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ABSTRACT

Assessment of students is a crucial aspect of the educational process, closely
tied to the quality of learning. Between April 2019 and August 2022, we
designed, implemented, and evaluated online open-book examinations
for 13 second-year doctoral students in medical education at Shahid
Beheshti University of Medical Sciences (SBUMS), Iran, focusing on their
perspectives. The exams were developed by a design team of six faculty
members, who selected courses, created blueprints, question distributions,
and realistic scenarios, and formulated questions based on open-book
exam principles. Face and content validity were confirmed using feedback
from 15 experts, with CVR > 0.49 and CVI > 0.79, and reliability was
verified via Cronbach’s alpha = 0.79. Exams were conducted online using
Navaid Learning Management System (LMS), preceded by a pilot session
to reduce student anxiety. Student satisfaction was assessed through
a 10-item researcher-developed questionnaire on a 5-point Likert scale,
validated by five medical education professors and tested for reliability
(Cronbach’s alpha = 0.78). Additionally, a face-to-face critique session was
conducted. Students generally provided positive feedback, reporting that
the exams offered valuable and novel experiences, stimulated engagement,
and allowed better handling of questions and scenarios. Some concerns
were raised about technical issues, such as internet interruptions, power
outages, or exam equipment malfunctions, which could potentially affect
performance. Overall, the study shows that doctoral students were satisfied
with the implementation of online open-book exams, highlighting the
feasibility and acceptability of this approach in medical education.
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Introduction

Medical education is a multidisciplinary
program that emphasizes applying educational
concepts in the context of medical higher
education (1). Graduates are expected to
identify and address educational issues
through research, offer logical solutions,
assist in planning, and enhance faculty
capabilities with effective teaching methods.
Evaluation is crucial in ensuring graduates’
competence, as it directly correlates with
the quality of learning (2). The COVID-19
pandemic prompted a shift in the evaluation
framework, with a focus on virtual methods.
Concerns about exam security led to the
adoption of open-book online examinations
and online evaluations in medical schools and
universities (3).

The rise of open-book online examinations
during the pandemic is not a new concept, as
proposed in 1934, emphasizing deep learning
strategies over memorization. open-book
exams allow access to reference materials
and require higher-level cognitive skills, such
as analysis and synthesis (4). Despite their
feasibility and the potential for assessing
transferable skills, academic dishonesty
remains a limitation. Nevertheless, open-
book evaluations are deemed superior to
closed-book exams, as they measure higher-
level thinking skills and mirror real-life
scenarios. Research supports the efficacy
of open-book exams, indicating better
performance compared to closed-book exams
(5). Given the global trend toward online
evaluations, this study investigates the design
and implementation of online open-book
examinations and evaluates the perspectives
of doctoral students in medical education at
SBUMS.

Methods
Study Design and Setting

The present study is a one-group
interventional study. Between April 2019 and
August 2022, we developed, implemented,
and evaluated open-book online examinations
for doctoral students in medical education,
considering the students’ perspectives.
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Development

The design team, consisting of six medical
education faculty, determined selected courses
for the exams through multiple sessions and
developed blueprints, question distribution,
and various scenarios for each course. The
questions were then formulated based on the
principles of designing open-book online
exams, considering real-life scenarios. To
assess the face and content validity of the
exams, the opinions of 15 experts were sought.
For this purpose, questions were prepared
for various courses, individually identified
in a unified form, and made available to
specialized instructors. The average weight
of the experts’ responses regarding the
appropriateness of the exam questions was
above 2.5, thus confirming the face validity
of the exam. To evaluate content validity, two
indices, Content Validity Ratio (CVR), and
Content Validity Index (CVI), were utilized.

According to the Lawshe table, considering
the input from 15 experts in the current study,
a CVR value of 0.49 was deemed acceptable.
In this exam, none of the questions had a
CVR lower than 0.49. The CVI value was
also found to be greater than 0.79. The results
of CVR and CVI calculations in this study
indicated that both indices for exam questions
were above an acceptable level.

