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Abstract 

Background

The COVID-19 pandemic has had a profound impact on health 
professions education, particularly in developing and middle-income 
countries. Despite the implementation of alternative educational 
strategies to facilitate remote learning while maintaining physical 
distancing, challenges persist in ensuring the effectiveness.

Methods

This qualitative cross-sectional study explored the learning 
experiences of medical students at a Ghanaian institution during the 
COVID-19 pandemic. Participants were drawn from four departments 
within the medical school, using a cluster-based sampling approach. A 
voluntary response sampling method was employed to recruit 
students, who completed self-administered online surveys containing 
interview questions about their educational experiences during the 
pandemic.

Results

The study identified several barriers to effective online learning, 
including inadequate supervision, limited access to library resources, 
overburdened syllabi, and interference from household 
responsibilities. A significant majority of participants (n=133, 67%) 
reported that online learning was insufficient, ineffective, and 
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financially burdensome, undermining the development of essential 
competencies and skills needed for clinical practice.

Conclusions

Notwithstanding these challenges, nearly all participants expressed 
the belief that a combination of face-to-face and online learning could 
enhance medical education. The pandemic has accelerated the 
adoption of online learning in health professions, highlighting the 
need to address the ongoing challenges faced by students to ensure 
the effectiveness of this mode of instruction.
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Introduction
Coronavirus disease (COVID-19) is an infectious disease caused by a novel coronavirus that has never been detected in
humans. On December 23, 2019, it was discovered in Wuhan, China for the first time. According to UNICEF, its
geographical distribution changed rapidly since its discovery. The World Health Organization (WHO) reported that the
pandemic touched 216 nations worldwide, with currently over 772 million illnesses and over 6 million fatalities globally
(World Health Organization, 2023). Due to the contagious nature of the outbreak, several nations sought to follow the
principle of social distancing by closing schools, including health education institutions, to mitigate the outbreak’s
growing implications. OnMarch 12, 2020, Ghana registered its first two cases of returnees fromNorway and Turkey, and
within a few weeks the number of infections in the country steadily increased. Within two months of the epidemic, the
Ghana Health Service (GHS) recorded 2,719 cases and 18 fatalities in 12 of the country’s 16 regions, despite three weeks
of lockdown, intense screening, and extended school closures for viral containment. According to the UNICEF Ghana
study, this affected over 1.2 million students, accounting for more than 60% of the world’s student population.

During the peak of the COVID-19 pandemic, educational institutions were affected in so many ways even though
according to another UNICEF Ghana report alternative educational measures were adopted through online learning,
using various platforms such as Zoom,WhatsApp, andGoogle Classroom in place of the traditional method of instruction
(face-to-face delivery) to continue educating students in their homes while observing physical distancing. The approach
came with its challenges, especially in developing countries (low-and middle-income countries) as its ability to raise or
maintain the expected quality of health professionals was a concern. For example, in the Philippines, the Commission on
Higher Education (CHED) suspended the online form of instruction following resistance from students, including
teachers who clamored against the online mode of learning due to different factors including schools’ lack of preparation
for the implementation of these due to inadequate access to the internet and online educational resources (Toquero, 2020).
According to findings of another study in Pakistan, online learning could not generate the expected outcomes in poor
nations like Pakistan, where the vast majority of students are unable to use the internet due to technical and monetary
constraints (Adnan & Anwar, 2020). The results from Adnan and Anwar (2020) also emphasized that the loss of direct
engagement with instructors and typical classroom socialization among other challenges hindered effective learning in
higher education institutions.

For a variety of reasons, many schools in the world, including Ghana, also suspended all academic activities including
clinical clerkships. One of the reasons was to flatten the COVID-19 curve, and another reason was to lessen the risk of
exposure to student health professionals, although some students were willing to put themselves at risk to provide combat
support (Ferrel &Ryan, 2020). Research indicates, clinical skills training is a crucial moment in the student developmental
stage where clinical examination and reasoning skills, including therapeutic communication skills with patients, and
multidisciplinary teams are developed to enhance effective diagnosing and client adherence to treatment (Adebisi et al.,
2020; Cecilio-Fernandes et al., 2020).All of these activities greatly diminishedwith an online learning environment, which
gave no room for real-life clinical practice (Adebisi et al., 2020; Cecilio-Fernandes et al., 2020). Despite the growing trend
of perceived challenges of online learning on the skills development of student health professionals, health educators
across the world continued to stress the need to protect students, arguing that the risks of exposure for students may be
greater than the educational benefits of remaining in clinical settings or schools to learn about the new clinical entities,
even though their services may be needed in times of healthcare worker shortage (Anderson et al., 2020). Asmany student
health professionals were missing out on the valuable experiences of presentations, clinical rotations, and collaborative
experiences of standardswhich helped previous generations to become doctors, it posed the question of how these students
would evolve and integrate themselves into the medical community given the situation of a prolonged COVID-19
pandemic, or another future incidence of infectious disease (Ferrel & Ryan, 2020). Furthermore, according to a similar
research conducted in Ghana, COVID-19 has proven disruptive to traditional medical education in Ghana, though the
study concludes that the unique learning processes may offer potential to enhance access to medical education through a
phased learning approach (Asumanu & Tsevi, 2021).

