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TEST ANXIETY: STATE, TRAIT AND RELATIONSHIP WITH EXAM
SATISFACTION

Loh Tze Ping, Kavitha Subramaniam, Saroja Krishnaswamy

Penang Medical College, No4, Jalan Sepoy Lines, 10450 Penang, Malaysia.

Test anxiety is defined as the reaction to stimuli that is associated with an
individual’s experience of testing or evaluating situations. This study aims to
examine the fluctuation pattern of anxiety symptoms during a clinical examination
and its relationship with underlying anxiety traits. Fourth year medical students
of Penang Medical College undertaking the Ophthalmology clinical examination
participated in this study. First phase of the survey, on anxiety symptoms was
conducted immediately after the Ophthalmology clinical examination while the
second phase, on pre-existing anxiety traits was conducted six weeks later with the
aid of STAI instrument. Responses for both stages were combined and analyzed.
Sixty-three of 122 students responded to both phases of the study, giving a response
rate of 52%. All symptoms except trembling peaked 10 minutes before the exam
begun showing a downward progression with no resurgence thereafter. Students
with pre-existing anxiety traits had high anxiety scores 10 minutes into the
examination and while with the examiners. Anticipatory anxiety is a source of
concern and can effect performance and appropriate steps should be taken to help
the students with this. A few other studies should be done to conclude.
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Introduction

Test anxiety is defined as the reaction to
stimuli that is associated with an individual’s
experience of testing or evaluating situations (1).
Test anxiety can be divided into two components:
the trait and state (1, 2). While test anxiety trait is a
fairly stable attribute, test anxiety state tends to be
volatile over time (3, 4). Past studies have largely
focused on the causes, effects and factors associated
with test anxiety trait (5-9). Little is known about
how the experience of anxiety symptoms may
fluctuate during an examination.

This study was carried out to examine the
pattern of anxiety symptoms during a clinical
examination and its relationship with test anxiety
traits among medical students who were undertaking
their Ophthalmology clinical examination at Penang
Medical College. The student’s satisfactions with
their examination performance and areas of
perceived under-performance with contributing
factors were also evaluated.

Methodology

Background
The Ophthalmology clinical examination is

part of the assessment of the Ophthalmology in the
forth year medical course. Exam candidates are
allowed forty minutes of unsupervised history taking
and physical examination time with the patient. At
the end of the forty minutes, the student will be
assessed by two examiners on their history, physical
examination and will participate in a case discussion
for twenty minutes.

Sampling and Selection of Participants
All fourth year medical students of Penang

Medical College who were undertaking the
Ophthalmology clinical examination were invited
to participate in this study. Students were recruited
for the study upon consent. Participants were then
given unique identification codes for administrative
purposes while maintaining anonymity.
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Design
The participants were assessed using self

administered instruments in two phases. First phase
of the survey was conducted immediately after the
Ophthalmology clinical examination. Second phase
was conducted six weeks later. Responses for both
stages were combined using the identification codes
given. Those who had responded in the first phase
but failed to participate in the second were excluded
for analyses involving comparison between both
stages.

Ethical Considerations
The study was evaluated and approved by the

Joint Penang Independent Ethics Committee (JPEC)
for ethical considerations.

Instruments
First Stage

The questionnaire for first stage survey was
devised by the investigators for the purpose of this
study. The questionnaire contained three parts. First
section contained statements regarding physical and
psychological symptoms of anxiety. The participants
were asked to score on a Likert-type rating whereby
a 1 was “I strongly disagree” and a 5 was “I strongly
agree”. These symptoms were scored across four

examination timelines: “10 minutes before the
exam”, “10 minutes into the exam”, “when I’m with
the examiner” and “Currently, after the exam”.
Second part of the questionnaire assessed their
satisfaction with exam performance. Finally, the
third part evaluated if the students felt they had
underperformed in any of the clinical examination
components such as history taking, physical
examination, discussion and their contributing
factors.

