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Abstract

Sixty male and female college students of average scholastic
aptitude, 30 with high A-trait and 30 with low A-trait, were
tested for reading comprehension following either massed (MP)
or distributed practice (DP) with narrative reading material,
Twice during the experiment the students' A-state was assessed
through Spielberger's STAI A-state scale. The findings demon-
strated; (a) high A-trait students responded to the experi-
mental situation with greater elevations in A-state; (b) per-
formance on the reading comprehension task was related to
A-trait level with low A-trait students performing signifi-
cantly better; (c) the A-state level of the students imme-
diately prior to the reading comprehension test was a good
predictor of performance with students of low A-state perform-
ing significantly better than high A-state students. The
hypothesis that type of practice would have a differential
effect on performance for students who differ in anxiety
level was not confirmed, however; DP was found to signifi-
cantly reduce the A-state level of high A-trait students.
These findings were compared with the results of previous
research on Spielberger's state-trait theory of anxiety and

ideas for future research are discussed,
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Relationships of State-Trait Anxiety and Type of Practice

to Reading Comprehension of College Students

The Taylor-Spence (Spence & Spence, 1966) drive interpre-
tation of anxiety has led to a variety of experiments on the
effect of anxiety on learning. Many of these studies have
utilized the Taylor (1953) Manifest Anxiety Scale (TMAS) to
measure the anxiety level of their.subjects. The assumption
was that differences in level of anxiety would reflect differ-
ences in emotional responsiveness and, hence, drive.

While the drive interpretation of anxiety has success-
fully predicted human behavior in classical conditioning
(Spence, 1964) and serial and paired-associate verbal learn-
ing (Spielberger, 1966; Goulet, 1968), it has also led to
negative results (Maltzman, Eisman, & Morrisett, 1961; Pyke
& Agnew, 1963; Spielberger & Smith, 1966). This brought into
question either or both the usefulness of the theory or the
adequacy of the tests of the theory.

Investigations of learning under neutral and stressful
experimental conditions helped clarify these conflicting re-
sults by providing strong empirical support (Sarason, 1960;
Spielberger, 1966A; Spence & Spence, 1966) for what Spence
(1958) termed the "reactive hypothesis". The "reactive hy-
pothesis" posited that differences in performance of subjects

who differed in anxiety as measured by scales such as the
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TMAS would be obtained only when the experimental conditions
involved some form of psychological stress. For example,
Spielberger and Smith (1966) found a complex relationship
between anxiety and performance on their serial verbal learn-
ing task when it was given with stressful instructions, but
no relationship with neutral conditions.

In an attempt to better conceptually define anxiety and
to clarify the conflicting results in anxiety research,
Spielberger (1966; 1972) postulated the state-trait theory of
anxiety. State anxiety (A—staté) refers to a transistory
state or condition that is characterized by feelings of ten-
sion and apprehension and heightened autonomic nervous system
activity; whereas trait anxiety (A-trait) implies individual
differences in anxiety proneness, that is, the disposition to
respond with elevations in A-state under conditions that are
characterized by some threat to self-esteem.

Spielberger (Spielberger, 1966; Spielberger, Lushene, &
McAdoo, 1971) has pointed out that the TMAS seems to measure
trait anxiety, while the concept of drive is logically more
closely associated with state anxiety. Therefore, it would
be expected that people who differed in trait anxiety would
manifest differences in drive level only under circumstances
that caused them to respond with differential elevations in

state anxiety. Indeed, Spielberger (1972) believes that the
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extent to which drive theory has been supported in the re-
search literature is probably due to the fact that in many
studies in which subjects were selected on the basis of an
A-trait measure like the TMAS, they were also exposed to
ego-involving or failure instructions. Such instructions
would induce differential levels of A-state in persons who
differed in A-trait,

With the construction of the State-Trait Anxiety In-
ventory (STAI) (Spielberger, Gorsuch, & Lushene, 1968; 1970)
to measure state and trait anxiety, research based on this
éonceptualization has flourished. (Gorsuch, Note 1; Lamb,
the 2; Hodges & Felling, 1970; Auerbach, 1973; Johnsen, Hohn,
& Dunbar, 1973). One of the major tasks of this research has
been to describe the characteristics of stressor stimuli that
evoke differential levels of A-state in persons who differ
in A-trait,