Due to the above concerns about online learning, there were growing anxieties about the ability of online mode of studies
to produce the expected outcome of qualified health professionals, especially in developing and middle-income
countries. Despite the difficulties the pandemic posed to higher level education and health professional studies, it may
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be possible to identify opportunities to reevaluate the efficacy of current undergraduate medical education programmes
and to embrace novel approaches to delivering instruction while maintaining standards of quality (Sani et al., 2020).
Though several studies regarding COVID-19 have been conducted so far in the medical field and other fields related to
health sciences, very few studies have been undertaken to ascertain the impact of COVID-19 in the field of health
professions education in Ghana (Sintema, 2020). There is thus the need to explore the learning experiences of student
health professionals, especially during the adoption of online learning during the COVID-19 lockdown. Despite the
decline in cases and the continuous vaccination programme being carried out in the country, this study leveraged the
impact of online learning on the professional development of student health professionals to draw recommendations for
the overall improvement of the online learning system, to meet the standards of health professions education in times of
future crisis.

Research questions
i. How has COVID-19 impacted students’ learning during the COVID-19 lockdown?

ii. How do students perceive the role of online learning in building their competence for future practice?

Methods
Study setting
The study was conducted in the University for Development Studies School of Medicine (UDS-SoM), Tamale, Ghana
from July-September 2020. It is affiliated to the Tamale Teaching Hospital where students receive clinical training.
The UDS-SoM runs four programmes including an MBChB, Doctor of pharmacy, nurse of anaesthesia, and a master’s
degree in public health. The school uses the problem-based learning (PBL) methodology of teaching for teaching and
learning. This approach departs from the traditional teaching format that relies on instructor-formulated lectures with the
student being the passive recipient rather than the active researcher of facts. Details of the curriculum is published
elsewhere. Like other schools in Ghana and elsewhere, academic activity was brought to a close during the COVID-19
lockdown. There was a break in academic activities for a period as the university was contemplating how to continue with
teaching and learning. Subsequently, online teaching tools were rolled out to complete the rest of the academic year.

Study design, participants, recruitment, and data collection methods
Following a qualitative study approach, participants of the study included all levels of MBChB students and first and
second-year pharmacy students, given that the pharmacy program was new and had only two levels of students so far.
A voluntary response sampling approach was used to invite participants to participate in the study by sending an
electronic link to students’WhatsApp group platforms (Murairwa, 2015; Stratton, 2023). The electronic link contained an
introduction to the study, consent procedures, and a questionnaire. Those who consented to the study proceeded to
respond to the questionnaire. Participants were assured that their participation was voluntary and were at liberty to
withdraw from responding to the questionnaire at any point in time. The de-identification of data assured the anonymity
and confidentiality of participants. Data was collected using close-ended and open-ended questionnaires developed using
Google Forms. The open-ended questions were aligned with the research questions and were adapted from previous
studies. Thus, participants gave their perceptions on the impact of COVID-19 on their learning and the role of online
learning in their professional development as future healthcare providers. Sex (male, female) which was self-reported by
participants, participants’ level of training (Level 100 to Level 600), and program of study were assessed using close-
ended questions. Pilot testing of the questions was done among a sample of 10 participants to ensure easy comprehen-
sibility. There were no changes made to the study after the pilot study. This study complies with the SRQR guidelines for
reporting qualitative research.

The data collection and screening were performed by three of the research team members, Bright Yammaha Amoore
(BYA), Victor Mogre (VM), and Anthony Amalba (AA). Two team members (BYA and VM) coded the data and
generated preliminary themes. The larger research team with expertise in health professions education (VM, AA, and
BYA), behavioral sciences (Sophia Ewuenye Adwoa Kpebu (SEAK) and VM), and qualitative research (SEAK, VM,
and AA) further deliberated on the suggested codes and themes before approving them as a research team. Differences
identified were addressed and adjudicated where necessary.