Based on these findings, the content validity
of the research tool was confirmed. For
assessing the reliability of the exam, the internal
consistency method using Cronbach’s alpha
(o) was employed, resulting in a value of 0.79,
thereby confirming the reliability of the exam.

The infrastructure required for electronic
exams involved utilizing the LMS Navaid in
the virtual school of medical education and
management.

Implementation

In the implementation phase, doctoral
students underwent a pilot session, answering
an open-book online examination to alleviate
exam anxiety. Then, the actual exam was
conducted online and simultaneously in a
supervised manner in the virtual school’s
computer site.

331



Online open-book exams

Ahmady S et al.

Evaluation

After the exams, the evaluation phase
employed Kirkpatrick's level one model
of educational evaluation as well as group
discussion.

Participants and Sampling

Requirements for participation in this study
included being a second-year doctoral student
in medical education at the Shahid Beheshti
University of Medical Science (SBUMS) as
well as a willingness to participate and the
completion of an informed consent form.
Participants who were unwilling to continue
their involvement were excluded.

Data Collection

Following the administration of the exams,
the implemented program was assessed using
the Kirkpatrick educational evaluation model.
Based on the first level of the Kirkpatrick
model, student satisfaction was measured
through a researcher-developed questionnaire
comprising 10 questions. To formulate the
questionnaire, a 5-level Likert scale was
utilized (ranging from very high to very low).
Five proficient professors in medical education
assessed both the face and qualitative content
validity of the questionnaire. Furthermore,
the reliability of the questionnaire was
verified through a test-retest analysis with
10 students, and Cronbach’s alpha indicated
a reliability score of 0.78.

Furthermore, in a face-to-face session

attended by members of the educational group
and participating students, the methodology
of this method was critically reviewed and
discussed.

The participants comprised 13 doctoral
students specializing in medical education,
selected through the census method.

Results and Discussion

This developmental project in medical
education is aimed at designing, implementing,
and evaluating open-book online examinations
for doctoral students specializing in medical
education. Thirteen doctoral students
participated over three consecutive years. The
average age of the participants was 36+2.28.
Of the participants, 11 (84.7%) were female,
and 2 (15.3%) were male.

The results of the evaluation and the
frequency distribution of the satisfaction
levels of the exam-takers with the
administration of exams using the electronic
open-book method are presented in Figure 1.
The highest frequency in various items
is at very high and high levels, indicating
the students’ agreement and acceptance of
the exams. The item assessing students’
satisfaction with the administration of
exams using this method reflects very high
and high satisfaction levels among the exam-
takers. According to this table, all exam-
takers unanimously agreed that the exams
were comprehensive, successfully assessing
their superior thinking skills to a significant

Ability to evaluate thinking and reasoning skills [T
Compatibility with scientific and professional needs [T
Ability of the test to evaluate learner knowledge T
Coverage of content
Compatibility with expected professional qualifications [T
Overall satisfaction with the test [
Creation and strengthening of new learning [
Fairness of the test [
Level of conformity with the curriculum [
Ability to execute and operate the test [

4.4

4.5 4.6 4.7 4.8 49 5 5.1

Figure 1: Frequency Distribution of Satisfaction Levels Among open-book online examination

Participants”
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extent. All participants acknowledged that
the scenarios and associated questions in
the exams were tailored to meet their future
occupational needs. The majority believed
that the exams targeted their expected
competencies and that the questions were
designed to impart valuable knowledge. Most
participants expressed that conducting exams
in this manner is executable, practical, and
operational (Figure 1).

Additionally, the student’s perspectives
on the level of anxiety in open-book
online examinations and routine exams
were compared. The results indicated
that, according to the majority of students,
exam anxiety is lower in open-book online
examinations (Figure 2).