In general, these experimental investigations (Lamb, Note
2; Auerbach, Note 3; McAdoo, Note 4) have produced findings
that are consistent with Atkinson's (1964) suggestion that
fear of failure is a major characteristic of high A-trait
people, and with Sarason's (1960) conclusion that ego-involving
instructions are more detrimental 1o the performance of high
A-trait subjects than low A-trait subjects (Spence & Spence,
1966; Spielberger, 1962). In Addition, it has been demon-

strated that when an individual's personal adequacy is being
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evaluated, e.g. taking an "intelligence test", it appears
to be especially threatening to high A-trait people (Denny,
1966; Spielberger, 1966b; Spielberger & Smith, 1966). Thus,
failure or ego-involving instructions apparently evoke
higher levels of A-state intensity in high A-trait subjects
than in low A-tralt subjects.

However, as studies by Felix (1965) and Auerbach (1973)
have demonstrated, "a priori" assumptions regarding the
degree of stress produced by conditions are not always
correct. The implication of these studies for research on
the effects of anxiety on performance is that A-state must
be measured in the experimental situation. (Spielberger, 1972)

The value of measuring state anxiety in the experi-
mental situation was demonstrated by 0'Neil, Spielberger,
and Hansen, (1969) who investigated the effects of A-state
on learning mathematical materials that were presented via
computer-assisted instruction (CAI). In this study, the STAI
was used to measure the A-state of high and low A-trait sub-
jects during the learning task. High A-state students made
more errors on the difficult portion of the learning task
than low A-state students, but fewer errors on the easier
portion of the task. In a follow up study, 0'Neil, Hansen,
and Spielberger (1969) found essentially the same anxiety-
task difficulty interaction. In neither study was the level

of A-trait systematically related to performance even though
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performance was related to A-state, and A-state was moder-
ately correlated with A-trait,

The effect of anxiety on the academic performance of
college students has been an area of concern investigated
by several researchers. Spielberger and Katzenmeyer (1959)
were one of the first to explore this area when they examined
the relationship between academic performance, level of
anxiety, and scholastic aptitude in college students. The
authors believed that anxiety like any other personality
or motivating variable would be most likely to influence
the academic performance of students of average ability.
Indeed, their study concluded that grades varied inversely
with anxiety level only for the average aptitude students.
In a more recent investigation, Kanoy and Walker (Note 5)
confirmed the work of Spielberger and Katzenmeyer. If the
academic environment, with its tests, reports, and term
papers, is viewed as a stress producing situation then these
studies are consistent with the dfive theory literature, .
i.e. high anxiety - average aptitude students are most affec—
ted in stressful situations.

These findings were of a great concern to psychologists.
For example, Spielberger (1966) stated that the "loss to so-
ciety of the full contributions of potentially able students
thfough underachievement and/or academic failure constituted

an important mental health problem in education." The obvious
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conclusion from these findings was that if the highly anx-
ious average aptitude student desires to improve his academic
performance, he will need to eliminate or compensate for his
high anxiety level.

Several studies (Spielberger, Weitz, & Denny, 1962;
Spielberger & Weitz, 1964) attempted to reduce the debili-
tating effects of high anxiety through group therapy sessions.
The results of these studies demonstrated that the group
counseling technique was effective in increasing the academic
performance (grade point average) of highly anxious students.
However, the group counseling technique has been critisized
as not being a practical solution to the problem because of
the number of qualified personnel, time, and money that would
be necessary to implement such a program. Kanoy, Walker, and
Blick (1976) felt a more practical solution to offsetting
the debilitating effects of high anxiety could be obtained
by considering how a student studies and rehearses the material
to be learned.

Following from the studies of Underwood (1961) and
Waechter (1967), Kanoy et al. (1976) investigated the poss-
ibility that massed and distributed practice have a differen-
tial effect in learning an academically related task for
average aptitude college students of both low and high
anxiety levels. |

In their study, Kanoy et al. (1976) utilized TMAS and
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CEEB scores to obtain two different groups of average aptitude
students; one defined as highly anxious, the other as low in
anxiety. These two groups of students were further divided
into two additional groups: half receiving massed practice
(MP) on the learning task and half receiving distributed prac-
tice (DP). Each student was presented the reading material at
a controlled rate four times. MP subjects had a five-second
pause Between presentations, while DP subjects had a two-
minute interval. Following the final presentation, students
were ﬁested‘for reading comprehension by multiple-choice
questions that were to be answered in response to the recad-
ing passage. Contrary to their expectations, the rescarchers
found no differences across all combinations of type of prac-
tice, anxiety level, and immediate vs. 24-hour tests.