Data analysis
Data was exported to Microsoft Excel. All texts were read and re-read by the research team. Coding was independently
done by BYA and VM. The codes were then used to generate themes. Codes and themes generated were shared with the
other members of the research team for expert advice. The findings were presented according to the themes that were
generated.
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Ethical considerations
Ethical approval was obtained from University for Development Studies Institutional Review Board (UDS/IRB/102/20)
and participants who gave consent to be part of the study were assured of confidentiality and anonymity.

Results
A total of 202 students responded to the online questionnaire (Amalba et al., 2023). Table 1 below shows the general
demographics of the participants. The mean age of participants was 23.20 years, and the majority were male. Majority of
participants were on the MBChB programme and were in the first year (Level 100). There was no consideration of sex
segregation in the design of the study and data analysis because this did not apply to this study, as both males and females
had equal access to the online learning system in Ghana.

Perceptions of online learning
To compensate for the missing instructional periods caused by the lockdown, both students and lecturers utilized
innovative teaching and learning tools to complete the 2019/2020 academic calendar. Participants noted that all of their
learning had been shifted online, posing significant hurdles to their learning. The perspectives of participants on the role
of online learning in their career training were solicited and out of 202 participants who consented to participate in the
study, 198 participants gave feedback on this question.

Only 23 (12%) of the participants who responded to the question believed online learning would be adequate to help give
them with the essential competences as health professionals. Given the practical nature of their training, 42 participants
(21%) were hesitant about online learning’s ability to fully prepare them for their future profession. However, they
believed an improved electronic learning systemwould contribute significantly, if not entirely, to the improvement of the
medical education system. On the other hand, a significant number of the participants, n=133 (67%) described online
training as completely inadequate, ineffective, and costly, in fully preparing them for practice. Participants felt that the
advent of online learning tools led in fewer opportunities to gain practical and clinical skills that required face-to-face
discussions with faculty. They acknowledged that online learning was inadequate and cannot build all of the necessary
competence and skills for effective clinical practice as expressed in the quotes below.

“It has really made it a bit tough because practical sessions are no longer held and i don’t get to practice the skills I
learn theoretically”. (Participant 62)

Table 1. General characteristics of the students.

Variable Frequency (%)

Sex

Male 140(69.3%)

Female 62(30.7%)

Age

17-20 73(36.0%)

21-24 67(33.2%)

25-29 41(20.3%)

30 years and older 21(10.4%)

Programme

MBChB 140(69.3%)

Doctor of Pharmacy 62(30.7%)

Level of training

Level 100 80(39.6)

Level 200 43(21.3)

Level 300 30(14.9)

Level 400 11(5.4)

Level 500 4(2.0)

Level 600 34(16.8)
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“I also disagree because, online learning can never replace ward activities where students learn the skill of
rapport building for effective communication geared towards diagnosis. Thus, the need for a blend of face-to-face
lectures to make such a mark”. (Participant 150)

“It has been very bad due to the practical nature of my course. It has slowed down the learning process especially
the skills and practical aspects due to zero contacts”. (Participant 161)

Impact of the pandemic on students’ learning in general
Because students were learning from their homes, the majority of study participants felt that their learning was made
difficult and ineffective during the lockdown. Participants believed that sufficient supervision was required for effective
learning. They opined that effective learning was almost impossible to do in the absence of a supervised environment.
This condition caused some of them to feel lazy, unmotivated, and uninterested in studying, as indicated below.

“I feel lazy to learn or even join for the classes because there’s no supervision”. (Participant 51)

“It made me reluctant to study since I’m home”. (Participant 48)

Participants indicated that due to movement limitations during the lockdown, their learning was hampered because they
did not have physical access to facilities such as the University library. They said that the University library housed
relevant books and other learning tools that were not easily accessible online.

“Learning was a little bit challenging especially in accessing the materials. Since it has denied me access to some
learning materials due to restricted movement”. (Participant 57)

The participants also opined that the abrupt transition from their typical style of learning to studying from their homes left
them confused, uncertain, and reluctant; this delayed learning in the early stages. They did, however, note that they were
able to adapt to the changes as time passed.

“Everything has moved at a slower pace”. (Participant 119)

“It initially slowed my learning process but with time I adapted”. (Participant 114)

Participants added that learning was made difficult for them during the lockdown due to distractions and interferences in
their home settings, making them unconducive to good learning. Participants stated that their homes were not serene and
were unfit for good learning. Some also opined to be distracted by housework as well.

“It has not been so great, the pressure at home does not permit effective learning.” (Participant 27)

“Well, learning hasn’t been easy. With all the chores at home, it has been one long bumpy ride. The home
environment is not conducive for learning at this level, considering we (students’) aren’t used to it.”
(Participant 49)

Furthermore, participants discussed how the lockdown reduced the amount of time needed to complete the 2019/2020
academic year. According to them, the shorter duration meant fewer contact hours, which resulted in an excess of syllabi
to learn in a short period of time. Furthermore, they considered that some crucial syllabi were not covered and all of these
inhibited effective learning for them.

