
Online Evidence-Based Medicine Learning During the 
COVID-19 Era: Personal Experience in Two Online Autumn 
Schools
Anis Sani1 ID , Rozhin Khalichi1, Rasa Beheshti1, Saba Dehghanzadeh1, Nadia Kabir-Saber1, Sepideh Kiani-Nasab1, Maryam 
Taraghikhah1, Ali Adabi1, Robab Hassanzadeh2*, Hanieh Salehi-Pourmehr3* ID , Sakineh Hajebrahimi3,4 ID

1Student Research Committee, Tabriz University of Medical Sciences, Tabriz, Iran 
2Research Center for Evidence-Based Medicine, Iranian EBM Centre: A JBI Centre of Excellence, Tabriz University of 
Medical Sciences, Tabriz, Iran 
3Department of Midwifery, Bonab Branch, Islamic Azad University, Bonab, Iran
4Urology Department, Faculty of Medicine, Tabriz University of Medical Sciences, Tabriz, Iran

 © 2024 The Author(s). This is an open access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.

Introduction
The COVID-19 outbreak was declared a global pandemic 
by the World Health Organization on March 11, 2020.1 On 
February 19, 2020, Iran reported its first confirmed cases 
of COVID-19 infection, followed by public limitations in 
March.2 The pandemic situation affected the educational 
system similarly to other sectors. The initial decision 
of the government was to cancel in-person learning in 
educational institutions for a few weeks, but the closure 
was extended. The closure of schools and universities 
posed serious challenges to health professional educators 

and class designers as well.
Distance educational programs have emerged as an 

alternative method of learning to continue medical 
education during the closure of universities related to the 
COVID-19 pandemic.3,4

Over recent decades, medical education systems have 
had limited experiences in the transition from traditional 
forms of teaching to alternative media that employ 
distance, online, or electronic learning.5 Electronic or 
online learning can be described as using electronic 
technology and media to deliver and improve both 
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Abstract
Background: The COVID-19 pandemic has disrupted the traditional educational system of 
schools and universities. Digital education has become the core method of learning during the 
pandemic. The objective of this study was to report our experience of a pilot online evidence-
based medicine (EBM) school and review the opportunities and challenges coming along with 
online learning.
Methods: The Iranian Student Center for EBM organized this online EBM course in two phases. 
The purpose of phase one was to familiarize participants with EBM basics, and phase two 
aimed to overview systematic review studies. The classes were accompanied by supplementary 
educational videos and practical group assignments. Participants were asked to complete a test 
evaluating their general knowledge of EBM and systematic reviews.
Results: Overall, 29 students (10 men and 19 women) in the first phase and 51 students (24 
males and 27 females) in the second phase from different universities and study fields (mostly 
medical fields) participated in this course. In the first and second phases, mean scores of 28.10 
and 64.27, as well as 46.97 and 81.89 from 100, were obtained in the pre-test and post-test, 
respectively. Based on the analysis, test scores improved significantly after the course (P < 0.001). 
Subgroup analysis regarding the gender of students showed no statistical difference between the 
two groups.
Conclusion: Despite the challenges facing remote education during the COVID-19 outbreak, 
this online EBM school was effective for the participants. Technical problems and low student 
engagement levels were the main setbacks of online learning. 
Keywords: COVID-19, E-learning, Online learning, Medical education, EBM course
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teaching and learning and involves communication 
between teachers and students using online content.6 
As educational technology advances, medical education 
is utilizing digital mediums and exploring instructional 
methods more and more every day. Multiple models of 
virtual learning activities with different purposes are 
available, including recorded classes, massive open online 
courses, online live interaction, and conferences. Internet-
based learning can provide students with easier and more 
effective access to a more extensive variety and greater 
quantity of information. E-learning activities offer a range 
of possibilities, such as convenience and flexible learning; 
a decrease in travel time and expenses for trainees, and 
accessibility for a large audience, especially when face-to-
face training resources and opportunities are limited 7. 
These factors make distance learning a pragmatic strategy 
for health-related education during COVID-19 pandemic 
restrictions. There is evidence demonstrating distance 
e-learning as an efficient education modality.8-10 A recent 
systematic review indicates that blended learning (lectures 
alongside online supplements) is effective for examination 
preparation, concept clarification, and a potential strategy 
to decrease problems in medical student performance.11 
However, another systematic review suggests that 
evidence is insufficient regarding the effectiveness of 
online education programs on healthcare professional 
behavior or patient outcomes and asks for further 
high-quality research in this area.12 Nevertheless, it is 
undeniable that adapting to such abrupt and fundamental 
changes in the educational process is challenging for both 
students and teachers.

