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Abstract
Introduction: Assessment and evaluation are major parts of the medical curriculum which motivate
students to study, being a competent physician, and achieving the medical education eligible goals.
Medical students, especially at undergraduate levels, experience a signi�cant amount of anxiety due to
frequent exams. Meanwhile, the coronavirus disease 2019 disaster forced higher educational institutes
all over the world to adopt distance learning. So remote online exams were used as a kind of assessment
that can lead to new paradigms.

Methods: This cross-sectional study was planned to assess the remote online exams anxiety during
COVID-19 Pandemic by analyzing test anxiety categories among basic science and pre-clinical medical
students and its correlation between genders in the School of Medicine, Mashhad University of Medical
Sciences, Iran, in 2020. Data collection tools were Demographic Questionnaire and Sarasons’s Test
Anxiety Scale. Descriptive statistics (mean, percentages) and analytical statistics (t-test and one-way
ANOVA) were used to analyze the data with SPSS version 11.5.

Results: 290 medical students in basic science and pre-clinical courses were enrolled. 194 (66.4%) of
participants were female and 177 (60.6%) were in basic sciences course. The prevalence of mild,
moderate, and severe anxiety was 27.9%, 36.9%, and 35.2% respectively. The difference in the mean and
SD of anxiety score in basic sciences students and pre-clinical students was not statistically signi�cant
(Pvalue=0.26), yet the results indicated that the level of anxiety in females (19.07+7.11) is signi�cantly
higher than males (14.44+7.15) (Pvalue<0.001).

Conclusion: According to the current study, there is a critical need to take steps to recommend stress
management techniques and bring reforms in E-learning and E-assessment systems to lower the anxiety
in medical students while providing a stable and reliable electronic exam environment can be helpful.

Introduction
Anxiety is de�ned as a mental phenomenon which is experienced by all of the humans during their life.
Although, anxiety is the cause of our inappropriate performance and many mistakes, but a normal level
of anxiety seems to be necessary for hardworking and being responsible (1, 2). Among types of anxiety,
test anxiety is a psychological response, consist of worry, stress, emotionality, lack of con�dence, fear of
failure, and interference that can be experienced by an individual before, during, and after an exam or
similar situations (3). Like the other kinds of anxieties, a certain level of the test anxiety could be push
students to work harder and learn better, but mostly the high level of this bad feeling causes
psychological distress, low performance, underachievement, demotivation, etc. in the students (4).
Personal factors like insu�cient studying and defects in test skills are not the only causes of test anxiety,
and the organization's performance could cause this (5). Previous studies investigated that medical
students, in comparison with other students, had a higher level of test anxiety because of their tendency
to have a higher level of knowledge and professional skills (6).
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Today online learning and electronic assessment, learning and examining through virtual platforms, is
become common in the world and in many �elds take a place of the traditional face-to-face learning and
examining (7). In addition to the bene�ts of online examination, such as cost and time effectiveness, the
disadvantages like the security of the exam, availability of the required instruments, and the effect of this
method on completely learning of the topic is a place of discussion (8). All over the world, universities
and higher educational institutions have been closed, fully or partially, to limit the expansion of COVID-19
infection. Online examination had become common and popular for many years, but the emergence of
the new coronavirus disease (COVID-19) noti�ed its importance and consequently has forced us to use it
more than before (9). Although, many educational institutes were approved E-exams, but these processes
were usually based on in-campus online exams in which students receive technical support to make the
exam environment more suitable; unfortunately, these supports are not completely possible in remote
testing now. Mashhad University of Medical Sciences (MUMS) has adopted virtual education by the
initiation of COVID-19 crisis since mid-February 2020. Moreover, remote online exams were launched as
an assessment approach to investigate students’ academic performance during the current situation.
Many studies have been done to determine the anxitey level of students, especially medical students,
during exams up to now and most of these studies, from all over the world, indicated a high levels of this
phenomenon in medical students (10). Some studies measured the test anxiety level too high, which
performing serious interventions were considered necessary (10, 11). However, by the expansion of
COVID-19, the learning and evaluation of the medical students shifted to be online more than before. It
should be noted that COVID-19 pandemic, on its own, makes people anxious and stressed and medical
students are no an exception. It seems that this examination procedure, online exams, needs further
evaluations to �nd its advantages and disadvantages. Therefore, we performed this study to determine
the test anxiety level of the online examinations in medical students during the COVID-19 pandemic.