“It has affected my studies negatively because we could not complete our curriculum for the 2019/20 academic
year. It compressed the normal academic year schedule because of the break we had. It took a certain form of
seriousness out. Also, I was forced to learn so much in a short period which didn’t help”. (Participant 41)

“It has reduced the effectiveness of my learning. It has limited the number of effective contact hours and effective
lectures”. (Participant 9)

Challenges of online learning during the pandemic
Participants indicated that the online learning mode that was rolled out by the University did not work so well for them
because they were not encouraged to undertake self-study time and revision of their lecture slides, given that they could
always search Google for online answers to tests, especially during the end of course assessments. Thus, some
participants described that the process changed their way of learning.
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“It has affected me negatively in that, it has slowed the level of learning and revision once answers can always be
googled”. (Participant 82)

“It has changed the whole style of learning for me, I learn better when I go to the ward and observe what I have
read being practiced but this was not the case and so it made it more difficult for me to appreciate and understand
the topics I read.” (Participant 158)

Participants further discussed the absence of physical interactions with lecturers hindered their understanding of concepts
since the technological issues provided limited opportunities to ask or answer questions during the teaching and learning
sessions online.

“It has given me another aspect of learning but the lecturer-student interaction is bad. This is as a result of the
methods adopted in order for students to complete the academic year, and some lecturers send in only slides for us
to study, it has slowed down learning because there are no lectures to attend for better understanding”.
(Participant 44)

Opportunities for social and group interactions were also eliminated. Some participants felt that the PBL methodology
was not well incorporated in the online teaching and learning, in that, the group discussion that encourages teamwork and
collaborative learning was eliminated.

“Badly, not able to meet for group discussion physically. More self-study, as well as group discussions…with
minimal practical sessions with supervision”. (Participant 169)

Participants identified that online learning came with several cost issues since they had to spend more money to buy data
to have internet connectivity to join online lecture sessions. Apart from the cost issues participants also opined that there
were instances of poor internet connectivity. According to some participants, learning became almost impossible with the
adaptation of new technologies which was characterized by poor internet connectivity since some of them lived in remote
areas of the country.

“The current electronic learning system is costly and ineffective. This is proved by the challenges we experienced
through the online learning process; poor network, expensive cost of data and the environment some of us find
ourselves. Sometimes due to bad network, we were unable to hear what is being taught”. (Participant 30)

“COVID-19 has really slowed my learning pace and also cost me financially. It has been difficult with the online
studies due to high cost of data. Oh! Hmm it’s not been good at all. E-learning is expensive”. (Participant 67)

Some positive experiences regarding online learning
Apart from the negative impacts of COVID-19 on learning, some participants felt that there were some positive
experiences they gained from the adaptation of the new technology in learning, leading to the acquisition of new
learning experiences.

“It pushed me to explore different avenues to learn, the abrupt end to attending school/classes brought some
apathy in studies but it gradually got better with the introduction of the online studies.” (Participant 100)

“For me, I think the impact is a positive one because it makes us do things in new ways, we thought was not
possible in the past.” (Participant 77)

Drawing on the positive experiences, some participants also believed that improved online learning could help to resolve
some challenges and make important contributions to medical education. They believed that the pandemic had impacted
their learning positively by enabling them to self-direct their learning, appreciate better the problem-based methodology
and focusingmore on their books without any interferences as opposed to the usual attendance to lectures, and the hustles
of postponement of lectures resulting in a lot of time wasting.

“At first, I didn’t think online learning could be useful for medical education, but now I am convinced if the
network and internet access is stable it can positively contribute but not as compared to physical sessions.”
(Participant 110)

“Online learning will ensure that when lecturers or students are indisposed or situations prevent them from
coming to class, they can still hold their lectures online; I have realized that some lecturers are sometimes unable
to honor their lectures, most of the time, such lessons are either rescheduled or totally cancelled. Since we
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[doctors] are dealingwith human lives, I believe every information from lecturers are needed, so if they can’t make
it to class physically, they may be able to do it electronically. The online learning will help alleviate classroom
acquisition problems in my school, and significantly cut down on the long hours spent in simple classroom
lectures. Also, I learn best when I witness things, so through the video lectures submitted by my lecturers, I have
been able to appreciate lessons more and I can revise what they say any time.” (Participant 18)

Several participants felt that they were able to learn without pressure and more conveniently on their own by exploring
new technologies in learning. Thus, it helped them to have better control of their personal study time.

