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course for medical students
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Abstract:

BACKGROUND: The COVID-19 pandemic has prompted a need to change traditional teaching
methods. This study was conducted to evaluate the educational quality of a blended anatomy course
and measure student satisfaction and knowledge after completing the course.

MATERIALS AND METHODS: Tyler's model was used to develop a new blended curriculum. The
study guide for this curriculum was also developed using Association for Medical Education in Europe
guide no. 16. A quasi-experimental study compared educational quality, students’ satisfaction, and
students’ satisfaction using Students’ Evaluations of Educational Quality (SEEQ), Borim Nejad’s
satisfaction survey, and multiple choice questions, respectively. Independent t-tests and Chi-square
were used to compare the groups.

RESULTS: A total of 122 students participated in this study, 62 and 60 in the intervention and control
groups, respectively. The satisfaction score was significantly higher in the intervention group than
in the control group (40.6 versus 38.6, P value = 0.03). The score of SEEQ was not significantly
different (91.9 versus 91.08, P value = 0.52), but the subscales of learning (17.23 versus 16.32,
P=0.01), group interaction (16.87 versus 18.1, P=0.01), and breadth (17.73 versus 16.65, P=0.02)
were significant. The knowledge score was also significantly higher in the intervention group than in
the control group (18.13 versus 16.68, P value < 0.001).

CONCLUSION: Using blended learning approaches for anatomy courses can increase students’
satisfaction, improve the learning and breadth of educational quality subscales, but worsen group
interaction. Although this study shows improvement in medical students’ knowledge, further studies
are needed because of the limitations of this study.
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affected by the COVID-19 pandemic. Being
in populated indoor sites is one of the major

Introduction

ince the last days of 2019, the world has

faced a new challenge: the COVID-19
pandemic. COVID-19 is a virus that was first
reported in China, causing pneumonia.!"
This virus quickly spread in a short time all
over the world and caused a new pandemic.”
Iran is also one of the countries that was
soon affected by the virus. This pandemic
changes people’s lifestyles, like social
distancing, wearing masks, and lockdowns.
Undergraduate medical education is also
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causes of COVID-19 infection.®! As a result,
a big challenge emerges for universities
and teachers to create a change in teaching
methods.

Blended learning is a style of education
in which students learn via electronic and
online media and traditional face-to-face
teaching.¥! This method allows students
to take advantage of technologies not
previously provided by textbooks." Blended
learning is more flexible than traditional
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education and more responsive than e-learning
alone.l’! Moreover, similar to e-learning, blended
learning is subject to no time and space restrictions.!!
In fact, blended learning utilizes the advantages of both
traditional and online methods but circumvents their
restrictions.

A meta-analysis from the US Department of Education
showed that blended learning is the best educational
approach because it can utilize the advantages of both
traditional and online approaches but circumvent their
restrictions.”? A blended course has benefits like: increases
the efficiency of the students,® is acceptable among
students and teachers,” increases students motivation, %!
and has a customizable learning environment.!"

Anatomy is one of the basic sciences courses for medical
students and a prerequisite to clinical courses such as
surgery, orthopedics, neurosurgery, and radiology.
Considering the extensive complexities of human
anatomy and the widespread use of paraclinical
examinations such as plain radiographs, computed
tomography (CT), and magnetic resonance imaging (MRI)
in clinical settings, traditional education approaches
usually face many limitations in teaching this course.
Therefore, the application of technological methods
and blended learning programs can help transform the
process of teaching human anatomy and radiography,
CT, and MRI stereotypes.?l

All these advantages of blended courses and anatomy
courses’ characteristics make a blended-learning
course a favorable choice in the COVID-19 pandemic,
but implementing a blended course also needs some
requirements.['314

A blended learning program’s requirements include
high-speed and stable internet access for all students,
hardware facilities for content creation, an appropriate
learning management system (LMS) for content
presentation, and proper hardware facilities for content
display.

Technological developments, increased internet users,
easier access to high-speed internet, and opening of more
virtual education centers in Iran have removed the most
critical barriers to applying blended learning in Iranian
universities.

Since the COVID-19 pandemic affected the whole
world in a short time, in most universities, the change
in educational programs was done without regard to
curriculum planning principles. However, because
the virtualization process of this course began before
COVID-19, this study has the novelty of using a scientific
approach to create a blended course. Moreover, using a

blended learning method for current medical curriculums
has not been extensively investigated in Iran, particularly
in the context of the COVID-19 pandemic, which has
highlighted the need for innovative teaching methods.
As a result, this study aims first to design a blended
course based on the anatomy and radiology references,
then implement the course, and finally evaluate students’
satisfaction, educational quality, and knowledge after
participating in the course.