Evidence-based medicine (EBM) is a systematic 
approach to clinical questions that allows the 
combination of the current best research evidence 
with clinical experience and patient values.13 EBM 
has been introduced as a reliable model in medical 
sciences, and EBM education helps promote using 
the serious, clear, and rational top common evidence 
for decision-making.14 EBM is an essential skill for 
healthcare providers, and EBM education is planned in 
the curriculum of many medical schools as an essential 
requirement.15 Different EBM teaching methods, such 
as problem-based learning, clinically integrated training, 
and e-learning, can enhance knowledge, perceptions, and 
skills in undergraduate medical students. Nonetheless, 
there is insufficient evidence that these strategies 
can influence clinical practice directly.16 The Iranian 
Students’ Center for EBM (ISCEBM) started up in 2011 
to connect students interested in EBM. ISCEBM has 
been following its research and educational goals ever 
since by organizing annual “EBM summer schools”, 
workshops, journal clubs, student research projects, and 
weekly reviews of COVID-19 article bulletin.17 However, 
this center had no previous experience of holding online 
EBM schools. During the COVID-19-related lockdowns, 
ISCEBM organized an online EBM school in two parts in 
collaboration with the Iranian EBM Center of Excellence.

Objectives
This study reports our experience at this pilot online 
EBM school for medical and other healthcare students. 
In addition, the study evaluates the effectiveness of the 
course and participants’ satisfaction and discusses the 
possible limitations and challenges. 

Methods
Program Description
The first phase of the online EBM autumn school was 
held from October 17 to December 13, 2020, on an 
online platform. This course was an introduction to 
EBM basics and consisted of six 2-hour lectures followed 
by assignments. The lectures covered topics such as an 
introduction to EBM, critical thinking, study designs 
and level of evidence, PICO, searching databases, and 
critical appraisal of studies. The second phase took 
place from October 26 to November 4, 2021, on another 
online platform. This phase was designed to provide 
a general overview of systematic review studies and 
comprised 10 one-hour lectures, four complementary 
educational videos, and practical assignments. The 
lectures included an overview of different review studies, 
PICO, advanced database search, study selection and 
data extraction, proposal writing, protocol registration, 
and an introduction to meta-analysis, as well as writing 
a systematic review article and submitting a systematic 
review article. All classes were interactive lectures, and 
participants were encouraged to share their opinions 
and questions. Complementary videos were tutorials on 
using Embase, Cochrane, and Web of Science databases 
and Endnote reference manager software. As for the 
assignments, participants were divided into groups and 
practiced the stages of conducting a systematic review 
of an already-known topic and then comparing their 
answers to the original article.

Participants
Two phases of the autumn school were announced 
through posters on ISEBM’s social media platforms, 
and the posters were shared with university groups and 
research clubs. Participants signed up for the program by 
filling out a Google Form and joining the groups on social 
media. They received a certificate of attendance at the end 
of the course if they were active during the program. 

Pre-test and Post-test
Participants were asked to voluntarily complete a pre-test 
before the first lecture and a post-test after the last one, 
through each autumn school. There was no limitation 
on the duration of the online tests. This study sought 
to develop a simple, comprehensive questionnaire to 
measure learners’ competence in EBM and systematic 
reviews by consulting experts in EBM. Based on the data 
in Table 1, this test consisted of open-ended questions 
and short answers. Short answer questions require the 
participant to formulate a focused clinical question (PICO 
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question), show an understanding of research designs 
and identify the appropriate design for answering clinical 
questions, demonstrate knowledge of online database 
searching, and explain the importance of certain steps in 
conducting a systemic review.

