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Abstract:

STATEMENT OF THE PROBLEM: Examinations have an important role in evaluating students’
learning outcomes and their mastery of a subject. Passing or failing an examination can have
far-reaching consequences for the students. Therefore, it is not surprising that international studies
consistently show that dental students report examinations and grades among the highest ranking
stressors in dental schools.

PURPOSE: The aim of this research was to measure the levels of anxiety, self-perception of
preparation and expectations for success using an objective structured clinical examination (OSCE),
a written examination and a preclinical preparation test, and to examine the effects of the three
predictive variables on the outcomes of assessments.

MATERIALS AND METHODS: The present research is a cross-sectional study. The population under
consideration was students of Kerman Dental School in 2013. Examination anxiety was measured
with Spielberger’s state anxiety inventory. Preparation for the assessment (I am fully prepared = 4,
| am prepared = 3, I'm not prepared = 2, I'm not fully prepared = 1) and expectation to succeed (I am
quite successful = 4, | am successful = 3, I'm not successful = 2, I'm not quite successful = 1) were
quantified with Likert scale. The questionnaire was completed during an OSCE, a written examination,
a preclinical crown and bridge preparation test and a nonexamination situation.

RESULTS: The study population consisted of 138 4™, 5, and 6™ year Kerman dental students (65 males
and 73 females). The results showed that all the assessment methods induced a significant increase
in state anxiety compared to baseline levels with the highest anxiety levels reported during an
OSCE (62.4 + 8.1, P=0.04) and a written examination (48.8 + 9.2, P=0.04). The preparation levels
in females were significantly higher than those in males in OSCE (P = 0.03) and written (P = 0.04).
CONCLUSION: State anxiety was high in all the three assessment methods. OSCE induced more
anxiety than other assessment formats. However, anxiety was not predictive of performance outcomes
in contrast to preparation and expectation to succeed, which were good predictors of the outcome
scores. Also, this study showed that despite a better answer to the assessment of (I prepared myself
well for the test), the students showed high levels of state anxiety.
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Introduction

linical instruction is one of the basic and important

pillars in medical group education. Clinical
instruction prepares the students to achieve clinical
experience with patients and their problems in the
hospital setting. That is why it is difficult to judge and
evaluate their clinical skills." Examinations have an
important role in evaluating students’ learning outcomes
and their mastery of a subject. Passing or failing an
examination might have profound consequences for
the students’ careers. Therefore, it is not surprising
that international studies consistently show that dental
students believe examinations and grades are the most
important stressors in dental schools.>*!

Unfortunately, at present there are objections to the
methods employed to give clinical examinations,
such as the large number of participants, short time
for evaluation, and absence of a distinct evaluation
method.”! One of the measurement tools is objective
structured clinical examination (OSCE), introduced for
the first time in 1975 by Dr. Ronald Harden."® Harden and
Glason believed that OSCE provides a chance to evaluate
different skills in different situations.® Several dental
schools have incorporated the OSCE in their curricula
since 1994 and it has been evaluated since then.”!

Nowadays, OSCE is one of the best examination
techniques, which can easily evaluate basic and
professional skills of students and also determine goals
of education in different fields, including recognition,
sentimentalization, and psychic-dynamic aspects,
by showing students’ abilities in different stations,
eliminating the effects of intermediate variables.!'>"!
Over the years, OSCE has been used with real patients
to evaluate clinical skills of students before and after
graduation. For example, during 1993-1994 only 38 out
of 126 medical schools in the US used OSCE. However,
in 2003-2004, 121 out of 126 institutions used OSCE to
evaluate students. Studies by Gerrow et al. showed
that OSCE and written examinations yielded similar
results and equal mean grades.!”” Another research
study by Brown in 1999 showed that OSCE is superior
to other routine evaluation methods."' However, other
researchers have shown that the big menace to OSCE
reliability is its specificity,”'"! affecting each student’s
turnover at each station. To solve this problem there
should be several stations to be able to evaluate each
student’s abilities. Different patients, time of each station,
gender, ethics, the effect of each student’s shift, student’s
anxiety and fatigue and the learning environment
influence this exam.!'2 In addition, there are some
reasons why an OSCE is more stressful than written and
clinical assessments.?! Whether, studies showed that it
would be valuable to dental educators to understand

more fully those aspects of academic performance
affected by stress. In their education, students are
expected to acquire a science knowledge base, develop
clinical competencies, and integrate these contextually in
clinical decision-making scenarios. One or more of these
three learning domains may be sensitive to the effects of
stress, but this has yet to be determined.!*¢72124

Whether an OSCE causes more stress in dental students
is unknown, although there are anecdotal reports
that some dental students suffer from shaking hands,
quivering voices and/or increased blood pressures
during OSCE. State anxiety is defined as an unpleasant
arousal in the face of threatening demands or dangers.
A high level of test anxiety might interfere with optimal
learning. This has also been reported for students with
the highest level of self-reported stress, who tend to
achieve lower grades than students with lower stress
levels. Perception of higher levels of stress after the
examination was marginally associated with poorer
marks for that examination.