Possibly one of the major flaws in Kanoy et al., (1976)
study was their assumption regarding the degree of stress in
their experimental situation. The research literature (Spence
& Spence, 1966; Spielberger, 1966b; Spielberger & Smith, 1966)
has demonstrated that the performance of high anxiety and
low anxiety subjects will not differ in an experimental situ-
ation unless it is stressful. In the Kanoy et al. (1976)
study, subjecls were under no pressure to participate in
the experiment and the experimental results had no special
significance for them. The researchers did not even attempt
to make their experimental situation stressful through in-

duced threat i.e. falsified knowledge of results, ego-involving
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instructions, or failure feedback. It also must be remem-
bered that Kanoy et al. (1976) utilized a trait anxiety scale,
the TMAS, to measure their subjects' anxiety level, and ex-
pected results in accord with drive theory. The study would
have benefited from utilizing a state anxiety measure since
the research literature has demonstrated that: (a) The con-
cept of drive igs more clogsely assoclated with state anxiety
(Spielberger, 1966; 1972). (b) "A priori" assumptions re-
garding the degree of stress in an experimental situation
are not always correct (Felix, 1965; Auerbach, 1973).

Another experimental flaw that may account for the null
results obtained by Kanoy et al. (1976) was the difficulty
level of the learning task. From drive theory (Spence &
Spence, 1966) differences are expected in performance be-
tween high and low A-trait subjects only when the task is
difficult, i.e. competing response tendency is stronger than
correct response tendency. More recently, Spielberger (1972)
has demonstrated that A-state scores (drive level) are higher
on difficult programmed materials than easier ones. Reading
passages from the Iowa Silent Reading Test served as the
learning material in Kanoy et al. (1976) study. However
the Iowa Silent Reading Test was designed for advanced high
school and college level students, while Kanoy et al., (1976)
utilized college sophomores, juniors, and seniors as subjects.

It seems quite plausible that the learning task was below the
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reading comprehension level of these upper-level students,
consequently, the task was easy.

If the experimental setting was not stressful and the
learning task was relatively easy for the students then,
according to drive theory, the null results obtained by
Kanoy et al. (1976) would be expected.

The purpose of the present research was to work from
Spielberger's (1966; 1972) state-trait conceptualization of
anxiety and re-investigate the effect of massed and distri-
buted practice upon the learning performance (reading compre-
hension) of high A-trait and low A-trait average aptitude
college students. The present investigation utilized ego-
involving instructions and a more difficult reading task in
an attempt to insure that the experimental setting was stress-
ful.

A second purpose of the present investigation was to
determine whether the type of practice (MP or DP) that a
student uses in learning the reading material effects his
state anxiety level.

Because the present research was working from Spielber-
ger's state-trait conceptualization of anxiety and utilized
the STAI, a third and final purpose of this research was to
obtain results supportive of the state-trait theory of anxiety.
To this end it was hypothesized that: (a) High A-trait stu-

dents would respond to the experimental situation with greater
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elevations in A-state than low A-trait students. (b) A-trait
level would be related to performance with the performance
of low A-trait students being superior to high A-trait stu-
dents. (c) The A-state level of the students immediately
prior to the performance task would be more strongly re-
lated to performance than A-trait, with low A-state students
perforﬁing significantly better than high A-state students.
Method

vSubjects

The psychology classes at the University of Richmond
were surveyed to obtain sixty (60) students for the present
study. DBoth male and female college students were used as
subjects and their selection as participants in the study
was determined by scores on the College Entrance Examination
Boards (CEEB) and A-trait scale of the STAI.
Materials

The learning material consisted of a 1,500 word pass-
age on physiological human development. Craig Readers with
speed control presented the reading passages at a controled
rate. The reading material was followed by a 36-item multi-
ple choice test that assessed one's knowledge of the content
of the passage. The results of a pilot study (Johnsen, Hohn,
& Dunbar, 1973) with 30 college students demonstrated that
there is a 48% error rate on the 36-item multiple-choice test.