Open-ended test questions reflected the objectives 
of this online course on general knowledge of EBM in 
addition to critical thinking and evidence appraisal. The 
open-ended questions require learners to show higher 
order and creative thinking, unlike true-false or multiple-
choice questions.18

Each question was assigned 20 points, and the total 
score was calculated out of 100. Personal identifiers were 
removed from the tests, and two researchers scored all 
of them independently. Scoring criteria were developed 
based on predicted responses from reliable sources and 
expert opinions about the elements of an ideal answer. 
Grading strategies were discussed and revised to minimize 
ambiguity, and inconsistencies were discussed and solved 
within the group. 

Opinion Poll
After the last class, participants were asked to share their 
opinions about the strengths and weaknesses of the 
course and their satisfaction with it anonymously. The 
participants’ feedback helped us to understand students’ 
attitudes toward an online EBM school. Open-ended 
questions and satisfaction questionnaires (a 5-point 
Likert-type scale) were used to collect students’ opinions.

Statistical Analysis
The obtained data were encoded and analyzed using 
the Statistical Package for the Social Sciences (SPSS), 
version 21 (IBM SPSS Corp.; Armonk, NY, USA). The 
normal distribution of the data was determined by the 
Kolmogorov–Smirnov test. The Mann–Whitney U test 
was used to compare the groups on baseline characteristics 
and to compare the outcome measures, and the Wilcoxon 
rank-sum test was utilized where appropriate.

The data are presented as means, standard deviations 
(SD), or medians (interquartile range: IQR). Statistical 
significance was defined as P < 0.05.

Results
Baseline Characteristics
Twenty-nine students, including 10 males and 19 females, 
participated in the first phase of EBM online autumn 
school, and 51 students, including 24 males and 27 
females, participated in the second phase. Participants’ 
mean (SD) age in the first phase was 21.10 (1.11), with 
a range of 20–25 years, and in the second phase, it was 
21.11 (1.80), with a range of 19–27 years old. Participants 
were students from different university fields, including 
medicine, nursing, pharmacy, dentistry, surgical 
technology, and occupational therapy. The majority 
of them were medical students from Tabriz University 
of Medical Sciences. Participants from Tehran, Iran, 
Mashhad, Hamedan, Babol, Urmia, Yazd, Isfahan, 
Shahid, Shahid Beheshti, and Azad University of Medical 
Sciences were also present. They entered the university 
between 2014 and 2019, mainly in 2018. Table 2 provides 
the baseline characteristics of students.

In the first phase, 29 and 18 participants completed the 
pre-test and post-test with mean scores of 28.10 and 64.27, 
respectively. In the second phase, 33 and 38 students 
completed the pre-test and post-test with mean scores of 
46.97 and 81.89, respectively. In both phases, the post-test 
scores improved significantly according to the results of 
the Wilcoxon nonparametric test (P < 0.001).

Among 29 students in the first phase, one-third were 
male, and students in the second phase were distributed 
almost evenly by gender. Considering the gender of the 
student, the pre-test score in females was lower than 
that in males in both phases, though the difference 
was not statistically significant in phase two (P = 0.031 
and P = 0.957). Overall, 5 male and 13 female students 
completed the first post-test. The minimum score in 
the post-test was 45 for males and 40 for females, and 

Table 1. The Samples of Asked Questions in Two Phases of Online EBM Schools 

Phase one

1 What is EBM? 0-20

2 How do you answer your clinical questions? Which resources do you use? 0-20

3 What is the best type of study to answer a clinical question? 0-20

4 What is RCT in research? 0-20

5 How much do you trust an article from a known journal such as the Lancet or New England? 0-20

Phase two

1 What is the difference between a systematic review and a narrative review? 0-20

2 Write “PICO” for the following clinical question: Can a brief intervention be used as an effective smoking cessation technique with teenagers? 0-20