Materials and Methods

Design and implementation

The Anatomy Department at the Medical University of
Isfahan (MUI) began implementing blended learning
methods for its courses 12 months prior to the COVID-19
pandemic, recognizing the many advantages of this
approach. At that time, among the five anatomy courses
for medical students, gastrointestinal (GI) system
anatomy was chosen for this transformation. This course
includes eight sessions. For curriculum development,
Tyler model was used. A needs assessment was done
at the first step. Oral interviews with some anatomy
faculty members, general practitioners, and medical
interns were done, and their comments were gathered.
After that, the objectives and goals of each session were
written. For the contents, the references introduced
by the ministry of health and medical education were
reviewed, and anatomy faculty members chose the
contents. The online content are presented to students
in the form of electronic texts and multimedia content.

Electronic contents are also presented by using an online
study guide. Using an open-source Content Management
System, Drupal, anatomy.mui.ac.ir was launched as
an online study guide. The online study guide for the
anatomy course was developed based on Association
for Medical Education in Europe guide No. 16. All
audio and video files were recorded in the studio of the
virtual education center of Isfahan University of Medical
Sciences, compiled based on Shareable Content Object
Reference Model (SCORM) standards, and uploaded to
the online study guide. To present the radiology, CT, and
MRI stereotypes, appropriate samples were extracted
from the Picture Archiving and Communication System
of Al-Zahra and Kashani hospitals, prepared using
HTML, CSS, and JS, and provided to students through
a leaflet library.

Evaluation

The evaluation was done by a quasi-experimental
interventional study that aimed to compare the
effectiveness of traditional and blended learning
approaches to teaching anatomy. The participants were
all medical students at MUI taking the anatomy course in
the first and second semesters of the academic year 2019-
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2020; students in the first semester who were educated
by the traditional face-to-face method were regarded
as the control group, and those in the second semester
who were educated by the blended method formed
the intervention group. The students who dropped the
course or did not participate in the final exam were
excluded from the study. For the evaluation phase,
Students” Evaluation of Educational Quality (SEEQ),
Students’ satisfaction, and students” knowledge were
measured and compared between groups.

Student evaluation of educational quality (SEEQ)
The Marsh’ SEEQ was employed to measure student
evaluation of the teaching quality. This questionnaire
consists of 21 items in 6 subscales: learning, enthusiasm,
group interaction, individual rapport, breadth, and
examinations/assignments. The items are scored
based on a five-point Likert scale, from very good (5)
to very bad (1). The reliability of this questionnaire
was confirmed by a sample of Iranian students. In this
study, Cronbach’s alpha for subscales ranged between
0.82 and 0.88 and was equal to 0.91 for the whole
questionnaire.'>1 Scores of 0-21, 22-42, 43-63, 64-84,
and over 84 on this questionnaire indicate very poor,
poor, medium, good, and very good quality of teaching,
respectively.

Student satisfaction with the course

Borim Nejad’s questionnaire was used to measure
students’ satisfaction with the training course. This
questionnaire consisted of 16 items scored based on a
three-point Likert scale (totally, somewhat, and at all). It
measures satisfaction with the teaching method through
questions such as “I gained practical knowledge and
skills during this training course.” Scores of 0-16, 17-32,
and over 32 on this questionnaire indicate low, moderate,
and high levels of satisfaction, respectively.

Student knowledge

The students took an multiple choice question (MCQs)
exam with 50 questions to evaluate the educational
content provided to both groups. The questions were
extracted from the question bank of the department,
and a panel of experts qualitatively evaluated their face
validity and content validity.

Ethics approval

This study was approved by the Ethics Committee of
Isfahan University of Medical Sciences (IR MULMED.
REC.1397.251). The Helsinki statement was followed
throughout the study, and all data were managed
anonymously.

Statistical analysis
Data were analyzed using Statistical Package of Social
Science software (SPSS version 26.0, IL, Chicago, USA).

Mean + standard deviation (SD) and Frequency were
used to report categorical and continuous variables,
respectively. To compare the continuous and categorical
variables between two groups of case/intervention,
independent t-test and a Chi-squared test were used,
respectively.

Results

Design and implementation

The anatomy course’s electronic content, based on
SCORM standards, was recorded in eight separate
sessions in the Virtual Education Center of MUI and
uploaded on the online study guide website. The online
study guide was also developed on Drupal (it is now
available at http:/ /anatomy.mui.ac.ir/) [Figure 1]. Two
sessions of face-to-face traditional learning were also
held. One at the beginning of the semester and one in
the middle of the semester.

Evaluation

A total of 122 students participated in this study: 60 in
the control group and 62 in the intervention group. The
demographic information of the participants is presented
in Table 1.