“I embraced virtual ways of learning, and learning was made comfortable and convenient.” (Participant 22)

“Honestly, it’s better than in school since most of the stressors in school weren’t at home. It helped us learn
without pressure” (Participant 193)

The results of the study showed that participants experienced a number of challenges with learning during the lockdown
and this resulted in their general uncertainty about online learning in adequately preparing them for their professional
practice.

Discussion
In this studywe explored the impact of the COVID-19 pandemic/lockdown and its associated online learning experiences
on the professional development of student health professionals.

A significant number of the participants (n=133, 67%) strongly described the online learning during the COVID-19
pandemic/lockdown as completely inadequate, ineffective and an expensive mode of learning. Participants considered
this mode of learning as a sudden, expensive, and challenging change, similar to previous findings reported from the
Philippines, where both students and teachers strongly opposed the use of online learning during COVID-19 due to it
being an abrupt and expensive initiative that they were not prepared for (Toquero, 2020). Participants in this study
incurred extra cost to acquire the needed technological devices and internet services to be able to engage in online
learning, which confirms the expensive out-of-pocket expenditure on internet data bundles that medical and pharmacy
students in Nigeria also experienced while using online learning during the pandemic (Adebisi et al., 2020). This partly
contributed to the resistance met by online learning during the COVID-19 pandemic.

Also, due to the practical nature of the training of health professionals, most participants were very skeptical about the
ability of online learning to adequately prepare them for future health care practice. For instance, they cited the loss of
clinical skills training, laboratory training and the usual clinical rotations in hospitals due to social distancing as major
setbacks to their skills development during the COVID-19 pandemic, as also shown in a study byCecilio-Fernandes et al.
(2020). Our study further established the findings of previous studies that indicated that online learning poses major
challenges to the training of future health professionals (Adebisi et al., 2020; Ferrel & Ryan, 2020).

Time constraints and the overload of coursework were major effects of COVID-19 lockdown on the learning and
professional development of participants as reported in this study. Due to the closure of schools as part of the measure to
reduce the spread of the COVID-19 virus, students stayed home for months without any academic work. This delayed the
completion of the academic year and placed pressure on students and faculty to domore work in a limited time to catch up
on the time lost as reported in similar studies elsewhere in Ghana (Asumanu & Tsevi 2021; Agyei-Nkansah et al., 2020).
This was similar to the experiences of medical and pharmacy students in Nigeria whose studies were also halted, and
major professional examinations suspended, due to their government’s measures to curb the spread of the virus (Adebisi
et al., 2020). This could result in low performance in the professional examination post-pandemic and the general
competency of these future health professionals and must be given the needed attention.

One challenge also revealed in this study is the lack of supervision and guided learning. The social restrictions during the
pandemic took away the face-to-face interactions which included lectures, tutorials, skills training, laboratory training
and hospital visitation sessions that students engaged in under the regular PBL module. The shift to online learning took
away the in-person guided learning and supervision students usually received from their lecturers in the regular PBL
module. It alsomade it difficult for students to ask questions and get guidance on certain critical topics they found difficult
to understand. This made some students feel lazy and less committed to their studies during the lockdown, as also found
in similar studies where medical students had difficulties in concentrating and learning effectively (Aftab et al., 2021;
Cecilio-Fernandes et al., 2020). This poses a threat to the competencies and readiness of students in their future
profession.
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Quite similarly, the closure of schools due to COVID-19 and the use of online learning during this period, resulted in less
interaction between students and their lecturers as well as their peers. Participants indicated that they missed the regular
skills training, laboratory training, hospital visitation and tutorial sessions that allowed them to get practical training and
direct interaction with lecturers as well as their peers. As found in other studies, our study revealed that the use of the
online lectures and demonstrative videos could not address the needed practical skills students gained from observing and
engaging directly with their lecturers (Cecilio-Fernandes et al., 2020; Ferrel & Ryan, 2020). The collaborative learning at
tutorial sessions was alsomissing and that took away the peer supported learning and social bonding of meeting in groups
for tutorials. Thus, the social relations and mental well-being of students which is relevant for future practice was
negatively affected (Adebisi et al., 2020).

The COVID-19 restrictions which led to the closure of schools also limited students’ accessibility to the physical library
and other learning resources on campus. Health professionals require certain competencies and skills to be able to work
diligently in their profession, therefore their training in school needs to equip them with the best of these competencies
and skills. Access to library and other relevant resources complements the lectures and practical training to equip students
with the needed knowledge and competencies for their professional practice. This confirms the findings in Nigeria which
identified that it was difficult for students to find e-resources for some practical pharmacy andmedical courses during the
pandemic (Adebisi et al., 2020). The pandemic therefore challenged the comprehensive professional development of
health professional students especially in countries with limited access to advance technology and e-resources.