Second Stage
Spielberger Test Anxiety Inventory-Trait (2)

was used for the second stage of the survey. The
instrument, which has been previously validated,
assessed the test-anxiety trait of a person which
consisted of Questionaire I & II (2).

Analysis of Data
Statistics Package SPSS version 12 was used

to analyse the data. Descriptive statistical analyses
and linear regression analysis with reference cell
method were performed.

Results

Ninety-two out of 122 or seventy-five percent
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Table 1 : Mean reported score of various anxiety symptoms during the different stages in exam.

Symptoms

Physical

Pound/Racing

Trembling

Hot/Flushed

Hot/Cold Sweat

Bladder/bowel upset

Psychological

Terrified/ Afraid

Tense

Difficulty concentrating

Worried

Stressed

4.05

2.97

2.68

2.55

3.10

3.75

4.10

3.70

4.25

3.96

3.66

3.03

2.54

2.51

2.29

3.57

3.77

3.23

3.91

3.95

3.46

2.97

2.74

2.41

1.89

3.10

3.47

3.00

3.48

3.45

2.61

2.15

2.39

1.96

1.66

2.35

2.47

2.50

3.18

2.88

13.78

11.12

10.35

9.43

8.94

12.77

13.81

12.43

14.82

14.53

Total10 minutes
Before
Exam

10 minutes
into
Exam

with 
Examiner

After
Examiner
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of the forth year students completed Questionnaire
I. Of these, a further sixty-three students (69%) were
successfully followed-up with Questionnaire II. This
gave an overall response rate of 52%, which was
acceptable considering the voluntary nature of this
study.

In this study, all symptoms except trembling
peaked 10 minutes before the exam begun;
thereafter, they showed a downward progression as
the examination proceeded. Feeling worried,
stressed and tensed were most intensely experienced
by the students while the opposite is true for feeling
hot/flushed and having hot/cold sweats. Feeling hot/
flushed, trembling and having hot/ cold sweats
remained relatively stable throughout the
examination while the rest of the other symptoms
rapidly declined. Details are given in Table I. Overall
anxiety scores for each timeline were calculated by
adding the scores of individual symptoms.
Fluctuation of the overall anxiety scores at different
timeline is shown in Diagram 1.

Assessment of exam satisfaction showed that
immediately after the exam, 7 out of 10 respondents
were not satisfied with their performance while only

a third had thought their performance matched their
expectation. When asked if “this was my usual
performance”, only two fifths of the students
responded with yes.

A large majority of the students, 93% (n=86)
stated that they have under performed in at least one
of the sections of the examination. The highest rate
of under performance was noted for discussion
component (77%, n=66). This was followed by
history taking with 74% (n=64) and physical
examination (65%, n=56).

“Nervousness” was the most often cited
reason for underperformance, followed by time
constraints and lastly lack of knowledge. However,
for the discussion component, two fifths thought
their underperformance was attributable to the lack
of knowledge. Other reasons given included patient
factor (e.g. uncooperative, language barrier), lack
of practice, feeling stressed and lack of confidence.

The students’ Spielberger Test Anxiety
Inventory-Trait (STAI) scores were categorized into
low (20 to 40), moderate (41 to 50) and high (51 to
80). Generally, most students had moderate to low
STAI scores. Twenty-one (33%) students fell into
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Table 2 : Test Anxiety symptom across STAI groups
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Symptoms

Before Low †

Moderate (vs low)

High (vs low)

34.700

34.818

41.444

1.303

2.067

3.337

26.623, 0.000**

  0.057, 0.955

  2.021, 0.046*

Into Low †

Moderate (vs low)

High (vs low)

32.080

32.384

40.444

1.327

2.105

3.398

23.416, 0.000**

  0.624, 0.534

  2.756, 0.007*
Examiner Low †

Moderate (vs low)

High (vs low)

28.560

30.091

37.162

1.598

2.535

4.092

17.870, 0.000**

  0.604, 0.547

  2.117, 0.448

After Low †

Moderate (vs low)

High (vs low)

† - reference category

* p<0.05 ** p<0.01

24.380

22.879

27.566

1.628

2.582

4.169

17.870, 0.000**

 -5.581, 0.562

  0.762, 0.448

Tesr Statistic
(t, p)

Standard
Error

STAI categories Total
Anxiety (β)



21

the low STAI category while thirty-three (52%) had
moderate scores and nine (14%) were in the high
category.