3 What are ‘MeSH’ terms? 0-20

4 What is the importance of quality assessment or critical appraisal in conducting a systematic review? 0-20

5 Why is it important to register the systematic review protocol on datasets such as PROSPERO? 0-20

Note. EBM: Evidence-based medicine; RCT: Randomized controlled trial; PICO: Patient/population, intervention, comparator/control, and outcome(s); 
PROSPERO: The International Prospective Register for Systematic Reviews; MeSH: Medical subject headings.
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the maximum score was 95 and 82, respectively. Based 
on analysis according to the gender of the students, the 
post-test score improved significantly, and there was 
no statistical difference between the two groups. In the 
second phase, 19 males and 19 females completed the 
post-test, and their mean scores were not significantly 
different based on the Mann-Whitney U test (P = 0.207). 
The data on the association between gender and the study 
results are presented in Table 3.

Opinions
Overall, 14 participants commented on the anonymous 
Google form. They were generally satisfied with the 
classes and the teachers. The follow-up assignments and 
social media groups for discussing later questions were 
mentioned as the strong points. The internet problems 
and the subsequent disorderliness in the first phase and 
shortness and compactness in the second phase were 
pointed out as the weaknesses of the course.

Discussion
The COVID-19 pandemic has affected medical education 
worldwide for more than two years, and different medical 
students and groups have their individual stories of how 
this pandemic has changed their learning systems. This 
article presented the experience of ISEBM with an online 
EBM autumn school during the pandemic and reviewed 
some aspects of digital education.

The COVID-19 pandemic impacted educational 
systems, including university education at an extensive 
level. However, medical education systems have been 
disrupted in a particular way since not all kinds of 
education can be successfully implemented by online 
learning. As for medical and health education, only 
theoretical lessons can be taken part via online learning and 
teaching clinics, and hospitals have postponed practical 
parts of students’ education. Organizing the practical 
part of medical education is specifically challenging in 
times of pandemic.19 Moreover, neglecting the problems 
in health-related education in challenging times may 
jeopardize the future care of patients. The lack of direct 
patient visits and replacement of on-site educational 
settings with online equivalents are matters of concern 
for medical students.20,21 Telehealth is a cost-effective 
solution for managing COVID-19 outbreaks, providing 
vital services such as disease management, research, and 
education. It allows for rapid diagnosis and immediate 
action, facilitating direct-to-patient consultations in hard-

Table 2. Baseline Characteristics

Variables Phase One, No. (%) Phase Two, No. (%) 

Gender

Male 10 (34.5) 24 (47.1)

Female 19 (65.5) 27 (52.9)

Major

Medical student 23 (79.31) 41 (80.4)

Pharmacy 1 (3.45) 2 (3.9)

Dentistry 1 (3.45) 6 (11.8)

Nursing or others 4 (13.79) 2 (3.9)

Medical universities

Tabriz 19 (65.5) 46 (90.2)

Hamedan 1 (3.4)

Iran 1 (3.4)

Islamic 2 (6.9) 1 (2.0)

Mashhad 1 (3.4)

Shahid Madani 1 (3.4)

Babol 1 (3.4)

Tehran 1 (3.4)

Urmia 2 (6.9)

Yazd 1 (2.0)

Isfahan 1 (2.0)

Shahid Beheshti 2 (3.9)

Table 3. Association Between the Results of Pre- and Post-test With Gender 

Descriptive Variables Number Mean (SD) Median (IQR) P Value

Phase one
Pre-test 29 28.10 (25.22) 25.0 (40.0)

 < 0.001a

Post-test 18 64.27 (15.10) 65.0 (26.25)

Phase two
Pre-test 33 46.97 (32.16) 50.0 (55.0)

 < 0.001a

Post-test 38 81.89 (17.69) 87.0 (17.0)

Phase one

Pre-test
Male 10 41.5 (24.38) 42.50 (32.50)

0.031b

Female 9 21.09 (23.24) 10.0 (40.0) 

Post-test
Male 5 67.0 (20.79) 65.00 (40.00)