Another worrying situation students faced during the COVID-19 pandemic was the unfavourable learning environment
at home. As schools were closed, students had to stay home for some months and resort to online lectures and self-study
to cope with their academic work. According to our study, the home did not provide the best environment for effective
learning for most students. There were several distractions like chores and other family engagements that did not give
them the best study time. Most students also lived in communities that did not have good internet connectivity. Such
students were unable to participate effectively in the online lectures the university resorted to. This resonates with the
findings of a similar study in Brazil (Cecilio-Fernandes et al., 2020). In addition to these challenges, frequent power
outages were said to have affected the learning experiences of medical and pharmacy students in Nigeria during the
pandemic (Adebisi et al., 2020). The social restrictions of COVID-19 therefore hindered the conducive learning
environment needed for effective learning which further translates into effective professional development for practice.

Amidst reports of the negative impact of COVID-19 on learning among students of health profession at the UDS, a few
positive experiences were also identified. Generally, in this study, one positive impact of the online learning system
adopted by the institution during the pandemic was the reduction in the person-to-person interactions, which minimized
the spread of the virus among the university community as seen in other studies too (Anderson et al., 2020). This resonates
with the findings of other studies that identified the large shift to online instruction as a means of limiting face to face
interaction between teachers and the students, to prevent the spread of the virus and preserve lives for the needed future
human resources (Toquero, 2020).

Also, about 12% of the study participants (n=23, 12%) believed that online learning during the COVID-19 pandemic was
good. It helped both faculty and students to adapt innovative teaching and learning methods. Just as it was identified by
Toquero (2020), this study also revealed that the online learning system adapted during the COVID-19 pandemic caused
students to learn andmake use of new learningmodes to keep upwith their learning. Thus, in a positive way, the situation
challenged students and faculty to get out of their comfort zone of classroom interaction, to adapt other new technological
methods of teaching and learning. Some participants stated that online learning will be adequate to provide themwith the
required competencies as health professionals if improved electronic learning systems are put in place by the university.

Similarly, the adaption of e-learning during the pandemic also made learning a more student-centred and self-motivated
process for students. Our study found that amid the pandemic, students had more time on their hands to engage in self-
directed learning. There were no physical classroom interactions which meant that students did not have to face the
challenges of travelling to campus as well as missing and rescheduling lectures due to unavailability of lecture rooms
or lecturers. This gave students enough time to domore self-studies. Students hadmore time to study on their own, at their
own pace and in the comfort of their homes. This improved personal studies for some students as they were in better
control of their studies and were able to explore new learning opportunities to learn new things as also shown in the
findings of a similar study in the Philippines (Toquero, 2020).

Conclusion
Practical clinical training is an essential part of health professional training. In the wake of technological development
and innovative learning, it will be a good thing for higher educational institutions (including health professional
training institutions) to identify and utilize innovative ways of teaching practical and clinical skills. This will help
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maintain the standards and quality of health professional training, even in the wake of other pandemics in future.
Educational institutions need to improve technological and internet facilities in their institutions to improve online
teaching and learning in this technological era, as blended learning has become more useful even post COVID-19. It is
also important for faculty and students to have an effective system of communication in order to give and receive feedback
and the needed support with online learning.

Data availability
Underlying data
Zenodo: Learning Experiences during COVID-19 lockdown, https://doi.org/10.5281/zenodo.7643568 (Amalba et al.,
2023)

This project contains the following underlying data:

• Learning Experiences during COVID-19 Lockdown.xlsx

Data are available under the terms of the Creative Commons Attribution 4.0 International license (CC-BY 4.0).

Acknowledgements
Authors wish to thank all students who spent their time filling the online items.

References

Adebisi YA, Agboola P, Okereke M: COVID-19 Pandemic: Medical and
Pharmacy Education in Nigeria. Int. J. Med. Stud. 2020; 8(2): 162–164.
Publisher Full Text

Aftab M, Abadi AM, Nahar S, et al. : COVID-19 Pandemic Affects the
Medical Students’ Learning Process and Assaults Their Psychological
Wellbeing. Int. J. Environ. Res. Public Health. 2021; 18(11): 5792.
PubMed Abstract|Publisher Full Text|Free Full Text

Agyei-Nkansah A, Adjei P, Torpey K: COVID-19 and medical education:
An opportunity to build back better. Ghana Med. J. 2020; 54(4 Suppl):
113–116.
PubMed Abstract|Publisher Full Text|Free Full Text

Amalba A, Amoore BY, Kpebu SEA, et al. : Exploring Ghanaian medical
Students’ Learning Experiences during the COVID-19 lockdown. [Dataset].
2023.
Publisher Full Text