Methods
This cross-sectional study was done on medical students of Mashhad University of Medical Sciences
which trained virtually in second semester of 2020. All medical students who were trained in basic
sciences and pre-clinical courses during the second trimester of 2020 were eligible to participate in the
study. According to the Murgan calculation method and regarding the whole number of medical students
in basic sciences and pre-clinical courses, total sample size was determined 280 eligible students.

The instrument used in this study, was a 37-item Sarason’s Test Anxiety Scale. This instrument was
produced by Sarason in 1957 and has 37 items in "Yes and No" answers. The instrument reliability and
validity were con�rmed by Yazdani and the Cronbach α was 0.88 (12). Due to the proper psychometric
properties and having the standard cut points for this instrument, it is widely used in assessing test
anxiety. This self-ful�lling questionnaire assess a student's mental states and physiological experiences
during, before and after the exam. In order to calculate the score of the questionnaire, each "yes" answer
is awarded one point. Questions number 3, 15, 26, 27, 29 and 33 should be recoded because of their
inverse concept. An individual's test anxiety score is obtained by adding all scores. A higher score
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demonestrates more test anxiety and the student is placed in one of these three categories according to
the score obtained:

- Mild anxiety: Score 12 and lower; 

- Moderate anxiety: Score 13 to 20; 

- Severe anxiety: Score 21 and higher.

The URL of electronic version of the questionnaire was made available to all students through their virtual
class groups in messaging apps like WhatsApp or Telegram. Before the start of �nal exams of second
semester, the questionnaire was available to answer for one week and then closed. The aim of the study
was illustrated to students in the �rst part of the questionnaire. Students were reassured about the
anonymity and con�dentiality of the questionnaires.

The data were analyzed using SPSS version 11.5. The scores of perceived test anxiety were calculated.
The number and frequency of medical students who were anxious before their exams according to
anxiety categories and also their demographic variables were assessed. According to the results of
kolmogorov-smirnov test to evaluate normality condition, Student T test or Mann Whitney U test were
used to investigate the differences between two groups and one-way ANOVA or kruss-calwallis test for
more than two groups. In all analysis p value < 0.05 was considered as statistically signi�cant.

Results
In this cross-sectional study 290 medical students in basic science and pre-clinical course were enrolled.
None of the students have mentioned the previous experience of the electronic test so far. 66.4% of
participants were female and most of them were in basic sciences course. Details are shown in Table 1.
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Table 1
Demographics characteristics and anxiety categories

of participants
Variables N (%)

Gender Female 194 (66.4)

Male 96 (32.9)

Age =<20 163 (56.2)

> 20 127 (43.8)

Residential Status Native 157 (54.1)

Non-native 133 (45.9)

Course of Study Basic Sciences 177 (60.6)

Pre-Clinical 113 (38.7)

Anxiety Category Mild 81 (27.9)

Moderate 107 (36.9)

Severe 102 (35.2)

Anxiety categories frequencies in basic science course and pre-clinical course was demonstrated in Table
2.

 Table 2
Anxiety categories according to different variables

  Anxiety Category P.Value

mild moderate severe

Basic Science 51 (28.8%) 67 (37.9%) 59 (33.3%) 0.36

Pre-Clinical 30 (26.5%) 40 (35.4) 43 (38.1%)

Male 44 (45.8%) 33(34.4%) 19 (19.8%) < 0.001

Female 37 (19.1%) 74 (38.1%) 83 (42.8%)

Table 3 shows the mean and SD of anxiety score in basic sciences students and pre-clinical students.
The differences of anxiety score in different genders also was illustrated in Table 3.