In addition, following the execution of
exams in this manner, students actively
participated in an on-site session with
exam authorities at the university. During
this session, they presented their opinions,
critiques, and suggestions. While expressing
ease with the innovative exam approach,
they remained concerned about potential
technological issues that might arise during
the exam. Regarding exam-related anxiety,
they noted that their participation in a pilot
exam had a minimal impact on their anxiety
levels, emphasizing that the reported anxiety
stemmed primarily from the inherent nature
of exams. They perceived access to a variety
of scholarly resources as a source of comfort
and a foundation, contributing to a reduction
in their anxiety levels.

According to the majority of students, this
evaluation system successfully provided them

/

= Routin examination

= Open book examination

Figure 2: Comparing the students” perspectives
on the level of anxiety in open-book online
examinations and routine exams

Interdiscip J Virtual Learn Med Sci 2023; Vol. 14, No. 4

with novel and valuable experiences. They
believed that the electronic environment
fostered enthusiasm for responding to
exams and, with the possibility of utilizing
resources, increased their maneuverability to
address all aspects of the designed questions
and scenarios. Students expressed concerns
during the exam about unforeseen issues,
such as power outages, internet disruptions,
and malfunctioning of required equipment,
potentially impeding their success in
electronic exams.

Exam-takers believed that areas for
improvement in the open-book online
examination system included the time-
consuming nature of the exam, concerns
about potential technological issues, and the
need for enhanced skills in designing open-
book scenarios and questions.

They identified the strengths of the open-
book online examination as an opportunity to
experience highly specialized and professional
exams, requiring advanced levels of thinking
in responding to questions and providing
a sense of calm due to the accessibility of
informational resources.

Students suggested that during the
educational period and course instruction,
questions with this structure should be
introduced, obliging students to respond to
these questions electronically. This approach
aims to enhance their readiness for time
management and responding to exams during
the final evaluation (Figure 3).

Evaluations are increasingly transitioning
to electronic formats, necessitating a
thorough understanding of the environment
for electronic exams. Recognizing strengths,
weaknesses, threats, and opportunities,
considering audience needs, and fostering
learning communities ensures exam
success (6, 7).

Open-book online examination stands
out for promoting student learning and
significantly impacting educational outcomes
(8). They stimulate creativity, innovation, and
purposeful scientific exploration, encouraging
targeted research and the essential skills of
analyzing and paraphrasing content for active
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Figure 3: Students’ viewpoint on the Positive and Negative Features of open-book online examination

and independent learning (9).

Abu-Snoubar et al. found that students in
an English literature course achieved higher
grades in open-book online examinations
than in closed-book exams (10). Tatari et al.
studied open-book exams in online learning,
showing significantly higher midterm scores
for the experimental group. Carrasco et al.
reported higher average scores for open-
book online examinations in medical school
admissions (11).

Contrary studies suggest students perform
equally well in open-book and closed-book
exams (12, 13). Durning found no significant
difference in scores between open-book and
closed-book exams in a child psychology
program (14). The results from the included
research differ significantly, which may
be attributed to differences in the learning
environment, the type of majors studied, as
well as the nature of the questions that were
asked.

Limitations and Suggestions

The study did have certain limitations such
as the limited sample size, short time frame,
and selection bias from a single location.
Therefore, to address these concerns, future
studies should consider expanding the scope of
the research by investigating the effectiveness
of open-book online assessments over a
longer time frame, with larger and more
diverse sample sizes and locations.
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Conclusion

Open-book online examinations
demonstrate unique capabilities in fostering
learning, stimulating students’ creativity
and innovation, and promoting the analysis
and interpretation of content. Choosing
this examination method for assessing
doctoral students, who are expected to have
advanced critical thinking skills throughout
their academic journey, would be a highly
suitable and commendable option. The
overall result of this research indicates
that the higher the quality of these types of
electronic exams, the greater the satisfaction
of students. Given the appropriate electronic
assessment infrastructure at SBUMS, it is
recommended to extend the use of open-
book online examinations for learning
assessment, including quizzes, classroom
exercises, midterm, and final exams, to other
educational groups and faculties within the
university.
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