Clinical evaluation is one of the difficult problems in
Iran, and lack of specific standards and distinct goals in
clinical fields that are specified, reachable, measurable,
classifiable and organized affects the learning processes
of students.

There are many research studies on OSCE all over the
world, but based on evidence there are only limited
studies on the anxiety of OSCE compared to other dental
examinations. Besides, a few dental studies have been
conducted with a small sample. Also, any study has been
done in Iran. Therefore, the aim of the current study was
to examine whether the level of anxiety of dental students
of Kerman Dental School induced by OSCE is higher
than that by a written examination and a preclinical
endodontic and crown preparation examination.

Materials and Methods

This study was approved by the Ethics Committee of
Kerman University of Medical Sciences (No. K.90.84).
In this descriptive and cross-sectional study, census
sampling was applied. Population consisted of 4%, 5%,
and 6™ year dental students of Kerman Dental School in
2013 year (January 2013-December 2013). All students
in 4™, 5", and 6™ were included in the study, in fact,
a census sampling was applied that similar to other
studies and sample size was adequate. The students
were under no obligation to participate in this research
and their participation was voluntary (written consent).
The students were invited to provide their registration
number, so they put their number above the anxiety
questionnaire (attached form). Anxiety was measured
with the Spielberger’s State-Trait Anxiety Inventory
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questionnaire, which is a widely used and well-validated
tool for measuring state and trait anxiety (Cronbach’s
alpha = 0.84). Demographic data included age and
gender and all the exams were real.

The questionnaire consists of 20 statements (e.g., “I
am tense”), to which the respondents indicate their
level of agreement on a 4-point scale regarding
how they feel at a given moment (1 = not at all,
2 = somewhat, 3 = moderately so, 4 = very much so). The
potential scores range from 20 to 80, with high scores
representing high levels of anxiety. The questionnaire
was distributed to participating dental students in four
test situations (the OSCE, a written test, a preclinical
crown and bridge preparation test, a basic life support
test), who were asked to complete the form before and
after the exam by students under study. This research
was carried out under real exam situations and about
10 min completed the questionnaire. Preparation for the
assessment (I am fully prepared =4, I am prepared = 3,
I'm not prepared = 2, I'm not fully prepared = 1) and
expectation to succeed (I am quite successful = 4, I am
successful = 3, I'm not successful = 2, I'm not quite
successful = 1) were quantified with Likert scale.

This research was carried out under real exam situations:

1. The OSCE consisted of 10 stations, 1.5 min each, and
assessed the clinical competence at pediatric dental
courses. Since two points could be obtained for each
station, the score range was 0-20

2. In a written test on oral medicine the students were
required to answer 20 short essay-type questions
within maximally 60 min. The score range for this
examination was 0-20

3. Preclinical tests on crown and bridge preparation
lasted 45 min and an endodontic test consisted of
access, cleaning and shaping and obturation of molar
teeth in maximally 2 h. For both tests the score range
was 0-20

4. A basic life support course was given in 30 min to
obtain blood pressure, pulse rate and also clinical
knowledge and skill in emergency care such as oral
and dental examinations in a model. The students
did not have to prepare. As the students knew
beforehand that the course did not include an
assessment, the obtained values were considered
to represent nonassessment baseline anxiety
levels (control group).

In this study, the Pearson correlation test, Mann-Whitney
U-test and Kruskal-Wallis test were used. The collected
data using SPSS version 13.0 (SPSS Inc.: Chicago, IL)
are analyzed and P < 0.05 was considered statistically
significant.