The satisfaction score was 40.6 + 6.17 for the intervention
group and 38.59 = 4.45 for the control group. The
difference between the satisfaction scores of these
groups was statistically significant (P = 0.03). The
teaching quality was measured in 6 subscales of learning,
enthusiasm, group interaction, individual rapport,
breadth, and examinations/assignments. Overall, the
two groups did not show a significant difference in
the SEEQ score (P = 0.52). However, the intervention
group had significantly higher scores in the subscales
of learning and breadth, while the control group scored
higher in the group interaction subscale. The detailed
results are shown in Table 1.

The final examination was performed for both groups
at the end of the semester using an MCQ test. Due to
the limitations caused by the COVID-19 pandemic, the
final examination for the intervention group was held
online (those in the control group had taken a face-to-face
exam). The final score of the intervention group was
significantly higher (18.13 + 2.05 versus 16.68 + 2.30,
P value < 0.001).

Discussion

Due to students” everyday use of technology, this
study in the design and implementation parts
sought to provide suitable infrastructure to represent
anatomy courses virtually along with face-to-face
education. Producing online content for a GI anatomy
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Figure 1: Screenshots of anatomy online study guide

Table 1: Comparison of Demographics, Students Satisfaction Scores, Educational Quality Scores and its
Subscales, and Knowledge Scores between the Intervention and Control Groups

Variables Intervention group Control group P Lower CI Upper CI
Demographics
Age 20.84+1.86 20.33+0.87 0.06
Gender (male) 28 of 62 (45%) 26 of 60 (43%) 0.84
GPA 16.10+1.86 16.33+1.78 0.49
Borim Nejad’s Satisfaction Survey
Satisfaction score 40.6+6.17 38.59+4.45 0.034 0.16 4.00
Student Evaluation of Educational Quality (SEEQ)
Total Score 91.9+6.1 91.08+7.81 0.52 -1.69 3.32
Learning 17.23+1.64 16.32+2.22 0.01 0.21 1.61
Enthusiasm 9.44+0.72 9.48+0.68 0.7 -0.3 0.2
Group interaction 16.87+3.16 18.1+1.94 0.01 -2.17 -0.29
Individual rapport 13.63+1.7 13.68+1.55 0.85 -0.64 0.53
Breadth 17.73+1.91 16.65+3.12 0.02 0.15 2.00
Examinations/assignments 17.02+2.23 16.85+2.48 0.7 -0.69 1.01
Knowledge Score
MCQ Score 18.13+2.05 16.68+2.30 <0.001 0.68 2.23

course with a platform to represent it resulted from
two parts of design and implementation, which are
now available via anatomy.mui.ac.ir and can be
used for blended and virtual learning. During the
COVID-19 pandemic, distance learning used was
widely, so it seems that in the post-COVIID-19 era,
as students return to physical classrooms, the trend
of using blended learning will continue."”! There are
many studies on the efficiency of using technology in

teaching. For example, Morris et al.,'8! by reviewing
the study process of students in a three-year interval,
concluded that, considering the easier accessibility to
resources with the help of tablets and smartphones, the
amount of students’ use of references and textbooks in
their neuroanatomy course increased. In another article
published by Leung et al.,['! it is represented that the
most used references for anatomy students are anatomy
teaching websites.
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In the evaluation part, this study indicated that using
virtual learning with in-person learning can increase
students’ satisfaction in comparison to the traditional
methods of teaching. Increased satisfaction with blended
learning courses has been reported not only in the
field of medical sciences but also in other fields. For
instance, Wang et al.,* Stefanovic and Klochkova,? and
Sucaromana'® have shown that blended learning leads
to increased satisfaction among English as a Foreign
Language (EFL) students.

Numerous studies have also been conducted in the
field of medical sciences regarding student satisfaction
with blended learning, which have ultimately led to the
publication of meta-analysis.

In the meta-analysis published by Li et al.,” by studying
eight studies on nursing students, it was also determined
that using combined learning increases students’ level
of satisfaction with an educational course. Furthermore,
another meta-analysis involving 25 studies and 2706
participants has shown that blended learning leads to
increased satisfaction among nursing students.”! Although
the articles mentioned have all reported increased student
satisfaction with blended learning, it should be noted
that blended courses can also lead to dissatisfaction. For
example, both studies by Roff and Fu have concluded
that the technology used and the accessibility to online
resources can be a reason for students’ dissatisfaction.>*!
In our study, all materials were presented on an online
study guide, allowing students to use any platform for
learning. Furthermore, considering the increasing daily
use of mobile devices, all pages were designed to be
mobile-friendly to ensure readability and accessibility. Not
only the features of a course but also the characteristics
of the participants can affect students’ satisfaction with a
blended learning course. Individual factors such as age,
digital literacy, and socioeconomic status can affect the
students’ satisfaction.”**!