The A-state and A-trait scales of the STAI (Spielberger,
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Gorsuch, & Lushene, 1970) were used to measure anxiety.
Procedure

Students in all the psychology classes were first admin-
igtered the A-trait scale of the STAI. Students who scored
45 or more qualified for the high A-trait group, and those who
scored 31 or below qualified for fhe low A-trait group. These
scores represent approximately the upper and lower 20% of
the distribution norms for trait anxiety scores of college
undergraduates (Spielberger et al., 1970). From the total of
students who met the criteria for high and low A-trait level,
only those with average scholastic aptitude were asked to par-
ticipate. Average scholastic aptitude was defined as a CEEB
total score between the range 1017 to 1132. These two scores
form the extreme limits of the middle 33% range of aptitude
scores at the University of Richmond (Kanoy et al., 1976).

Those students who met the requirements for both apti-
tude and anxiety level were asked to voluntarily consent to
continue with the experiment. Prior to their decision, these
students were asked to sign a consent form (see Appendix A)
that informed them that if they do voluntarily continue with
the experiment that it will require up to 1% hours of their
time, and that they will be performing on a reading compre-
hension task. A ‘total of 60 students were utilized. Half of
the students met the requirement for low A-trait level, while

the other half were utilized on the basis of their high A-trait
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level. The anxiety (high A-trait & low A-trait) groups of 30
students were further randomly divided into two additional
groups: half receiving massed practice (MP) on the learning
task and half receiving distributed practice (DP).

A1l of the experimental data was collected during in-
dividual testing sessions i.e. one sessién per subject. When
each subject arrived at the experimental setting they re-
ceived high ego-involving instructions. The students in the
massed practice (MP) condition received the following taped
instructions: "Please read the following passages as they
appear on the control reader before you. ’The passages will
be presented at a constant speed and you will be able to read
them four consecutive times. Also, several times throughout
the experiment you will be asked to respond via paper and pen-
cil to a questionnaire. After you have completed reading the
material you will be given a 36-item multiple choice test to
answer pertaining to the passages. These questions test your
ability to do college level work, that is, we have found that
how well one answers these questions 1is highly correlated to
his or her scholastic ability. It is imperative that you make
your best effort in learning the passage and‘in choosing the
best response to each question since if you fail to reach a
minimum requirement of 80% correct answers, I will have to
ask you to return and repeat the study. Therefore,.please be

sure to answer all questions even if you do not feel completely
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certain of your answer in a particular case.,”

The students in the distributed practice (DP) condition
received essentially the same instructions except that they
were told that: "The passages will be presented at a con-
stant speed and you will be able to read them four times
with a two minute pause between presentations. During the
pause, you will be asked to perform the simple task of cross-
ing out the vowels from a sheet of paper containing letters."

Following the high ego-involving instructions, the
first of two state anxiety measures was obtained. The STAI
A-state scale was administered with standard instructions,
i.e. students were asked to indicate how they feel right now,
at this moment,

Once the subjects had completed the STAI A-state scale,
the presentation of the 1,500 word passage on physiological
human development commenced. The reading passages were pre-
sented on the Craig Readers at a rate of 200 words per minute,
which is the mean rate of reading speed for students at the
University of Richmond (Kanoy et al., 1976). The reading
passages were presented to each student for four readings.
The MP group had a 5-second pause between presentations,
while the DP group had a two minute interval,

Immediately following the fourth and final presentation
of the reading material, the second state anxiety measure

was obtained. The STAI A-state scale was once again adminis-
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tered with standard instructions. Upon the completion of
the second STAI A-state scale, subjects were administered
the 36-item multiple choice test. There was no time limit
imposed on this task,

After the students had completed the multiple choice
test, they were informed that the experiment had been con-
cluded. However, prior to their departure they were asked
to respond to a questionnaire that assessed the effectiveness
of the experimental manipulations (see Appendix B). The
students then underwent a debriefing interview, (see Appendix
c).

Results

To examine the A-state level of the high A-trait and
low A-trait stucdents a one-way analysis of variance was per-
formed. The initial STAI A-state measure was the dependent
variable. Hartley's F max test revealed homogeneity of vari-

ance between the groups, F max (2,29) = 1.64, p> .05, The

mean STAI A-state scores for the high A-trait and low A-
trait groups were 45.33 and 32.86, respectively. The analy-
sis of variance revealed, as predicted, that the high A-
trait group was significantly greater in A-state level
than the low A-trait group, F (1,58) = 38.37, p< .001.