0.849b

Female 13 63.23 (13.22) 65.00 (25.00)

Phase two

Pre-test
Male 17 48.24 (31.67) 60.00 (45.00)

0.957b

Female 16 45.62 (33.66) 45.00 (65.00)

Post-test
Male 19 82.84 (21.68) 88.00 (12.00)

0.207#

Female 19 80.95 (13.10) 87.00 (18.00)

Note. SD, Standard deviation; IQR, Interquartile range.
a Wilcoxon test; b Mann-Whitney U test.
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to-reach regions. Its benefits include limited admission 
capacity, increased infection risk, remote assistance, 
and improved investigations. However, adoption may 
be difficult due to costs, technology challenges, lack 
of awareness, and technical support issues. Telehealth 
could connect healthcare personnel worldwide, making 
it a reliable strategy for ineffective classical healthcare 
systems.22 Telemedicine can help manage non-critical 
patients remotely. The Ministry of Health and Medical 
Education has issued guidelines for diagnosis and 
treatment. Restrictions on gatherings, ceremonies, 
and sports events are in effect, and prioritizing 
primary healthcare programs can help improve patient 
outcomes.23 Many students have also lost the opportunity 
for educational development through off-curriculum 
courses and activities. A study evaluated the effectiveness 
of electronic learning in improving cardiopulmonary 
resuscitation knowledge among 84 interns in the 
Department of Emergency Medicine. The results revealed 
that the average answer score for 21 questions before 
education was 7.5 ± 2.6, but it increased to 11.0 ± 3.9 after 
education. However, the electronic learning method was 
not associated with a significant increase in knowledge 
compared to the lecture-based group. Therefore, further 
research is needed to determine the effectiveness of 
electronic learning in improving cardiopulmonary 
resuscitation knowledge.24 Another study compared 
the effectiveness of e-learning and discussion-based 
learning models on emergency department interns’ 
sedative knowledge acquisition. A total of 129 interns 
were divided into two groups. Both groups received pre-
tests and electronic software, while group II received 
discussion-based training for three weeks. Post-tests were 
conducted after a month. The results showed significant 
improvements in learning rates for all aspects of sedation 
knowledge, including narcotics, intravenous anesthetics, 
clinical judgments, and neuromuscular blocking agents. 
However, the discussion-based learning group had better 
results.25 These activities outside the regular classes are 
beneficial experiences both for learning and building 
connections, including the EBM summer schools held 
for six continuous years at Tabriz University of Medical 
Sciences. A prior study by ISCEBM reported the results 
of a one-week EBM summer school that used innovative 
learning methods. This school included team-based 
learning, seminar-style presentations, and acting-based 
EBM journal clubs. The comparison between pre-course 
and post-course questionnaires demonstrated that the 
school was effective, and medical students found it useful 
and satisfying.17

Despite the explosion of research concerning 
COVID-19, a few studies have discussed the radical 
transition of medical and health sciences education, 
including EBM learning, from traditional methods to 
electronic education. 

A cross-sectional study investigated differences in 
performance and knowledge of 62 postgraduate students 

who learned EBM either in face-to-face or online classes.26 
In general, participants showed high performances in 
different assessment exams, and the results were not 
significantly different between the two learning groups. 
In addition, students of both groups were similarly 
satisfied with the lecturers, course contents, and the 
teaching materials. However, one-third of students in 
face-to-face classes felt non-equality among students in 
instructors’ teaching practice. The findings of this study 
confirmed that online EBM learning may be as effective 
as a traditional face-to-face class. Moreover, it was found 
that distance class learning is associated with fair practices 
and equality between participants and leads to better 
satisfaction among students.

Another recent study evaluated the impact and 
engagement of online EBM and research methods 
learning over three months. The participants in the online 
course reported improvements in their knowledge, skills, 
confidence, and practice of EBM after the course.27

While using technology is a convenient and innovative 
solution to help students adapt to the pandemic situation, 
there are certain drawbacks.

