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Abstract Background Online courses that utilize problem-based learning (PBL) are widely
recognized as an effective educational method that blends self-directed learning with
collaborative problem-solving.
Aim The aim of this study was to evaluate the satisfaction of students from the
Faculty of Basic Medical Sciences (BMS) at Libyan International Medical University
(LIMU) with an online PBL course during the coronavirus disease 2019 (COVID-19)
pandemic in 2020.
Method This is a cross-sectional study performed during the COVID-19 pandemic in
2020, involving a total of 293 students from four different classes of Faculty of BMS.
Each online PBL session ran for 2 hours and was arranged independently for each year
group. Students had access to a seven-closed-question questionnaire for a few hours
after the end of the session. The questions were of three different categories. The first
category was related to the online organization of the session, tutor control, and
instructions provided in the applied Modular Object-Oriented Dynamic Learning
Environment (Moodle). The second category involves questions related to online
communication problems, the facility of the Google Hangouts application used, and
the time allocated for the session. The third category was the cooperation of the PBL
group. The student was asked to answer agree or disagree for each question. If the
student did not choose one of the answers, his response was recorded as (no response).
The scores of (agree), (disagree), or (no response) for each student were transferred to
a Microsoft Office (2021) Excel file and were displayed as frequency and percentages. A
two-way analysis of variance without replication was performed to analyze the differ-
ences in student responses across various groups using Excel statistics. The proportion
test was utilized to determine whether the proportion of positive responses (agree) in
any group significantly differed from a specified level of 0.75 (75%). The acceptable
proportion of no response was set at 0.2 (20%). The significant level was set at p-value
less than 0.05.
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Introduction

Online learning has long been used in higher education insti-
tutions in general and medical education in particular.1 There
are two approaches to online learning: synchronous and asyn-
chronous. The former describes real-time learning that involves
online face-to-face interaction among students and teachers via
live chat or video calls. Asynchronous online learning, on the
otherhand,hasnoreal-time interaction,but it reliesonstudents
having open access to course material, allowing flexibility in
learning.2,3 Technological resources such as the Learning Man-

agement System (LMS) are used in online learning approaches.
Modular Object-Oriented Dynamic Learning Environment
(Moodle) is the most frequently used LMS platform. Moodle is
an open-source and customizable Virtual Learning Environ-
ment, which provides learning services such as forums, blogs,
chats, wikis, glossaries, texts, books, and quizzes.4 The Libyan
International Medical University (LIMU) was the first Libyan
university to adopt Moodle in its teaching strategy that has
shown considerable positive impact on the learning experience
since it was first used by the university in 2009.

Results For the first category, the highest level of student satisfaction (79.9%) was
associated with Moodle instructions, followed by tutor control (79.5%), and online
organization (72%). However, students in the third year of medicine demonstrated
significantly lower satisfaction with online organizations compared with other groups
(62.3%, p<0.05). For the second category, all groups, except first-year medicine
students, reported significantly low satisfaction with online access (58% p<0.05). All
groups expressed satisfaction with the time allotted for the session (74%) and the
online Google Hangouts application used (71%), except for third-year medicine
students, who exhibited a notable level of dissatisfaction with the use of online Google
Hangouts application (7%, p< 0.05). Lastly, the third category focused on group
cooperation and reflected an overall student satisfaction rate of 80%.
Conclusion BMS students responded positively regarding their first online PBL
session during the COVID-19 pandemic. The study displayed that the availability of
online communication, the clarity of instructions, good session organization, and
control are important factors that will determine the effectiveness of online PBL.
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Problem-based learning (PBL) is a modern teachingmeth-
od that is based on constructive and critical thinking.5 PBL is
believed to be the keystone in science andmedical education
as the method enhances the application of problem-solving
skills and acquired knowledge. This teaching strategy is well-
established globally and is used as a vital educational tool in
different educational institutions including information
technology (IT), engineering, business, and medical schools.
In Libya, teaching methods established in higher education
are still mainly based on traditional lectures and traditional
face-to-face teaching.6 However, the first Libyan university
to adopt PBL is the LIMU, where PBL has been integrated into
the teaching system since 2009.7

The emergence of the coronavirus disease 2019 (COVID-
19) led to the closure of many schools and universities
around the world. Libyan universities were no exception as
the rise of COVID-19 cases led to a full lockdown in late
March 2020. History has proved that online learning is an
effective approach during global and local crises. For exam-
ple, during the influenza pandemic, the California Depart-
ment of Health Services and the California Distance Learning
Health Network used online learning to prepare public
health nurses.8Online learning was also successfully utilized
in the influenza pandemic in Australia.9 Najran University in
Saudi Arabia also benefited from online learning during the
war between the Arab Coalition and Yemeni rebel groups.10