Results

The study population consisted of 138 4" and 5% year
dental students (65 males [47.1%] and 73 females [52.9%]).
Mean age was 22.1 + 4.9 years, ranging from 22 to 37.
Table 1 shows state anxiety scores in all examination
types before and after examination. The results showed
that all the assessment methods induced a significant
increase in state anxiety compared to baseline levels with
the highest anxiety levels reported during an OSCE and
a written examination (P = 0.01). The students reported
better preparation for the OSCE and crown and bridge
preparation and endodontic (preclinical, modeling)
than for the oral medicine examination (written). Their
expectation to pass the test was also significantly higher
for crown and bridge preparation and endodontic
treatment tests than for the OSCE and oral medicine
tests (P = 0.01). Among all this, the written oral medicine
examination yielded the lowest grades regarding the
questions asked to indicate their preparation for the
assessment (I prepared myself well for the test) and
their expectation to succeed (I think I will pass the
test) [Table 2].

To survey the relationship between state anxiety and
the scores obtained in the exam, the students were
classified into three groups according to the level of
their anxiety, including high anxiety level (high), with
a range of 65-80; moderate anxiety level (intermediate),
with a range of 40-64.99; and low anxiety (low), with a
range of 20-39.99.0

State anxiety during the OSCE showed an association
with the level of preparation, with individuals with high
anxiety levels reporting better preparation; however,
the scores obtained on the OSCE did not correlate with
the state anxiety during the OSCE. The level of state
anxiety during a written examination showed a positive
correlation with the score obtained, with students with
higher anxiety levels having better grades. In addition,
students with higher anxiety levels during crown
and bridge preparation and preclinical endodontic

Table 1: State anxiety at all types of assessment method before and after examination

Anxiety score

Assessment method

examination Base line OSCE Written Crown and bridge Endodontics
Anxiety score (mean+SD) Before examination 29.1+2.4 62.4+8.1 48.8+9.2 39.8+4.1 40.01+4.5
After examination 28.1x1.2 41.05+4.2 40.1+£2.2 27.1+£5.9 28.2+1.4
P 1.15 0.04* 0.03* 0.09 0.09
*P value significant., SD = Standard deviation, OSCE = Objective structured clinical examination
Journal of Education and Health Promotion | Volume 6 | May 2017 3
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examination reported more preparation and achieved
better scores. There was a positive correlation between
preparation and the expectation to succeed. For all
the four types of assessment, the level of preparation
exhibited a positive correlation with the expectation
to succeed. Students who reported a high level of
preparation expressed more expectations to succeed and
obtained better results.

Table 3 shows the relationships between the students’
anxiety levels, and their scores. This study showed
that students with higher levels of anxiety during an
OSCE and a written examination obtained better scores,
exhibiting a positive correlation between these two items
during a written exam. Furthermore, students who
reported a high level of preparation and expectation to
succeed on OSCE and a written examination showed
higher levels of anxiety. State anxiety during the
preclinical crown and bridge preparation and endodontic
examinations exhibited a positive correlation with the
scores obtained. State anxiety correlated with the level
of preparation for these tests.

Table 4 shows the effect of gender on state anxiety,
and the scores obtained. Females had higher levels of
anxiety during all types of assessment, indicating a
positive correlation between gender and state anxiety.
The average grades of female students at all types of
examinations were significantly higher than those of male
students. Such a gender effect was found for the scores
of the OSCE, written and endodontic exams. Levels of
preparation for the examinations were higher in females.
Preparation level was correlated with gender during
the OSCE and written examination; also expectation
to pass the test was higher in females during the OSCE
and written examination but no significant relationship
was found. Also, this study shows that age doesn’t
significant relationship with anxiety score (P = 0.12).
Although, preparation level was correlated with younger
students during the written examination, expectation to
pass the test was higher in younger students during the
written examination but no significant relationship was
found (P = 0.31).

Discussion

Examination and assessment procedures are
potentially anxiety-provoking and stressful for dental
students.*67224 The current study explored the state
anxiety of dental students during four different types
of examinations. This study showed that in the control
condition, the dental students reported state anxiety
levels comparable to baseline population norms.>%!

OSCE and written examination evoked an increased
level of state anxiety compared to a preclinical crown

4

Table 2: Correlations between level of preparation,
expectation to succeed, state of anxiety and type of
examination

Examination types Variables
State anxiety | am prepared | think |
score myself well will pass
(mean+SD) for the test the test
Base line 29.1+2.4 3.3+0.64 3.5+0.92
OSCE 62.4+8.1* 3.1+0.62 2.8+0.55
Written 48.8+9.2** 1.8+0.74** 2.1+0.5**
Crown and bridge 39.8+4.1* 2.4+0.8** 3.2+0.6™
Endodontics 40.01+4.5** 2.5+0.7** 2.9+0.62

*P value significant to compared with base line exam, **P value significant
to compared with OSCE exam. OSCE = Objective structured clinical
examination, SD = Standard deviation