Anderson ML, Turbow S, Willgerodt MA, et al. : Education in a Crisis:
The Opportunity of Our Lives. J. Hosp. Med. 2020; 15(5): 287–289.
PubMed Abstract|Publisher Full Text

Adnan M, Anwar K: Online learning amid the COVID-19 pandemic:
Students’ perspectives. Journal of Pedagogical Sociology and Psychology.
2020; 2(1): 45–51.
Publisher Full Text

Asumanu E, Tsevi L: COVID-19 and Medical Education in Ghana:
Assessing the Impact (p. 2021.03.11.21253306). medRxiv. 2021.
Publisher Full Text

Cecilio-fernandes D, Cândida M, Parisi R, et al. : The COVID-19 pandemic
and the challenge of using technology for medical education in low
and middle income countries. 2020; 1–7.

Ferrel MN, Ryan JJ: The Impact of COVID-19 on Medical Education.
Cureus. 2020; 12(3): e7492.
Publisher Full Text

Murairwa S: Voluntary Sampling Design. 2015; 4: 185–200.

Sani I, Hamza Y, Chedid Y, et al. : Understanding the consequence of
COVID-19 on undergraduate medical education: Medical students’
perspective. Ann. Med. Surg (Lond). 2020; 58(58): 117–119.
PubMed Abstract|Publisher Full Text|Free Full Text

Sintema EJ: Effect of COVID-19 on the Performance of Grade
12 Students: Implications for STEM Education. Eurasia J. Math. Sci.
Technol. Educ. 2020; 16(7): 1–6.
Publisher Full Text

Stratton SJ: Population Sampling: Probability and Non-Probability
Techniques. Prehosp. Disaster. Med. 2023; 38(2): 147–148.
Publisher Full Text

Toquero CM:Challenges andOpportunities forHigher Education amid
the COVID-19 Pandemic: The Philippine Context. Pedagogical Res. 2020;
5(4).
Reference Source

World Health Organization: COVID-19 Epidemiological Update.
(WHO Monthly Operational Update Edition 161; pp. 1–25). WHO; 2023.
Reference Source

Page 10 of 19

F1000Research 2025, 12:489 Last updated: 26 AUG 2025

https://doi.org/10.5281/zenodo.7643568
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.5195/ijms.2020.559
http://www.ncbi.nlm.nih.gov/pubmed/34071234
https://doi.org/10.3390/ijerph18115792
https://doi.org/10.3390/ijerph18115792
https://doi.org/10.3390/ijerph18115792
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8197969
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8197969
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8197969
http://www.ncbi.nlm.nih.gov/pubmed/33976451
https://doi.org/10.4314/gmj.v54i4s.18
https://doi.org/10.4314/gmj.v54i4s.18
https://doi.org/10.4314/gmj.v54i4s.18
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8087353
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8087353
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8087353
https://doi.org/10.5281/zenodo.7643568
http://www.ncbi.nlm.nih.gov/pubmed/32379031
https://doi.org/10.12788/jhm.3431
https://doi.org/10.12788/jhm.3431
https://doi.org/10.12788/jhm.3431
https://doi.org/10.33902/JPSP
https://doi.org/10.1101/2021.03.11.21253306
https://doi.org/10.7759/cureus.7492
http://www.ncbi.nlm.nih.gov/pubmed/32983429
https://doi.org/10.1016/j.amsu.2020.08.045
https://doi.org/10.1016/j.amsu.2020.08.045
https://doi.org/10.1016/j.amsu.2020.08.045
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7493078
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7493078
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7493078
https://doi.org/10.29333/ejmste/7893
https://doi.org/10.1017/S1049023X23000304
https://eric.ed.gov/?id=EJ1263557
https://www.who.int/publications/m/item/covid-19-epidemiological-update---24-november-2023


Open Peer Review
Current Peer Review Status:    

Version 2

Reviewer Report 26 August 2025

https://doi.org/10.5256/f1000research.178230.r405891

© 2025 Siagian F. This is an open access peer review report distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly cited.

Forman Erwin Siagian   
Department of Medicine, Universitas Kristen Indonesia, East Jakarta, Special Capital Region of 
Jakarta, Indonesia 

In contrast to most fields negatively impacted by COVID, higher education, especially medical 
education, has actually experienced a blessing in disguise with a shift towards technology-based 
pedagogy and increased government and institution contributions in the context of strengthening 
technology and its supporting infrastructure that supports and incorporates e-learning and 
distance learning [refer to 1. Although the results of this study reveal many barriers faced in 
implementing remote learning, the unexpressed aspect is the willingness and ability to change old 
learning patterns to more modern ones which must always open for flexibility [refer to 2] and 
innovation [refer to 3]. This shows open-mindedness, humility, and limitless honesty in the face of 
limited conditions. Those noble values in the field of education that should become a universal 
language for shaping a culture for continuous quality improvement in medical learning [refer to 
4], exceeding something that is just merely an analysis of limitations/deficiencies/weaknesses in 
infrastructure or research methodology or scientific writing. 
 