Page 6/13

Table 3
The mean score of anxiety in different

courses and genders of individuals
Course Mean ± SD P.Value

Basic Science 17.15 ± 7.55 0.26

Pre-Clinical 18.15 ± 7.26

Male 14.44 ± 7.15 < 0.001

Female 19.07 ± 7.11

Discussion
The paradigms of structure, delivery, and medical education, like many others, have been affected by the
COVID-19 pandemic. Therefore, undergraduate and graduate medical education in order to adapt to the
conditions of this crisis have inevitably changed their approaches to virtual education. Observance of
physical distance and health protocols has led to the implementation and application of remote
electronic technologies in medical education and assessment. However, it is important to note that the
effective use of these technologies in the �rst step requires an accurate understanding of their features,
and in the next step, knowledge about these platforms and their opportunities and limitations for those
who involved in medical education is essential (13).

Exam anxiety is one of the common problems of medical students that has been considered in various
studies and many reports have been provided in this regard (14–16). The objective of this study was to
assess levels of online exam anxiety among medical students in the Mashhad School of Medicine, one of
the top �ve medical schools in Iran in 2020. Findings showed that the prevalence of mild, moderate, and
severe anxiety was 27.9%, 36.9%, and 35.2% respectively. In addition, the difference in test anxiety among
the students of basic science and Pre-clinical was not signi�cant, yet the results indicated that the level of
anxiety in females is signi�cantly higher than males.

Students typically experience multiple stressors from a variety of sources. The challenges that may be
encountered in controlling the situation can lead to various psychological and emotional pressures (17).
The main concerns among students that lead to anxiety are about their academic achievements, success,
and post-graduation plans (18). Studies have shown that medical students experience anxiety in different
ways in various stages of education (19). Medical education is more stressful than other disciplines, and
that anxiety is one of the most common challenges among medical students (16). However, excessive
anxiety can weaken students and, if not properly managed, can lead to impaired performance, lack of
motivation, reduced academic achievement, and psychological problems (20). Paying attention to the
issue of anxiety in medical students requires more care because of the important consequences it can
have (21, 22).
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Evidence suggests that medical students become anxious before and during exams (23–26) and
moderate test anxiety is usually observed in them (27). Quek et al. nalyzed data from 40348 medical
students while studying 69 studies. Findings showed that the prevalence of anxiety in medical students
was 33.8% in global and among them the highest rate of anxiety in medical students was from the
Middle East and Asia (21). The other study reported average anxiety score as 12.86 among the
participants (28). Latas et al. investigated test anxiety of medical students of Belgerad University of
Medical Sciences and stated that most of these students suffered from test anxiety (27). Jadoon et al.
announced anxiety level of medical students as 28% (29). Darabi et al. declared that 66% of students
experienced moderate and severe anxiety (30). Results from a study by Tsegay et al. showed that in
Ethiopia test anxiety dedicates a signi�cant percentage of medical students (52.30%) and the �ndings
suggest that between test anxiety and factors such as gender, being a freshman, oral exam, level of
social support and the existence of psychological problems there is a signi�cant relationship (31).
Therefore, the amount of test anxiety that causes the problem, which the results of studies indicate is
common among medical students, should be given more attention. Outcomes of this study are consistent
with other researches that has declared medical students’ high prevalence of test anxiety.

In the study of Simran et al., the mean of anxiety prior to examination was 70.89 ± 14.55 in females and
63.91 ± 11.73 in males, as the results show, female students experienced more test anxiety (16). In our
study, gender was also observed as an in�uential factor in the level of test anxiety, which led to
signi�cant differences. The �ndings of many studies indicate that the gender factor leads to a signi�cant
difference in the level of test anxiety and in general female students experience more anxiety before the
test compared to male (27, 32–39). It is said that the probable reason for the difference in test anxiety
levels in females compared to males could be due to the increase in women's emotional vulnerability
(40). Some studies have justi�ed differences in women's self-con�dence and anxiety levels with
competency issues compared to men (41). Considering the factors that increase test anxiety in medical
students, it has been reported that females experience memory loss in exams and as a result, they have
to make more efforts to memorize than males (35). Nevertheless, some studies showed no signi�cant
difference between mean score of anxiety and gender (21, 28).