The effect of A-trait level (high vs. low) and type

of practice (MP vs. DP) on the students' performance on
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the 36-item multiple-choice test was analyzed in a two-
factor, fixed-effect model analysis of variance. The num-
ber of correct responses to the multiple-choice test served
as the dependent variable. Table 1 presents the mean number
of correct answers to the multiple-choice test for each of
the experimental groups; Hartley's F max test revealed

homogeneity of variance between the groups, F max (4,14)

- e e e - . - A e G e G S e A W Gt Gt W Em M = - e = e e e . e = e A A e =

The only significant finding revealed in the analysis
of variance was the main effect of trait anxiety level,

F (1,56) = 7.39, p < .05. Low A-trait students performed
significantly better on the multiple-choice test than high
A-trait students regardless of the type of practice they
utilized in preparing for the test.

To evaluate the relationship between A-state and per-
formance, all 60 students were divided at the median STAI
A-state score that was obtained immediately prior to the
administering of the multiple-choice test. Thirty students
who scored 38 or above on the STAI A-state scale were des-
ignated high A-state subjects, those remaining thirty who

scored 37 or below were low A-state subjects. A one-way
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Table 1
Mean Number of Correct Responses (and Standard Deviations)
on Reading Comprehension Test under Massed and Distributed
Practice Conditions by College Students with Different

Anxiety Levels

Mean S.D.

High Trait Anxiety: 16.80 3.45
Magsed Fractice 16.40 3.36
Distributed Practice 17.20 3.61
Low Trait Anxiety: 19.43 L,10
Massed Practice 20.20 3.57

Distributed Practice 18.66 L, 55
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analysis of variance was performed, using as the dependent
variable the number of correct answers on the multiple-
choice test, and the independent variable was A-state
level (high vs. low). Hartley's F max test revealed homo-
geneity of ‘variance between the groups, F _max (2, 29) =
1.36, p > .05. The analysis of variance revealed, as pre-
dicted, that the low A-state students performed signifi-
cantly better than high A-state students, F (1,58) = 14.45,
p < .01. The mean number of correct answers to the multiple-
choice test for the high A-state and low A-state groups
was 16.37 and 19.90, respectively.

.Another purypose of the present research was to deter-
mine whether the type of practice (MP vs. DP) a student
utilizes in learning the reading material has a differential
effect on one's state anxiety level. To this end, a three-
factor analysis of variance with repeated measures on one
factor was performed. The factors were the repeated measures
of the A-gstate level of the students, type of practice, and
trait anxiety level., Spielberger et al. (1970) reported
that the mean correlation between A-state and A-trait
scales under differentially stressful experimental condi-
tions was .30 for females and .47 for males. These correla-

tions are within the range of acceptance for the legitimate

application of the above design. The anaysis of variance
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revealed a significant three-factor interaction, F (1,56)
= 14,22, P&£ .05. It was concluded that the anxiety level
X A-state level interaction was different for the different
types of practice.

Table 2 presents the mean STAI A-state scores for the
four experimental groups. The first column presents the
mean scores obtained from the initial STAI A-gstate measure,
while the second column indicates the mean scores obtained

from the second administering of the STAI A-state scale.

Bl T e T e T T e T Spe—

Splitting the design on the two different types of
practice, subsequent analysis revealed that the A-trait
level X A-gstate level interaction was significant only for
students who underwent distributed practice sessions, F
{1, 56) = 15.39, p « .05. It was concluded that the A-state
level of students who underwent a distributed practice ses-
sion was different for the two levels of A-trait.

Subsequent analysis revealed that distributed prac-
tice had a significant effect on A-state level only for
high A-trait students, F (1,56) = 26.17, p « .05. High
A-trait students who underwent a distributed practice ses-

sion had significantly reduced their A-state level by the
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Table 2
Mean STAI A-state Scores (and Standard Deviations) of
College Students with Different Anxiety Levels under

Massed and Distributed Practice

Initial A-gtate Second A-gtate
High Trait Anxiety:
Maseed Practice 43,00 5,98 45,40 7.65
Distributed Practice Lh7,66 6.91 39.80 10.03
Low Trait Anxiety:
Massed l'ractice 32.60 h,95 31.93 5430

Distributed Practice 33.13 5.89 33.80 7.62
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time they were asked to respond to the multiple-choice
test. This result is supported by the data that indicates
13 out of 15 (87%) high A-trait distributed practice stu-
dents demonstrated a reduction in their A-state level prior
to taking the multiple-choice test. ;n comparison, 11 out
of 15 (73%) high A-trait massed practice students demon-
strated an increase in their A-state level, although this
iﬁcrease was not statistically significant. (see Appendix
D for individual data)

Further anaysis of the trait anxiety level X type of
practice X state anxiety level interaction also revealed
that high A-trait students who underwent a distributed
préctice session demonstrated a significantly lower level
of A-state prior to the taking of the multiple-choice test
than high A-trait massed practice students, F (1,56) = 5.81,
D < .05.

