERPRETATION OF THE DATA

Mean raw achievement test scores were calculated from
the data (Appendix A). Upon comparison of these means, the
hand-scored group was found to have a higher mean raw score
(see Table 1). Although the mean for the hand-scored groupv
did exceed that of the computer-scored group, it was not a
meaningful difference. To be meaningful, the mean raw scores

would have differed by at least ten per cent or four points.

TABLE 1

MEANS AND STANDARD DEVIATION FOR THE TWO
ACHIEVEMENT TEST FORMS

— st —
— —

li

Test Form N X S.D.
Computer-~Scored - 36 21.4 6.03
Hand-Scored 34 22.3 : 5.53

The t-test for a difference between two independent
means was used to test whether this differencé in means was
statistically significant. Applicability of the t-test rests
upon several assumptions which were first met. First, that
the samples were randomly selected was insured by directions

18
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to instructors requesting that they shuffle computer and
hand-scored test forms together to insure that they were
passed out to and within each of the three sections randomly.
Thus, the two groups were distributed at random among the
three sections. Second, that the population variances were
homogeneous was verified by an F max test on the data (Bruning
& Kintz, 1968, pp. 107-108). The variance of each group was
calculated and the larger value divided by the smaller. The
resulting quotient was then compared to the E distribution
table (Hays, 1963, pp. 677-679). The obtained F value was
not statistically significant, F (35,33) = 1.19, indicating
that group variances were homogeneous. The assumption of
normality of distributions was not tested as Hays (1963, p.
322) reported "So long as the sample size is even moderate
for each group, guite severe departures from normality seems

to make little practical difference in the conclusions reached."

TABLE 2

VARIANCES OF THE ACHIEVEMENT TEST FORMS

Test Form af Variances F
Computer-Scored 35 36.37 1.19
Hand-Scored 33 30.56

After the assumptions were checked the t-test for a

difference between two independent means (Bruning & Kintz,
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1968, pp.‘9-1b) was used. The mean achievement score of the
hand-scored group was not significantly higher than the mean
achievement score of the computer-scored group, t (68) = .65,
N.S. (see Table 3). Note also that the standard error of the
difference between means exceeds the value of the difference.
The power of the above test to detect a meaningful difference
of four raw score points was célculated post hoc and deter-

mined to be .80 (Glass & Stanley, 1970, pp. 376-377).

TABLE 3

£-TEST SUMMARY TABLE FOR RAW ACHIEVEMENT SCORES

- Test Form af X X diff. S.E. diff. t
Computer~Scored 35 21.4 0.90 1.39 .65
Hand-Scored 33 22.3

When mean raw TAS scores were calculated for both
groups, very little difference was found (see Table 4). The
hand-scored group was found to have a slightly greater mean

score than the computer-scored group.

TABLE 4

TAS MEANS AND STANDARD DEVIATIONS FOR
THE TWO TEST FORMS

Test Form N X s.D.

Computer-Scored 36 6.56 3.62
Hand-Scored 34 6.79 4,06
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As explained earlier, an F max test was necessary to
check for homogenity of variances prior to computétion of the
t-test, the assumption of randomness had been met previously.
The F max test (Bruning & Kintz, 1968, pp. 107—108) yielded
the value F (35, 33) = 1.26, N.S. It was concluded that the
variances weré homogeneous. The data are presented in Table

5.

TABLE 5

TAS VARIANCES OF THE TWO GROUPS

Test Form af Variances F
Computer-Scored 35 13.1 1.26
Hand-Scored 33 16.5

Once the assumptions had been checked the mean raw
TAS scores were compared by use of the t-test for a differ-
ence between two independent means (Bruning & Kintz, 1968, pp.
9-10). The test was not significant, t (68) = .26. These

data are shown in Table 6.

TABLE 6

t~-TEST SUMMARY TABLE FOR TAS RAW SCORES

Test Form af - X . X aiff. S.E. diff. t

Computer-Scored 35 6.56 0.23 0.920 .26

Hand-Scored 33 6.79
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Before the TAS raw scores could be correlated with
the achievement scores it was first necessary to determine
how the two sets of scores were distributed. 1In graphing
the sets of scores it was determined that the relationship
between them was nonlinear. This precluded the use of
Pearson r. Tﬁe proper coefficient to use when the relation-
ship between two sets of data is curvilinear is the eta
coefficient (Downie & Health, 1970, p. 116; Hays, 1963, pp.
547-548). Eta was found to be .l12. As this statistic, when
squared, is distributed as F with J - 1 and N - J degrees of
freedom eta squared was converted to F (Hays, 1963, p. 548)
to test for significance. The resulting F value was not
significant, F (1,68) = .966. It was thus concluded that
Test Anxiety Scales Scores (TAS) and achievement scores were

not significantly related.