On the other hand, �ndings indicated that the difference in test anxiety among the students of basic
science and Pre-clinical was not statistically signi�cant; consistent with some other studies which did not
report a signi�cant relationship between test anxiety and academic year (21, 28, 42, 43). Although, a
previous study of medical students in the basic sciences reported that 50% of students suffer from severe
test anxiety (44).

Consistent among the studies, it was proven that assessment and measurement can lead to stress or
anxiety. There may be a relation between test anxiety and dysfunction (38). Problematic test anxiety rates
of 25 to 40% in undergraduate medical students can have devastating effects on academic performance
and student achievement (31). Anxiety can lead to mental distress and negatively affect students'
cognitive performance and learning (45). Studies have reported that if medical students learn skills such
as time management, then applying these skills can help reduce anxiety and lead to improvement of their
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academic performance (46). Studies have recommended that students should have the opportunity to
experience more formative tests so that they receive meaningful feedback during these continuous
assessments and are guided to correct their de�ciencies and thus can improve their learning (47).

A survey conducted by the International Association of Universities (IAU) of higher education institutions
around the world found that more than 90% of them have switched to virtual education or are developing
distance education to continue the teaching and learning processes (37). Despite the notion that E-
learning is of lower quality than face-to-face classroom, emerging studies offer something opposite (48).
However, this is obvious that the migration to virtual education has posed signi�cant concerns for
universities and educational institutions, and in the meantime, the implementation of assessment and
evaluation processes in the form of remote online exams has faced major challenges (49). Currently,
although online exams can be a useful topic for distance learning with the possibility of providing real-
time feedback, which seems challenging due to the increasing number of students for faculty members
(50, 51), but time constraints are still a concern in E-exams (52) and it is even more worrying if the
examinations are held remotely. There is another concern, the navigation protocol and policy adopted to
move between exam questions can be confusing and time consuming, leading to more stress for
students. For example, this navigation policy, in which students are not able to return to the previous
question, is not favorable for them. Other factors reported by students include that the exam questions do
not match the content taught, and this affects their grades. This can be due to the unpreparedness of
students and educators to participate in E-learning and virtual education. Academic dishonesty was
another issue that was noted, especially by students who believed that remote E-exams were more
stressful (37). Totally, digital technology in all areas has improved the e�ciency of processes and the
effectiveness of systems, and obviously higher education is no exception (53). Learning and teaching is
transforming away from the conventional lectures. In the current context, this issue is exacerbated by the
COVID-19 crisis (54), students are transitioning from face-to-face examinations to the remote online
exams. However, with students' frequent use of online exam platforms, their anxiety decreased. However,
it is recommended that this information be disclosed to students in order to change their perceptions and
reduce anxiety during the online test (53). While the researches related to online examinations are in
progress, discussions at the educational level still need to be completed and it is necessary that the study
will continue to �nd and share experiences.

Conclusion
Despite the limitations of a cross-sectional study, the �ndings of this study provide new evidence of
remote online exams during the COVID-19 pandemic in medical education. This pandemic has provided a
rapid growth in E-learning and virtual education. Engaging online learning environments and electronic
assessment platforms may replace conventional methods. Training programs have responded
extensively to changes in education during the COVID-19 crisis, and these actions should be evaluated
and revised as a guide to educational institutions and international standards in order to draw the future
of virtual education as effectively as possible. What is certain is that medical students are valuable
human resources in the future of our medicine, so monitoring stress levels and controlling the resources
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that in�uence their anxiety is a signi�cant necessity. Principals and deans of medical schools may take
steps to reduce student anxiety by providing a stable environment for accurate, high-quality assessment
framework as well as student support in the current crisis. In addition, robust online exam platforms are
recommended to reduce students’ potential stress. This study emphasizes to incorporate various
strategies to reform the teaching, learning, evaluation and a reliable exam environment as an essential
component to encourage students adopting E-assessment. Further studies are needed to evaluate ways
to reduce online exam anxiety among medical students and to provide effective solutions.
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