In our study, the age of students had no significant
differences, and both groups are classified as millennials.
This can justify high satisfaction in our intervention
group, but it should be considered that, unlike the Y and
Z generations, we face people who have less dependency
on the digital world in the X generation. Thus, when
using virtual learning, the age of the audience should
be considered.®!

Although digital literacy increases with the passing of
generations too, it should be noted that it is also different
among people of one generation, which can affect
people’s satisfaction with this type of learning method.

Another factor that affects students’ satisfaction with
combined learning is socioeconomic status. For instance,

during the coronavirus epidemic, Abbasi et al.®! in a
study indicated that students are more satisfied with
virtual learning in developed countries than in less
developed countries. In fact, proper equipment and
infrastructure are essential factors that affect students’
satisfaction with this learning method.®"!

The teaching quality score from the students’ perspective
in the two groups of control and intervention had no
significant differences, but it was observed that blended
learning positively affects some aspects of teaching, such
as breadth and learning. On the other hand, using virtual
learning reduces the possibility of group interaction
with other students. Accordingly, it limits some learning
methods that are based on group work and interaction
with each other. Many similar studies indicate that using
combined learning increases the comprehensiveness of
courses and consequently increases teaching quality.
For instance, an article published by Gould et al.®l on
an online educational tool in anatomy determined that,
concerning comprehensiveness, this educational tool
is very useful for the course and exam preparation. In
another article published by Mansouri et al.,*? which is
a qualitative study to examine the features of anatomy
software, comprehensiveness is also one of the most
important features. The ability to use multimedia
content, 3D models, the availability of standard content,
and all-time accessibility can be considered the most
important reasons for improving breadth and learning
with this teaching method.

Our study did not indicate a significant difference in
the enthusiasm score between the groups. Adding an
online part to the traditional teaching methods can come
with challenges for instructors. These challenges include
instructors’ interest, preparations, and teaching styles.***!

Asaresult, it is important to consider that the successful
transformation to a blended learning program relies
on the characteristics of the instructor.’™ An article
published during the coronavirus epidemic also
mentioned this issue that technology acceptance by
professors is one of the key elements of e-learning.*!
Although because of the pandemic and lockdowns these
barriers to teachers” enthusiasm are inevitable, it is
essential to keep in mind that universities may face
such situations in the future. As a result, attention to
the characteristics of teachers, such as digital literacy
and familiarity with virtual teaching tools, is essential
in selecting their faculty members.

In our study, the course instructor had a history of using
digital educational aids for about 15 years, and therefore,
our results did not show any significant differences in
the instructor’s motivation when they used the blended
learning method.
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In the group interaction aspect, our results showed
that the score of the control group was significantly
higher than the intervention group. One of the learning
virtualization problems is increasing student isolation
and reducing the ability to use group-based learning
methods. The results of our study also indicate that the
ability to work in a team decreased in learning. One
way to improve group interaction is to increase the
number of in-person classes in the combined learning
method, which was not possible in this study due to the
coronavirus epidemic. In such situations, using social
media platforms and virtual forums might be effective
in teamwork improvement.”)

Students’ final exam score in the intervention group
was significantly higher than the control group, but
it should be considered that the intervention group’s
exam was held online due to the coronavirus pandemic.
Studies indicate that cheating possibility in online exams
is higher, and students’ stress levels also differ for this
kind of exam.* This difference may cause a significant
error in comparing the two groups, but many studies
are consistent with the above results. In a meta-analysis,
Li et al.® indicated that using combined education
improves students’ level of knowledge. A systematic
analysis of 49 articles concluded that using offline virtual
learning compared to traditional learning will have
similar and probably better results. In fact, in none of
the articles reviewed in this analysis, virtual learning
lagged behind in-person education.*”!

Limitations

This study used a quasi-experimental method. It’s better
that feature studies use randomization to reduce biases.
Moreover, the type of exam in both groups should be
the same, which is unavailable to us because of the
lockdowns.

Conclusion

This study could create an infrastructure on the internet
for teaching anatomy and use it for blended learning
of GI anatomy. The level of students’ satisfaction
increased with this learning method. Teaching quality
also improved in some aspects of breadth and learning,
but we should consider that items such as age, digital
literacy, and the socioeconomic status of individuals
can influence the satisfaction and quality of teaching. In
the group interaction subscale, the quality of teaching
decreased. Using in-person classes and social media
can help improve group interaction in this learning
method. Students’ final exam scores were also higher
in the intervention group, but more studies are needed
to prove this difference due to the difference between
the two exams. Concerning the existence of proper
infrastructure, it is suggested to use this learning method

for other anatomy courses and do randomized studies
with the same test between the two groups.
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