Figure 1 depicts the interaction effect of trait an-
xlety level and type of practice on the state anxiety level

of the college students.
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Discussion

In the present study, the three hypotheses formulated

from previous research on Spielberger's State-Trait theory
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Figure 1
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Figure.1l. The interaction effect of A-trait level
and type of practice on the state anxiety level

of college students.
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of anxiety received support. As was expected, high A-trait
students responded to the experimental situation and the
high ego-involving instructions with greater levels of
A-state than low A-trait students. The finding is consis-
tent with the research which has demonstrated that when there
is a risk of failure, such as academic situations (Mandler &
Sarason, 1952; Spielberger, 1962) or when an individual's
personal adequacy is being evaluated (Denny, 1966; Spielberger,
1966b; Spielberger & Smith, 1966), it appears to be espec-
ially threatening to high A-trait people. The result also
concurs with the research that has demonstrated that ego- '’
involving instructions are more detrimental to the pecrfor-
mance of high A-trait subjects than low A-tralt gubjects
(Spence & Spence, 1966).

A second hypothesis stating that performance on the
multiple-choice test would be related to the trait anxiety
level of the students was also confirmed since low A-trait
students perfomed significantly better than high A-trait
students. However, 1t is interesting to note that the find-
ing is different from results obtained recently by Spielberger
and his colleagues (0'Neil et al.,11969; Hodges & Spielberger,
1969) who found no systematic relationship between A-trait
level and performance even though performance was relafed to
A-state, and A-state was moderafely'Correlated with A-trait.

Spielberger (1966; 1972) has pointed out that the
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concept of drive)l is logically more closely associated with
state anxiety, and that people who differ in trait anxiety
should manifest differences in drive level only under cir-
cumstances that caused them to respond with differential ele-~
vations in state anxiety. The preéent finding of a systematic
relationship between A-trait and performance is probably
attributable to an experimental situation designed (e.g. high
ego-involving instructions, difficult performance task) to
evoke differential levels of A-state in students who differ
in A-trait.

While the data in the present study demonstrated that
the state anxiety level of the students obtained immediately
prior to their taking of the multiple-choice test was a good
predictor of performance, the hypothesis that the A-state
level of the students would be more strongly related to per-
formance than A-trait level was not confirmed. In the pre-
sent study the relationship between A-state and performance
was confirmed in the predicted direction; that is, the per-
formance of high A-state students was inferior to that of low
A-gstate students. The finding is consistent with the recent
research that has demonstrated the slrong relationship that
existe between state anxiety and performance (0'Neil et al.,
1969; Hodges & Spielberger, 1969; Meyers & Martin, 1974),

The data also supports the Spence interpretation of anxiety

as a drive (Spence & Spence, 1966) since the high drive level
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associated with higher levels of A-state did lead to the pre-
dicted performance decrements in the present study.

Another goal of the present study was to re-investigate
the possibility that massed and distributed practice have
a differential effect on the learning performance of high
A-trait and low A-trait average aptitude college students.
The present study found, as did Kanoy et al. (1976), no
significant relationship between type of practice, trait
anxiety level, and performance.

However, in the analysis of the trait anxiety level X
type of practice X state anxiety level interaction, high
A-trait students who underwent a distributed practice session
demonstrated a significant decrease in their state anxiety
level by the time they were ready to take the multiple-
choice test. These high A-trait distributed practice stu-
dents also demonstrated a significantly lower level of
A-state than their fellow high A-trait students who under-
went a massed practice session. High A-trait massed practice
students and low A-trait students demonstrated no significant
changes in their A-state level throughout the experiment.

It should be recalled that the present study found
the A-state level of students obtained immediately prior to
their taking of the multiple-choice test to be a strong
predictor of performance. The finding suggest that if a high

A-trait student can effectively reduce his A-state prior to
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the performance task, he should be able to offset the usual
debilitating effects that accompany his high trait anxiety
level.