Table 3: Correlations between state of anxiety score,
level of preparation, expectation to pass the test and
score obtained during different examinations

Exam State
Low Moderate High P
OSCE
Score obtained 16.1+0.4 16.8+0.5 17.6+1.8 1.19
Preparation 2.7+0.51 2.9+0.6 3.6+0.75 0.02*
Expectation 2.7+0.3 2.9+0.7 2.8+0.65 0.09
Written
Score obtained  9.65+3.65 12.1+0.53 15.25+2.75 0.001*
Preparation 2.5+0.7 1.8+0.8 1.1+£0.5 0.002*
Expectation 2.2+0.5 1.9+0.6 2.2+0.4 0.8
Crown and bridge
Score obtained 15.2+0.5 16.2+1.5 17.7+1.9 0.01*
Preparation 1.9+0.9 2.1+0.76 3.2+0.65 0.01*
Expectation 3+0.5 2.3+0.6 3.4+0.7 0.08
Endodontics
Score obtained 15.1£0.4  15.8+0.5 17.9+2.1 0.001*
Preparation 2.1+0.6 2.3+0.7 3.1+0.8 0.001*
Expectation 2.5+0.34  2.8+0.72 3.1+0.8 0.8

*P value significant. OSCE = Objective structured clinical examination

and bridge preparation and endodontic examinations,
consistent with previously reported state anxiety
levels of dental students by Marshall and Jones.*! The
observation that the dental students find the OSCE much
more stressful than a written examination is consistent
with studies of Marshall and Jones, Furlong et al., Brosnan
et al. and Brand and Schoonheim-Klein.***?! A possible
explanation is that a written examination is undertaken
in relative anonymity, whereas the constant monitoring
and observation during an OSCE may increase anxiety
levels. Also in a written examination there is no time
limit for each question and students can spend their time
on any question and if they do not know the answer of
one question, they can think about it at the end of the
exam. However, during an OSCE usually each station
has its own time which cannot be extended and if the
students are not able to answer one station they do not
have time to think about it. It has been demonstrated that
students in a timed examination do not perform as well
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Table 4: Correlations between state of anxiety score,
level of preparation, expectation to pass the test
and score obtained during different examinations
according to gender

Exam Sex
Male Female P
OSCE
Anxiety score 52.4+9.6 71.4+7.6 0.02¢
Exam score 15.4+1.7 17.3+7.6 0.03*
Preparation 2.8+0.74 3.4+0.5 0.03*
Expectation 2.9+0.4 2.7+0.7 0.06
Written
Anxiety score 36.9+7.9 60.7+10.5 0.02*
Exam score 9.75+4.18 15.25+2.75 0.02*
Preparation 1.4+0.84 2.2+0.64 0.07
Expectation 1.7+£0.7 2.5+0.3 0.06
Crown and bridge
Anxiety score 40.45+3.1 50.2+5.1 0.04*
Exam score 15.7+0.45 17.7+1.9 1.06
Preparation 1.9+1.3 2.9+0.3 0.09
Expectation 3.3+0.7 3.1+0.5 0.08
Endodontics
Anxiety score 27.52+2.7 52.5+6.3 0.03*
Exam score 15.45+1.1 17.9+21 0.02*
Preparation 2.1£0.5 2.9+0.9 0.1
Expectation 2.8+0.64 3+0.6 0.9

*P value significant. OSCE = Objective structured clinical examination

as their counterparts without time limits.""*! However,
Schoonheim-Klein ef al. showed that more time per
station did not improve students’ performance.”*!

This study showed that despite a better answer to the
assessment of (I prepared myself well for the test), the
students showed high levels of state anxiety, consistent
with others study.l>*!

The written examination is a traditional method of
assessment in the academic environment. Selection of
our dental school was not based on performance on
written tests because students are familiar with this
assessment format since their 1* year in high school.
This examination consisted of short essays, multiple
choice questions, blanks or even true-or-false questions.
This study showed that students had higher levels of
anxiety during a written examination compared to
preclinical crown and bridge preparation and endodontic
examination, which might be attributed to the topic
of the examination. The topic of the examination can
induce more stress and high state anxiety levels than the
type of the examination./””? Marshall and Jones showed
that topics and kinds of questions had more significant
effects on the level of state anxiety than the type of the
examination.?!