Linear regression analysis using reference cell
methods was carried out to study association
between STAI scores and test anxiety symptoms
across different stages of the clinical examination.
Low category for STAI score was used as the
reference and additional impact to the total anxiety
scores due to belonging to the moderate and high
categories were studied. The outcome of the
regression analysis is shown in Table 2. Those in
high STAI group had significantly higher anxiety
scores compared to those with in low STAI group,
at 10 minutes into the examination as well as when
the students were with the examiners. Such
differences existed between low and high STAI
groups only and moderate group did not vary from
the reference group. Finally, participants with
moderate to low STAI score were less satisfied with
their performance while students with high STAI
scores were more satisfied with their exam
performance. Results are given in Table 3.

Discussion

This study hopes to shed some light on the
less researched area of anxiety symptom patterns
during an examination. The students mostly
experienced the height of anxiety symptoms during
the ten minutes before the exam, which suggested
that most were having anticipatory anxiety. Our
finding mirrored the study findings of Gottfried
Spangler in which heightened anxiety was observed
only before an examination as measured by state
anxiety and perceived stress.(10) These symptoms
quickly tapered down as the students proceeded with
their examination. Surprisingly, the students did not
report a resurgence of anxiety symptoms even when
the examiners were with them. With this finding,
the students may be helped by techniques previously
suggested by Horne and Matsona whereby modeling
and desensitization were found to be most effective
in reducing test anxiety.(11) Future studies should
evaluate the effectiveness of these techniques in
lowering the anticipatory anxiety.

An overwhelming majority of respondents in
our study perceived that they had under-performed

Table 3 : STAI Category versus satisfaction with performance
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Satisfied with

performance

6.939

0.031*

2.713

0.258

9.133

0.008*

Performances

matched

expectation

Performances

normally

Performance

High

Moderate

Low

High

Moderate

Low

High

Moderate

Low

* p < 0.05

STAI

Category

10

27

6

10

21

7

10

21

7

48

82

67

48

64

78

33

64

89

11

6

3

11

12

3

14

12

1

52

18

33

52

36

22

67

36

11

No

N %

Yes Test

Statistic

(χ2 , p)
N %
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in their examination. As the assessments were made
right after the exam, the students may be motivated
to under-rate their performance to avoid
disappointment when the actual result is known. As
nervousness was the most often implicated reason
for underperformance, exposing exam relaxation
strategies to the student may help them cope better
with exam situation.

Trait-state relationship has been previously
shown to be positively related by Eunsook Hong
and Lewis Karstensson in 2002.(12) In our study,
students with high STAI-Trait scores had higher
anxiety intensity during the clinical examination (10
minutes into the exam and while with examiner)
compared to those with low STAI-Trait score. While
this echoed the findings of E. Hong et el (12), we
found no significant differences in anxiety symptoms
reported before or after the exam, which may be
attributed to the relatively small sample size of ours.
This suggested that people with more pronounced
test anxiety trait display higher anxiety symptoms
during the exam. Therefore, it may be useful to target
those with high-test anxiety trait for intra-exam
relaxation technique.

In this study, we found that students with high-
test anxiety trait score were more likely to be

satisfied with their exam performance. This could
partly be due to lower self-imposed expectations.
Alternatively, the high-test anxiety trait may prompt
earlier and better exam preparation.

Conclusion

Anticipatory anxiety was found to be the most
prominent feature of state anxiety. There was a
downward progression of anxiety symptoms as the
exam proceeded with no resurgence. Students with
high-test anxiety trait scores had significantly more
anxiety symptoms during the exams in comparison
to those with low scores. Anticipatory anxiety did
not show any association with anxiety traits.
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Diagram 1 : Total anxiety symptom score versus exam timeline
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