The practical implication of the finding that a dis-
tributed practice session leads to a significant reduction
in the A-state level of high A-trait students 1s that there
may be ways to control the anxiety provoking aspects of test-
like situations by altering the way a student studies and re-
hearses the material to be learned. A future research design
may be to obtain average aptitude, high A-trait students who
are apprehensive and nervous (i.e., high A-state) over an up-
coming test. The research could have the students carefully
plan thelr study schedule with extended breaks at specific
time intervals to determine whether such a planned study
schedule results in a reduction of state anxiety and, conse-
quently, improved performance on the task.’

Perhaps the critical factor of the distributed practice
session which leads to a reduction in the state anxiety of
high A-trait students is the planned breaks. These planned
breaks hay serve ag a time when a high A-trait student can
relax and gain confidence and reduce his "fear of failure"
(Atkinson, 1964) or re-evaluate the threatening aspects of
the evaluative situation. More research, of course, is
necessary to confirm and to elaborate on the data,

Another implication of the finding that distributed
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practice reduces the state anxiety level of high A-trait
students is that "a priori" assumptions regarding the de-
gree of stress produced by conditions are not always cor-
rect (Felix, 1965; Auerbach, 1973). Thus, the present re-
search supports Spielberger's (1972) contention that A-state
must be measured in the experimental situation.

The data reported in the present study indicated that
the A-state level of the students immediately prior to
their taking of the multiple-choice test was a good pre-
dictor of performance. The implication of this finding was
that if a high A-trait gstudent effectively reduces his
A-state level prior to the performance tagk, the result
should be improved performance on ‘the task., However, the
present study failed to find a significant performance
difference between high A-trait students who underwent a
distributed practice scssion as compared to those who
underwent massed practice, even though they were signifi-
cantly different in terms of A-state level pricr to the
multiple-choice test. Therefore, further research is re-
quired to determine whether significant reductions in state
anxiety do, indeed, result in improved performance. A fruit-
ful research effort would seem to be one which examines the
performance of high A-trait average aptitude students who
demonstrate a significant reduction in thelr A-state during

the learning trials of an experiment to those who continue
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to respond with high elevations of A-state throughout the

experiment.
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Appendix A: Consent Form

Informed Consent Form

Randy Waid has explained my participation in this experi-

ment, I am fully awarc of the following points and I volun-

teer to participate:

1.

The experiment will ré@uire up to 1% hours of my time
and I will be performing on a reading comprechension
task.,

I will be asked to fill out questionnaires about my-
self. These will remain confidential,

I am aware that I can terminate participation in the
experiment at any tiﬁe.

Confidentiality will be stressed. Although results of
the experiment may be made public, my identity and in-

formation concerning my performance will be anonymous.

Signature of Farticipant

\

Withess Date
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Appendix B: Questionnaire to Assess Experimental Manipulations

DIRECTICNS: A number of questions about the experiment that
you have just completed are given below. Read each question
and then circle ‘the appropriate number to indicate your re-
sponse.

1. Concerning the opening instructions - to what extent did
you believe that if you failed to obtain £0% correct an-
swers on the multiple-choice test that you would be asked
to return and repeat the study?

NCT AT ALL SCMEWHAT MODERATELY SO VERY MUCH SO

1 2 3 Iy 5 6 7

2. How motivate were you to perforim well on this reading com-
prehension task?

NCT AT ALL SCMEWHAT MODERATELY SO VERY MUCH SO

1 2 3 D 5 6 Vi

3. To what extent did you believe that how well one does on
~the multiple-choice test is highly correlated to his or
her scholastic ability?

NOT AT ALL SOMEWHAT ' [TODERATELY SO VERY MUCH SO

il 2 3 1D 5 6 7

L. During the experiment did you experience feelings of "giving
up" or Quitting"?

NOT AT ALL - SCHMEWHAT MODERATELY SO VERY MUCH SC

i} 2 3 L 5 6 7

5, To what extent do you believe that you did answer €0% of
the multiple-choice questions correctly and, therefore,
will not be asked to return and repeat the study?

NOT AT ALL SOMEWHAT MODERATELY SO VERY MUCH SC

-

1 2 3 h 5 é 7
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Appendix C: Debriefing Interview

The following format was followed in the debriefing inter-

view.

1. What do you think this experiment was about?

2. I wish to inform you that the opening instructions
were fictitious, that is; your performance on the multi-
ple-choice test is not related to your ability to do
college level work, nor will you be required to return
and repeat this study regardless of your score.