The written examination showed lower anxiety levels
compared to an OSCE. A possible explanation is that

Journal of Education and Health Promotion | Volume 6 | May 2017

students are familiar with this assessment. It has been
demonstrated that more experience might reduce stress
levels and this is another reason to explain lower anxiety
levels with written examinations. However, studies by
Troncon on medical students showed that the percentage
of students who were highly stressed with OSCE did
not decrease with increasing experience.* It is a matter
of controversy whether stress is functional and results
in better learning, or dysfunctional and compromises
learning as a result of poor performance.>*!

In our study, we found a significant and positive
relationship between state anxiety levels during a
written examination and two preclinical modeling
examinations and the scores were obtained for this
type of assessment. Previous studies by Brand and
Schoonheim-Klein®®! showed that students with high
levels of anxiety during the written examination did well
on examinations and there was a positive relationship
between these two. In addition, for the other two types
of modeling examinations no relationship was found
between state anxiety and the outcomes. Some studies
have reported a weak and negative relationship between
state anxiety of dental students and their grades. Studies
by Westerman et al. on 1% year dental students showed
a statistically significant and negative relationship
between state anxiety and exam grades. During a
written test in pediatric dentistry, a near-significant
negative correlation between stress levels and test scores
was observed. In three recent studies by Reteguiz,
Anderson and Stickley and Chapell et al. on medical
trainees, anxiety scores were not significantly correlated
with performance scores.*>*

Usually there is an inverse correlation between anxiety
levels and test scores. High levels of anxiety resulted in
lower test scores and low levels of anxiety gave rise to
better test scores. Undoubtedly, high levels of anxiety
compromise performance because anxiety can impair
intellectual functions temporarily and a panic-stricken
individual cannot use the whole functions of the wisdom;
therefore, they cannot properly learn the examination
material.l*"!

The Yerkes-Dodson law indicates that some degree
of state anxiety enhances performance, but only up
to a certain point. High levels of anxiety may retard
performance, resulting in an inverse relationship
between state anxiety and performance.””!

The level of preparation for the OSCE and other two
preclinical modeling examinations was significantly
related to the scores obtained. Studies by Mavis and
Brand and Schoonheim-Klein®*! on dental and medical
students showed a positive relationship between
preparation levels and scores obtained.
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Female students showed higher levels of preparation
than male students, and there was also a positive
relationship between the preparation level and OSCE
and written examinations, with no relative relationship
in this field.

In a previous study by Schoonheim-Klein et al., female
dental students outperformed their male counterparts
in a summative periodontal OSCE.[! In the UK, female
medical students also performed better in a summative
OSCE.#741421 However, in a study by Mavis and Brand
and Schoonheim-Klein on a formative OSCE, no
significant differences in OSCE performance were found
between males and females.#!

This study showed that female dental students perceive
examinations and grades more stressful than males. The
level of anxiety was also positively related to gender
differences; in addition, women had better grades in
all types of examinations, with test scores and gender
in OSCE, written and endodontic examinations being
positively related, consistent with studies by Grandy
et al. and Al-Omari et al. studied.*?" It appears female
dental students had higher levels of anxiety and
preparation during exams compared to males; however,
other studies failed to support this finding.

A possible explanation for these conflicting results may
be the fact that cultural and social differences between
studies might have an influence on potential gender
differences in perceived stress. The type of test station
may also be an important factor for gender-related
differences in OSCE performance.[*! For example, in
a study by Schoonheim-Klein et al., female students
outperformed male students only significantly in specific
areas.!

This study has some limitations. As the dental students
were recruited on a voluntary basis, not all students
participated in each test condition, and only a number
of students completed all four test situations. It has been
suggested that high anxious students may be less willing
to participate in this type of studies. Although we cannot
exclude this possibility, gender and/or examination
grades of the nonparticipating or anonymously
participating students did not differ significantly from
the students that provided their registration number.
Another potential limitation is that test anxiety levels
were measured at a test station of the OSCE, which
induces the possibility of changes in anxiety level during
the examination, for example, a student who answered
the questionnaire after performing a few stations may
differ in perceived stress from a student that had finished
most or all of the stations. Also, it recommended that
this study be conducted with more sample and different
years.

Conclusion

In summary, this study demonstrated that state anxiety
was higher in dental students during four assessment
methods: OSCE, written examination, preclinical crown
and bridge preparation and endodontic. OSCE induced
more anxiety than other assessment formats. The
students reported better preparation for the OSCE and
crown and bridge preparation and endodontic than for
the oral medicine examination. Individuals with high
anxiety levels reported better preparation; however, the
scores obtained on the OSCE did not correlate with the
state anxiety during the OSCE.
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