Summary of Results
Hypothesis 1, which predicted that the mean raw

score on the hand-scored achievement test would be greater
than the mean raw score on the computer-scored achievement
test, was not suppofted. Although the hand-scored mean was:
greater than the computer~scored mean, the standard error

of the difference was fifty per cent larger than the differ-
ence between the means which more than accounted for the
observed difference. It would be reasonable to say that no
statistically significant difference existed between the two

treatments. Knowledge of how the achievement test was to be
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scored did not appreciably affect the groups' performance.
Hypothesis 2 had predicted that students taking the
computer-scored achievement test would experience more
anxiety than students taking the hand~scored achievement

test and thus score higher on the Test Anxiety Scale. Evi-

dently, this was not true as the mean raw TAS score for the
computer~scored group was not the higher. The hand-scored
grouplreceived a higher mean TAS score, although, this
difference was not significant.

Hypothesis 3 stated that raw achievement test scores
and raw TAS scores would be significantly correlated. This
was not demonstrated since the obtained value of eta was
.12 which was not significant. On this achievement test,
higher levels of test anxiety were not associated with lower

achievement test performance.



CHAPTER IV
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Much research dealing with the personality variable
of anxiety has been conducted in the last twenty years.
Sarason and Mandler have pioneered research in test anxiety
and it was this area of anxiety and its effect upon students'
achievement test performance which was the topic of this
investigation.

‘The present study undertook to test whether students
received lower grades on an achievement test which they knew
was to be computer-scored than they did on a like examination
which was hand-scored. In order to test student claims of
being penalized by computer-scored examinations, two randomly
assigned groups of subjects were given the same mathematics
achievement test whichldiffered only in a part of the instruc-
tions as the treatment. Group A received the sentence: "This

examination will be computer-scored so . .. ." in its test

instructions; while Group B received the following: "This

examination will be hand-scored but . . ." in its test instruc-
tions. Each group received the same achievement test followed

by the Test Anxiety Scale.

24
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It had been hypothesized that those students taking
the computer-scored form would have higher test anxiety (TAS
scores) and correspondinglyvlower achievement scores than the
group taking the hand-scored form. it was also predicted
that TAS and achievement scores would show a significant
inverse correlation. None of these predictions were borﬁe
out by this study since all statistical tests were nqnsignif-'
icant.

Results of the study showed that there was very little,
if indeed any, real effect on students' performance as a
result of knowing that the exam to be taken would be computer-
scored. Mean raw scores for the hand-scored and computer-
scored achievement tests were not significantly different
which indicated no significant increase in test anxiety as
a result of knowledge about test scoring means. This was

evidenced by the fact that Test Anxiety Scale scores for the

two groups, computer-scored and hand-scored, were not signifi-~
cantly different. Had students been more disturbed about
having the test computer-scored they should have manifested
this on the TAS in terms of higher scores.

When Test Anxiety Scale scores were correlated with

achievement test scores the result was likewise nonsignifi-
cant. This indicated that test anxiety, at least as measured
by the TAS and as generated by computer-scoring, had little

relation to students' achievement test scores.
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Conclusion

Evidently student claims heard by this examiner and.
reported in the Introduction, Chapter One, are but super-
ficial in nature and serve possibly as face saving devices
to protect a student from disgrace should a poor grade be
received. Another possible reason for the lack of expected
results could be that test anxiety, as measured by the TAS,
is not of such a magnitude as to be influential on graduate
students. Or, as Mandler & Sarason (1952) stated, influence
of familiarity with tést material must be considered in inter-
preting test anxiety results. It is quite likely that many
of the subjects of this study were already at either such
a high or low level of anxiety as suggested by the inverted-
u hypothesis that the treatments (type of scoring) had little
effect. Previous experiences and performances in similar
achievement test situations, also, may have clouded the
results (Mandler & Sarason, 1952). A questionnaire following
the examination could have possibly provided this information.
Students could have been grouped as to similiarity of back-
ground and personality variables in a counter balanced
design opposed to the present study's technique for grouping.

In conclusion, this research did not supportvstudents'
claims that their grades were lower when they took computer-
scored examinations. No significant differences in achieve-
ment or test anxiety measures were found. Since it was dem-

onstrated in this study that scores did not differ significantly
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between computer-scored and‘hand-scored achievement tests,
instructors need not mention whether tests are to be computer
scored or hand scored when the tests are administered. Scor-
ing instructions did not appear to raise anxiety levels as
measured by the TAS, nor did they adversely affect test per-

formance.