3. Explaination of the research.

L, Please do not communicate anything about the expecriment

to your peecrs.,
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Appendix D: Individual Data

15t 24 GORRECT  RESPONSES to
MANIPULATICNS

SEX  CLZB A-TRAIT A-STATE A-STATE ARSWERS QUESTICNNAIRE

LTMP

———

1.

N

(@ B Ne] o~ N n £ W

=
NN e

I

I1

JU

I

1080

1020

1110
1110

1120

31

26
28

2L

Lo
28
33
23
31
36
31
36
28
29
29
38
33
b1

33

33
34
24

30
32
26
23
32
31
33
33
36
33
21
Lo
38
38
33

L1
30
31

24
16

19
24

11
2L

23

315:5:2,7
2,5,2,1,4
6,6,5,3,3
1,6,3,1,2
77 b1l
2,6,5,2,7
3,5.:4,1,3
2,4,2,1,1
3:13:2,2,3
1,5,1,3,1
1,5,2,1,5
6,4,5,2,7
773,145
5:5,7,1,5
1,5,1,1,1

3,5,3,1,1
lv57271|2

717’1L12’5
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st nd

1 2 #CCRRECT RESPCNSES to
MANIFULATIONS

SEX  CELB A-TRAIYT A-STATE A-STATE ANSWERS QULSTICNNAIRE

I, M 1130 27 26 23 14 3:5:3,3,3
5 M 1030 29 35 38 22 5,6,6,3,2
6 F 1040 30 37 L5 18 6,2,1,04,4
7. M 1090 28 Lo 39 20 6,6,3,3,4
8 I 1080 23 29v 25 20 5:07:5,1,5
9. F 1120 27 37 . 3b 18 6,7,5,4,5,
»10. F 1080 31 27 2h 23 71513+2,3
11. F 1060 31 29 31 22 6,4,4,2,3
12, F 1050 31 1 37 11 2,6,4,1,3
13. Il 1070 29 Ll s 16 2,5,3,1,5
14, M 1050 26 29 24 2l 3,4,2,1,5
15. F 1100 27 32 Lo 14 70,3,5,2
HTME
1. IT 1020 Lg 31 34 22 6,6,5,1,h
2. Mo 1030 he b1 b3 17 5:15,3,6,2
3. Mo 1050 Le 50 56 17 2,4,4,5,2
I, F 1080 hé 37 38 22 715,6,5,3
5. I 1040 b8 Le L7 21 707,7,6,5
6. F 1040 S5 36 56 16 7,6,5,5,3
7 Mo 1090 52 43 36 13 1,5,1,6,1
e. I 1070 58 53 ke 16 745:6,5,2

9. IT. 1090 ”’9 14'7 ”7 14 3)3)3!112
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1St ond  4GCRRECT RESPONSES to

MANIPULATICNS
SEX CEEB A-TRAIT A-STATE A-STATE ANSWERS QUESTICNNAIRE

10. M 1030 bs 48 57 11 7,7,6,1,1
11. F 1070 58 b1 36 19 3,6,5,4,2
12. F 1090 52 37 L1 15 6,6,3,1,4
13. Il 1040 53 39 L2 14 h,3,3,3,3
14. M 1050 L7 L7 52 13 5,4,3,3,4
15. F 1100 50 s 48 16 2,3,5,5,1
HIDP
1. F 1030 Y 38 27 22 h,6,3,3,4
2. F 1080 L7 37 33 23 2,3,3,3, 4
3. F 1110 49 L6 b2 21 7.5,5,5,5
L, M 1050 Le 53 37 18 6,4,3,4,4
5. M 1110 Ly L2 L 13 3+3+5,5,3
6. F 1020 63 55 Lo 17 7.0,6,4,2
7. M 1090 Ls 49 30 20 7974+2,3,2
8. M 1090 Lé 50 42 14 4,3,2,4,3
9. Mo 1130 bs 42 26 17 7,7,3,1,3
10. Fo10%0 65 59 67 14 6,6,7,7,1
11, F 1040 57 bs. h2 15 3,3,4,4,0
12, F 1080 51 L9 h2 1h 712,3,7,1
13. F 1020 54 bl - 35 20 6,7,3,3,5
14, M 1040 50 L6 Lo 19 5:3,3,1,3

1M 1020 58 60 50 11 5,5,3,2,1

-
n
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