One inevitable downside to online classes is the 
technical issues such as internet connection problems 
and a lack of basic knowledge about digital learning 
procedures. The abrupt transition of educational systems 
to using new technologies might accompany a negative 
attitude toward it from teachers and students. One 
possible reason is that learning new teaching and learning 
techniques that are compatible with online education is 
challenging, particularly when facing technical issues. 
A study conducted in Pakistan about e-learning in a 
medical college post-COVID-19 outbreak revealed that 
students did not prefer e-learning over face-to-face 
learning because of poor internet access and stability.28 
As for our experience, in the first phase of the online 
course, the students were not highly familiar with online 
classes, but the number of participants doubled after a 
year in the second phase. Additionally, due to complaints 
about technical issues with the online platform during 
phase one, the medium was changed to a different online 
platform that was more user-friendly. Asynchronous 
learning environments such as recorded lectures are 
another way to overcome this problem, though student-
teacher interaction is extremely low in this method. 

Another problem for many students is staying 
focused in an online classroom due to the surrounding 
distractions. This makes it difficult for students to actively 
interact with their teachers, and motivating them with 
regular class assessments is also challenging for teachers. 
A recent study reviewing online medical education during 
the COVID-19 pandemic suggests keeping participants 
interested as a potential solution for increasing student 
engagement in internet-based classes.29 One possible 
suggestion in this article is to deliver the curriculum in 
synchronous and asynchronous modes. The synchronous 
method, such as e-lectures, allows learners to give feedback 
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and have instant interaction with other classmates and 
the teacher through a discussion. The asynchronous 
mode, such as online groups with chat rooms, gives 
students time to think through issues and then take part 
in the group discussion over the Internet. To increase 
participation and engagement, online lectures should 
have certain features, including creative and constructive 
questions during lectures, mini assignments after online 
classes, and certain video game tools, are some examples. 
These complementary education materials can enhance 
participants’ engagement and feedback and help them 
in better understanding, problem-solving, and analysis 
skills. 

During online learning, it has been found that recorded 
video will be more powerful than directly switching to live 
online classes. During this time, continuing mentoring 
and self-directed learning will be more effective.27 
Transcript of the slide, on-screen caption, and limiting 
the texts in the slide will also motivate the students for 
better engagement. 

During the two online EBM schools, we attempted 
to keep the relationship between students and teachers 
interactive, and students could share their opinions and 
ask questions by raising their hands in online classes. 
However, some educational contents require in-person 
interactions between teachers and students in order to 
be fully conveyed. For example, in our experience in the 
first phase of the course, the ‘searching database’ virtual 
class was not as efficient as previous physical classes 
since participants could not practice searching alongside 
the teacher and discuss their problems. To overcome 
this problem, the researchers of this study prepared 
supplementary videos of database tutorials so that the 
students could control the video playback setting and 
practice at the same time. Moreover, for better learning, 
each group designed a search strategy for a certain topic 
and compared it with the original systematic review 
article. Increasing learner engagement in remote classes 
is an effortful challenge. In this online course, it was tried 
to give assignments and encourage the participants to 
be actively involved in class discussions as a method to 
increase interactions, which received positive feedback 
from the participants. Considering that e-learning is 
more independent, appropriate instructions concerning 
assignments must be provided to keep participants 
motivated. 

Another downside of online classes is that they limit 
the education method options, and choosing a proper 
method to teach EBM to students is highly important. 
A recent study compared EBM education outcomes 
through peers and TBL workshops in Iran University 
of Medical Sciences. The findings are consistent with 
those of prior studies, indicating that teaching EBM by 
expert teachers can be effective and peers can participate 
in classes as facilitators.30,31 This online EBM school 
was mostly taught by expert teachers in this field, and 
peers organized the classes and groups and provided 

supplementary tutorial videos.
Nevertheless, there are certain advantages to virtual 

classes. From a personalized approach, remote education 
is more flexible in time, space, opportunities, and 
resources; therefore, it has a broader reach than traditional 
settings.32,33 Students can access classes from everywhere, 
as in this online course, the participants enrolled in the 
program from twelve different universities. 