Implications

On the basis of the findings of this investigation,
the following recommendations for future research are
suggested:

1. Research is needed to determine if level of experi-
ence at answering tests on machine scorable answer sheets
is a variable which should be included in future studies.

2. The present study should be replicated utilizing an
actual classroom achievement test such as a midterm examina-~
tion. It is possible that all students were not totally
involved with the present investigation's achievement measure
as they would be in a test upon which their grades depended.

3. Replication of the present investigation with the

Test Anxiety Scale administered prior to the achievement

measure should be considered. This could possibly provide
a truer estimation of anxiety manifested during achievement

testing situations.
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ACHIEVEMENT AND TEST ANXIETY RAW SCORES

Subject Test Form Achievement Score TAS Score
1 C 21 3
2 Cc 16 7
3 Cc 23 0
4 c 20 11
5 H 27 16
6 H 21 1
7 H 25 3
8 H 26 4
9 H 21 8

10 H 17 9
11 C 19 7
12 C 13 9
13 H 15 4
14 C 28 1
15 H 28 3
16 H 23 2
17 Cc 22 5
18 C 27 5
19 H 31 1
20 c 26 8
21 H 21 3
22 c 17 10
23 H 26 11
24 c 16 2
25 H 28 10
26 Cc 28 8
27 Cc 23 7
28 H 20 6
29 H 24 3
30 c 17 7
31 H 23 2
32 H 25 10
33 H 13 12
34 H 22 11
35 c 24 9
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ACHIEVEMENT AND TEST ANXIETY RAW SCORES

Subject Test Form Achievement Score TAS Score
36 C 27 3
37 C 27 8
38 C 14 8
39 C 19 8
40 H 3 3
41 H 18 5
42 C 21 8
43 H 29 3
44 C 20 8
45 H 21 9
46 H 27 8
47 H 17 8
48 C 28 5
49 C 19 14
50 C 25 7
51 H 30 10
52 C 24 4
53 H 20 7
54 C 14 13
55 H 17 10
56 C 10 9
57 C 28 9
58 H 20 2
59 H 24 °
60 - C 26 3
61 C 19 5
62 H 20 11
63 C 4 15
64 C 19 4
65 H 26 14
66 C 27 3
67 H 25 10
68 H 25 3
69 C 31 1
70 C 29 2
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Name

(print)

College of Education

The University of Oklahoma

On the following pages you will find some questions
which deal with your knowledge of mathematics.

Read each question carefully and respond as directed
on the separate answer sheet. This examination will be

computer-scored so make all marks dark and within the spaces

provided. Be sure to erase completely any answers you wish
to change. Check to see that your name is on both this page

and the answer sheet.
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Name

(print)

College of Education

The University of Oklahoma

On the following pages you will find some questions
which deal with your knowledge of mathematics.

Read each question carefully and respond as directed
on the separate answer sheet.. This examination will be hand-
scored but make all marks dark and within the spaces provided.
Be sure to erase completely any answers you wish to change.
Check to see that your name is on both this page and the

answer sheet.’
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11.

12.

13.

14.

15.

16.

39

Test Anxiety Scale

While taking an important examination, I perspire
a great deal.

I get to feeling very panicky when I have to take
a surprise exam.

During tests, I find myself thinking of the
consequences of failing.

After important tedts I am frequently so tense
that my stomach gets upset

While taking an important exam I find myself
thinking of how much brighter other students are
than I am.

I freeze up on things like intelligence tests and
final exams.

If I were to take an intelligence test I would
worry a great deal before taking it.

During course examinations, I find myself thinking
of things unrelated to the actual course material.

During a course examination, I frequently get so
nervous that I forget facts I really know.

If I knew I was going to take an intelligence test,
I would feel confident and relaxed beforehand.

I usually get depressed after taking a test.

I have an uneasy, upset feeling before taking
a final examination.

When taking a test, my emotional feelings do not
interfere with my performance.

Getting a good grade on one test doesn't seem to
increase my confidence on the second.

After taking a test I always feel I could have
done better than I actually did.