In fact, LIMUwas in a similar situation during the civil war
following the Libyan Revolution in 2011, as this also caused
the shutdown of all educational institutions across different
regions in the country. There were, however, several chal-
lenges facing the shift to online learning at the time. These
ranged from the psychological and financial distress caused
by the war to technical problems due to the community
being generally very unfamiliar with the technologies need-
ed for online learning. Therefore, the faculty has adopted
alternative strategies to online education including transfer-
ring students to neighboring countries such as Egypt. In
contrast, the shift to online education during the COVID-
19 pandemic was easier due to the fact that over the past
decade, the teaching strategies and technologies used by
LIMU have developed significantly. This has significantly
smoothened the shift to online education during the
COVID-19 pandemic. In addition to conventional online
teaching, Basic Medical Sciences (BMS) students were also
encouraged to attend a trial online PBL during the COVID-19
pandemic.

Online PBL sessions have been previously established and
are believed to have a positive effect on the learning experi-
ence of students, staff as well as the environment.11 Because
the teaching strategy at BMS relies heavily on PBL, and due to
the faculty’s belief that the skills developed in PBL are crucial
for the students’ development into competent graduates
with good research skills. Thus, the faculty started an online
PBL trial aswell as online lectures during the COVID-19 crisis.
The rationale for starting such a trial was to aid active
involvement of students in the teaching process, and to
assess the technical feasibility of such an online teaching
plan given the expected technological challenges facing

Libyan students in particular. A seven-closed-question ques-
tionnaire was used to gather feedback from students regard-
ing the online organization of the session, tutor control,
instructions provided in Moodle, online communication
problems, applications used, time of the session, and coop-
eration within the PBL group.

Methods

The study was performed after obtaining ethical approval
from the Scientific Research Deanship of the Libyan Interna-
tional Medical University

Preparation and Training
Students from different classes were first gradually intro-
duced to online PBL sessions. This included year 1 medicine,
year 2 medicine, year 3 medicine, and year 2 dentistry
students who all undergo their basic medical sciences phase
at the Faculty of BMS. First, all studentswere remotely taught
and guided using video tutorials prepared bymembers of the
faculty to familiarize the students with the rules and provide
students with any required technical aid. After that, work-
shops were organized to prepare the tutors responsible for
running the actual online PBL sessions. The majority of these
workshops were done virtually, although some were orga-
nized in person following very strict social distancing rules.
After all tutors were familiarized with the online PBL strate-
gy, academic supervisors then organized virtual meetings
with their students to ensure all students were comfortable
with the new plan.

The Questionnaire and Data Collection
Participation in this study was voluntary and anonymous.
Each online PBL session ran for two hours and was arranged
independently for each class. Students had access to the
questionnaire questions for a few hours after the end of the
PBL session to make sure the feedback truly reflected their
experience. The questionnaire contained seven closed-ended
questions regarding the participant’s first online PBL experi-
ence as shown in►Table 1. The student was asked to answer

Table 1 The questionnaire’s seven closed-ended questions

Questions Agree Disagree

1. Online PBL was organized

2. The tutor was in control of
the session

3. The instructions provided in
Moodle were clear.

4. I had no Internet problems
during the session.

5. The online Google Hangouts
application was easy to use.

6. The time for the session was
enough.

7. The PBL group was cooperative.

Abbreviation: PBL, problem-based learning
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agree or disagree for each question. If the student did not
choose one of the answers, his response is recorded as (no
response). The scores of (agree), (disagree), or (no response)
for each student were transferred to a Microsoft Office
(2021) Excel file and were displayed as frequency and
percentages. Then the questions were divided into three
different categories. The first category included the first
three questions related to the online organization of the
session, tutor control, and instructions provided in Moodle.
The second category involves questions 4, 5, and 6 related to
online communication problems, the facility of the Google
Hangouts application used, and the time of the session. The
third category was the cooperation of the PBL group.

Statistical and Data Analysis
The data was presented in the form of frequencies and
percentages. A two-way analysis of variance (ANOVA) without
replication was performed to analyze the differences in stu-
dent responses across various groups using Excel statistics.
Additionally, the proportion test was utilized to determine
whether the proportion of positive responses (agree) in any
group significantly differed froma specified level of 0.75 (75%).
We set the acceptable proportions of no response to 0.2 (20%).
The significant level was set at p-value less than 0.05.

Results

Out of the 437 students, approximately 67% (293 students)
returned the questionnaire. The majority of students that
participated in this questionnaire were first-year medical
students, as these accounted for 45% (n¼131) of the overall
responses, second-year medical students accounted for 20%
(n¼59) of the overall responses, second-year dental stu-
dents accounted for 14% (n¼42) of the overall responses, and
third-yearmedical students accounted for 21% (n¼61) of the
overall responses.