Based on the results of pre-test and post-test analyses, 
this online course was significantly effective in improving 
students’ knowledge about EBM (P < 0.001) and 
systematic review studies (P < 0.001). Some studies also 
compared the effectiveness of online learning with the 
traditional format, suggesting that students learn well or 
better from e-learning compared to in-class settings.34,35 
A recent study explored the effect of the course delivery 
method (online vs. in-class lecture formats) on the long-
term outcomes in graduate degrees of 4,978 students.36 
The results demonstrated that the proportion of graduates 
with any doctoral degree was not different between the 
two modalities, indicating that online education had no 
adverse effect on the student’s academic success. 

Based on the findings of the analysis, female students 
participated in the course more than males. However, 
there was no statistical difference between the two 
genders in terms of improvements in the test. Since 
the COVID-19 outbreak and before, there have been 
studies about gender differences in digital education. 
A large-scale study conducted based on data from 39 
countries in 2006 revealed that men use the internet and 
computers for educational purposes more than women in 
all of the investigated countries.37 The results of another 
study regarding digital education after the pandemic 
showed higher intrinsic values in education and learning 
engagement among female students than males. However, 
there were no significant gender differences in competence 
beliefs about e-learning.38 The inconsistencies between 
studies about gender differences in digital education 
may be due to differences in the context of studies (e.g., 
cultural differences of the countries in which the studies 
were conducted39 and constant changes in the medical 
educational system).

The main limitations of this study were the small study 
population and the lack of a control group to compare the 
results. Future research may consider large-scale designs 
that compare different modalities of digital education.

The findings of this study confirmed that despite the 
challenges facing digital education during the COVID-19 
outbreak, this online EBM school was effective for the 
participants. Two key concerns regarding online courses 
were technical problems and the student engagement 
level, which can be controlled by modifying the online 
platform and giving group assignments to students, 
respectively. The other possible ways to overcome the low 
student engagement that has been encountered in this 
study include: 
1. Interactive content: Incorporating more interactive 
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elements, such as polls, quizzes, and breakout 
discussions during sessions, can help maintain 
participant interest and encourage active 
participation. Furthermore, supplementary videos 
and practical group assignments fostered engagement 
and collaborative learning among participants.

2. Regular feedback: Providing timely and constructive 
feedback on assignments and assessments can 
motivate students to engage more deeply with the 
material and feel more connected to the learning 
process. The use of pre- and post-tests provides 
measurable outcomes that demonstrate significant 
knowledge gain.

3. Peer learning opportunities: Facilitating peer-to-
peer interactions, such as study groups or discussion 
forums, can foster a sense of community and 
encourage students to take an active role in their 
learning.

4. Flexible learning options: Offering recorded sessions 
or supplementary materials for review at participants’ 
convenience may help accommodate different 
learning styles and schedules, thereby increasing 
overall engagement. The online format allows 
participants from various locations to join without 
travel constraints.

5. Incentives for participation: Implementing a reward 
system for active participation, such as certificates or 
recognition, could also incentivize students to engage 
more fully with the course content.

By incorporating these strategies into future iterations 
of the course, student engagement enhances and creates a 
more dynamic learning environment. 

Conclusion
The EBM online autumn school revealed significant 
improvements in student learning outcomes, with 
post-test scores increasing significantly in both phases. 
The course’s effectiveness in enhancing students’ 
understanding of EBM principles was evident. The 
diverse demographic of participants, including medicine, 
nursing, pharmacy, and occupational therapy, reflects 
the interdisciplinary nature of EBM education. Although 
male participants initially scored higher, post-test results 
demonstrated no significant gender differences in 
performance. Feedback indicated satisfaction with the 
course structure and teaching quality, emphasizing the 
value of follow-up assignments and social media groups. 
However, challenges such as internet connectivity issues 
and course content compactness were noted, highlighting 
areas for improvements in future programs. Hence, it is 
recommended that online EBM education beyond the 
pandemic be continued for sustainability and that hybrid 
models combining online and in-person learning be used 
to enhance engagement for future iterations of the course.
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