I sometimes feel my heart beating very fast during
important tests.
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l. 6 x (3 +

1. 11
2. 20
3. 30
4. None

2. 10 + 2 +

N
Z 00

one

1. 2
2. 4
3. 8
4, 16
5. None

4. 26 x % x
1. o
2. 13
3. 26
4. None

5. 36 x 0

12

1. o
2. 3
3. 60
4, 120
5. None

number

2)

of the

of the

of the

of the

of the
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Name

(print)

of the correct answer on the answer sheet.

above

above

above

above

above

6. (Omitted, no answer or none of the above)
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7. 6 .
3 2.
1. 0
2. 1
3. 30
4. 60

5. None of the above

Arrange the following numbers in order from lowest to highest
as they appear on the number line. (problem 8-10)

8. “2) +4', -7' +l, 0

1. O, +1, -2, 4, -7

2. -7, =2, 0, +1, +4
3. -2, -7, 0, +1, +4
4. 0, -2, -7, +1, +4
5. None of the above

9. 05, _105' 3.00’ _-75’ .00

l. -.75, -1.5, .00, .5, 3.00
2. .00, .5, -.75, -1.5, 3.00
3. -1.5, -.75, .00, .5, 3.00
4. .00, .5, .80, 1.5, 2.50
5. None of the above

10. 3/8, 3/4, 1/2, 4/6, 5/12

i. 11/2, 3/4, 3/8, 4/6, 5/12
2. 3/8, 5/12, 4/6, 1/2, 3/4
3. 3/4, 4/6, 1/2, 5/12, 3/8
4. 1/2, 3/4, 4/6, 3/8, 5/12
5. None of the above

Perform the following operations. Express each answer in the
simplest form. (problem 11-28)

11. (+12) - (-3) - (+4)

1. 5

. 11

. 13

19 ‘

. None of the above

mbdhwNn



12.

13‘

14.

15.

16.

17.

43
9/24 x 10/12

1. 9/20
2. 5/16
3. 3/8
4. 19/36

5. None of the above

(-3) x (-6) =

1. -18

2. 18

3. 1/2

4, -9

5. None of the above
-6 - (4-2) - (6+3) =
1. -1

2 2

3. ~11

4, =17

5. None of the above

(+8) x (-2) x (=3)

(-4) x (+1)
1. -1
2. 12
3. =12
4. 10/13

5. DNone of the above

-3) x (+12
-4
1. 0
2. -9/4
3. -9
4, 9/4

5. None of the above

1/4 x 3/4 =
1. 1
2. 3/6
3.3

4. 1/3

5. None of the above



18.

19.

20.

21.

22.

23.

33 + 21 =
1. 0
2. 11
3. 12
4, 28
5. None of the above-
(1/3)3 =
1. 1
2. 1/9
3. 1/27 .
4. 3/9
5. None of the above
1/2 + 1/11 + 3/22 =
1. 5/35
2. 15/22
3. 5/22
4. 4/7
5. None of the above
15 x /25 =
1. 1.25
2. 12.5
3. .0125
4. .00125
/64 =
1. 8
2. 16
3. 32
4. 64
5. None of the above
.21 )6.54 =
1. 314
2. 3l1l.4
3. 3.14
4. .314

.None of the above

44
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25.

26.

27.

28.

45

(.6) (.04) _
(.03) (2)

1. .004

2. .04

3. .4

4. 4

5. Noné of the above

(2/3)2 =
l. 4/3
2. 1/3
3. 11/3
4. 4/9

5. None of the above

What is 16 per cent of 32?

1. 2

2. 5.12
3. .5
4. 32

5. None.of the above

What are the coordinates of the dot? 34

1. (1,2) 24 o
2. (0:3) '

3. (2,3) 14

4. (1,3)

5. None of the above 0

1 2 3

Which of the following is equation for a straight line?

1, a =2

2. b = 35 + 1

3. ¢c=f£ +g

4. 1 = a2 + p2

5. None of the above

Solve for X (problems 29 - 32)
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29, 2X +18 =0

1. 9
2. =9
3. 0
4. 1

5. None of the above

30. _2__X_ = 12

. 1

nphpwn -
{000 o i I AN

None of the above

31. 4X + 6 = 2X + 2

l. =2
2. O
3. 1
4. X + 1

5. None of the above

32. 3 = 5
4 6 (x - 1)
1. 1/9
2. 9
3. 15/24
4. 24/15

5. None of the above

Find the following values when X and Y indicate any score and

) means to sum. (problems 33 -~ 36)

BN N O WK
BN WK



34.

35.

2X =

1. 13
3. 27
4. 29

5. None of the above

IXY =

1. 17
2. -10
3. 209
4. 285
5. None of the above

(%)% =

1. 15
2. 125
3. 209
4. 220
5. None of the above
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NAME GRADE SEX DATE OF BIRTH

CAST FTRSYT MIBOTE — MORT YEAR MONTH DAY
DATE VEAR SRR DAY AGE SCHOOL ' CITY
INSTRUCTOR IDENTIFICATION NUMBER
] Q o222z | Z2%20 2 oozoz 3 cooo 4oz 222z ©:c0zzzz Toszzz @8-tz 9oz
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