The distribution of the sample data according to the ques-
tions related to thefirst category stated in the questionnaire is
illustrated in ►Fig. 1, showing that for all classes the highest
percentage of student satisfaction (79.9%) was seen with
Moodle instructions, followed by tutor control (79.5%), and
the online organization (72%). Two-way ANOVA produced no
significant differences between the different classes regarding
their responses to the different questions (p>0.05). However,
third-year medicine showed significantly lower satisfaction
than other groups in the question related to online organiza-
tion (62%, p<0.05). Otherwise, all other obtained responses
were set within the chosen criteria (null hypothesis value at
75%), which reflect a general satisfaction with the online PBL
experience (i.e., responding “agree” to the questionnaire
elements).

When examining the no response in the first category, it
was observed that the no-response rate for all students fell
within the range of 9.9 to 14.7% (►Fig. 2). The highest rates
were observed among second-year dental students (21.4%)
in relation to Moodle instructions, and third-year medicine
students (21.3%) in relation to online organization. Never-
theless, these differences were not statistically significant
when the null hypothesis value was set at 20% (0.2).

In the second category concerning online communication
factors, varying levels of satisfaction were observed among
the different student groups. All groups, except first-year
medicine students, reported significantly lower satisfaction
with online access (p<0.05; ►Fig. 3). On the other hand, all
students expressed satisfaction with the time allocated for
the session, with a highly positive response regarding the use
of the online Google Hangouts application (80%). However,
third-year medicine students stood out with a significant

Fig. 1 Students satisfaction with the online managements.
� Significantly different from the specified level of 0.75 (75%). Fig. 2 Students no-response related to online managements.
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level of dissatisfaction (7%) about the use of online Google
Hangouts application in comparison to students in other
academic years (p< 0.05, ►Fig. 3). On the other hand, the no
response in this category remainedwithin the planned range
of 20%, except for third-year medicine, which exhibited a
significantly high proportion of nonresponses for questions
related to IT communication problems (31%) and the ease of
online Google Hangouts application (75%; ►Fig. 4).

The third category, shown in ►Fig. 5, refers to group
cooperation and demonstrates a general student satisfaction
rate of 80%. The highest satisfaction rate was observed
for second-year medicine students at 92%, followed by
first-year medicine students at 78%, third-year medicine
students at 77%, and lastly second-year dental students at
67%. The no-response score fell within the expected range,
and there was no statistically significant effect on the

Fig. 3 Students satisfaction with the online communication.
� Significantly different from the specified level of 0.75 (75%).

Fig. 4 Students no-response related to online communications.
� Significantly different from the specified level of 0.20 (25%).

Fig. 5 Students satisfaction and no-response related to team work.
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proportions of no response when the null hypothesis value
was set at 20% (0.2).

The two-way ANOVA without replication revealed that
there were no significant differences between the propor-
tions of responses to all the questions in the questionnaire
across the different groups of students.

Discussion

The lockdown resulting from the COVID-19 pandemic has
urged universities around the world to shift to online teach-
ing. The LIMU was the first Libyan educational institution to
adopt an online teaching strategy during the pandemic
period. Because students have their PBL sessions as a crucial
element of their studies at the Faculty of BMS, the online PBL
strategy was gradually introduced and integrated into the
online teaching strategy during the COVID-19 pandemic.

The questionnaire responses indicate several key findings
regarding student satisfaction with different aspects of the
online course, aswell as notable differences between student
groups.

The first category included Online Organization, Tutor
Control, and Moodle instructions. The highest level of stu-
dent satisfaction (79.9%) was associated with Moodle
instructions, indicating that students were generally satis-
fied with the instructions provided through the Moodle
platform. Moodle is widely used in educational settings, to
deliver online courses and facilitate blended learning expe-
riences. Key features of Moodle include the ability to create
customized courses, manage assessments and assignments,
facilitate communication and collaboration among learners,
and track learner progress.4

Tutor control also received high satisfaction (79.5%), sug-
gesting that students felt positively about the guidance and
direction provided by the tutors. Good tutoring in online
courses plays a crucial role in engaging students andproviding
them with the support they need to succeed academically.
Tutoring can help students stay motivated, address their
questions and concerns, and guide them through the learning
process.11

Online organizations had a satisfaction rate of 72%, with
students in the third year of medicine demonstrating signifi-
cantly lower satisfaction comparedwith other groups (62.3%,
p<0.05). This finding suggests that third-year medicine
students were less satisfied with the online organization
aspect of the course. Overall, effective online organization
contributes to a positive learning environment, enhances
student engagement, and supports the success of online
courses by creating a structured and accessible learning
experience for students.

As for the second category which deals with Online
Access, Time Allotted, and Online Google Hangouts applica-
tion used, all groups, except first-year medicine students,
reported significantly low satisfaction with online commu-
nication access (58%, p<0.05). Similar results were reported
in Erickson et al12, where students were unhappy with the
audio and video quality at some parts of the online session
due to poor Internet connection. Globally, one of the main

difficulties facing online education is technological problems
and Internet connectivity.13 All groups expressed satisfac-
tion with the time allotted for the session (74%), suggesting
that the duration of the sessions was generally well-received
by the students and that students had enough time to
understand and elaborate on the given scientific material.

Furthermore, this online PBL trial used Google Hangouts as
a live chat online application as it offers several features
including slide share,which enables students to share illustra-
tive media during PBL sessions, and a chat box for live text
messages. The majority of the participants were generally
satisfied with the use of the Google Hangouts application for
their online PBL trial (71%). This is consistent with the results
from a similar study which showed that 70% agreed that the
session objectives weremet when discussion took place using
Google Hangouts.11 However, third-year medicine students
demonstrated a significant level of dissatisfactionwith the use
of Google Hangouts application (7%, p<0.05). These results
highlight another area of dissatisfaction among third-year
medicine students, in addition to their dissatisfaction with
online management in comparison to other groups. Further-
more, third-year medicine students exhibit the highest signif-
icant no-response rate concerning IT communication
problems (31%) and the usability of online Google Hangouts
application (75%). This finding could have several potential
explanations, including elevated expectations regarding the
online organization, disparities in the course structure, and/or
challenges related toaccessingmaterials, navigating theonline
platform, or other technical issues.

The most important finding was the high satisfaction
among all students about group cooperation (80%). Team-
work in PBL online fosters collaborative learning, allowing
students to work together to solve complex problems, share
knowledge, and learn from each other’s perspectives. More-
over, working in teams in an online PBL setting enhances
students’ communication skills, including written commu-
nication, virtual collaboration, and the ability to express and
defend their ideas.

Whenanalyzing theresultsofanyquestionnaire, it is crucial
to take into account the proportion of nonresponses. This
refers to the percentage of respondents who choose not to
answer a specific question. A high proportion of nonresponses
can introduce bias into the results and hinder the ability to
draw accurate conclusions. Consistently high proportions of
nonresponses for certain questions may suggest that those
questions are confusing, sensitive, or irrelevant to the partic-
ipants. In our case, we observed no significant effect on the
proportion of nonresponses when the null hypothesis value
was set at 20% (0.2). This indicates that the nonresponses did
not have a significant impact on the validity of our data.
However, it is important to remain vigilant about the potential
impactofnonresponsesandconsider strategies forminimizing
their occurrence in any future surveys.

There are various benefits of online PBL. For example, it
offers flexibility in some logistical difficulties, such as travel
time. This ensures that students are engaged in academic
activities regardless of factors such as geographical loca-
tion.12 Additionally, in this online PBL trial, students were
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offered the opportunity to enhance their IT skills. This adds
an important benefit to BMS students particularly as the use
of such IT technology is still compromised in the region. Also,
because this trial was introduced during a time of consider-
able psychological and financial stress resulting from the
lockdown, online PBL sessions promoted an enthusiastic
environment because students and tutors were able to
actively interact and discuss thoughts and knowledge that
decreased the social isolation impact during the lockdown
period.

Additionally, training of the academic staff to monitor
online classes was advised by various health and educational
organizations.14 Therefore, as part of the preparation strate-
gy, the Faculty of BMS performed a series of preparation
workshops before the start of the online program. This was
done to guarantee that tutors can control the sessions and
ensure that the objectives are achieved. Other workshops
aimed to introduce Google Hangouts. Similarly, the students
were provided with multiple video tutorials to provide them
with the support needed, familiarize themwith the technol-
ogies, and encourage active participation during the session.
The efforts in preparing the academic staff and students for
the online sessions were effective as reflected by the high
score obtained for clarity of information.

This online PBL trial at the Faculty of BMS shows that
online PBL could provide an effective strategy as a replace-
ment for traditional PBL during crises. The introductions and
training sessions offered before the trial were helpful in
familiarizing students with the online learning system in
general. This is reflected by the consistently high percentage
of students satisfied with online PBL trial.

Conclusions

The study illustrated that online PBL can be an effective
replacement for traditional PBL, mainly during crises. Tradi-
tional face-to-face PBL remains the ideal situation as it is
crucial in the development of interpersonal and communi-
cation skills. In this study, there was no question comparing
online and traditional PBL and therefore direct inferences
cannot be made.
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