Once again, the prestigious journal F1000Research shows respect for the universally accepted 
values of humanity by accepting this article, even though it was written with many limitations and 
shortcomings, and how the journal’s values are influential for creating inclusive learning 
environments and are continously being integrated into medical bulk of science to guide ethical 
best practice and shape better health outcomes for diverse populations worldwide. 
 
References 
1. Adefuye, A. O., Adeola, H. A., & Busari, J. (2021). The COVID-19 pandemic: the benefits and 
challenges it presents for medical education in Africa. The Pan African medical journal, 40, 42. 
https://doi.org/10.11604/pamj.2021.40.42.28489.  
2. Barrett, A., Woodward-Kron, R., & Cheshire, L. (2022). Flexibility in primary medical programs: A 
scoping review. Focus on Health Professional Education, 23(4), 16-34. 
https://doi.org/10.11157/fohpe.v23i4.579.  
3. Andrews, J. S., & Lomis, K. D. (2021). Expanding innovation from undergraduate to graduate 

 
Page 11 of 19

F1000Research 2025, 12:489 Last updated: 26 AUG 2025

https://doi.org/10.5256/f1000research.178230.r405891
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0003-3483-4823


medical education: A path of continuous professional development. Medical Teacher, 43(sup2), 
S49–S55. https://doi.org/10.1080/0142159X.2021.1935835.  
4. Bendermacher, G. W. G., De Grave, W. S., Wolfhagen, I. H. A. P., Dolmans, D. H. J. M., & Oude 
Egbrink, M. G. A. (2020). Shaping a Culture for Continuous Quality Improvement in Undergraduate 
Medical Education. Academic medicine : journal of the Association of American Medical Colleges, 
95(12), 1913–1920. https://doi.org/10.1097/ACM.0000000000003406.  
 
Is the work clearly and accurately presented and does it cite the current literature?
Yes

Is the study design appropriate and is the work technically sound?
Yes

Are sufficient details of methods and analysis provided to allow replication by others?
Yes

If applicable, is the statistical analysis and its interpretation appropriate?
I cannot comment. A qualified statistician is required.

Are all the source data underlying the results available to ensure full reproducibility?
Yes

Are the conclusions drawn adequately supported by the results?
Yes

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Parasitology. Medical Education

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard.

Reviewer Report 18 August 2025

https://doi.org/10.5256/f1000research.178230.r405890

© 2025 Rafiq S. This is an open access peer review report distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly cited.

Shahid Rafiq   
Emerson UniversityMultan, Multan, Pakistan 

The main weaknesses of the article lie in the study design, methodological transparency, and 
alignment between conclusions and findings. Although the study is described as qualitative, it 
includes substantial quantitative reporting, which creates inconsistency. This should be clarified by 

 
Page 12 of 19

F1000Research 2025, 12:489 Last updated: 26 AUG 2025

https://doi.org/10.5256/f1000research.178230.r405890
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0009-0009-1703-4104


presenting the design as exploratory mixed-methods or qualitative descriptive with descriptive 
statistics, and the rationale for this choice should be explained. The voluntary online sampling 
approach, limited to students with internet access, introduces self-selection bias that likely 
underrepresents students in rural areas or with poor connectivity. This limitation should be openly 
acknowledged and discussed in terms of its impact on transferability. 
Another significant weakness is the limited methodological detail provided about the qualitative 
analysis. While coding and theme development are described broadly, the absence of a codebook, 
examples of codes, or measures of inter-coder reliability reduces transparency and hinders 
reproducibility. To strengthen this, the authors should provide a supplement with the full 
questionnaire, outline their coding framework, and show how disagreements were resolved. 
Presenting themes in a clear table with subthemes and representative quotes would also make 
the analysis more rigorous and easier to follow. 
The literature review is relatively thin and lacks a strong theoretical anchor. 
 
Although some global and Ghanaian studies are cited, the coverage is not comprehensive, and 
there is little integration of established frameworks such as the Community of Inquiry or Self-
Determination Theory. Expanding the literature base and using a conceptual framework would 
deepen the analysis and situate the findings within broader discussions of online and blended 
learning. Additionally, while percentages and frequencies are appropriately used descriptively, the 
reporting could be strengthened by including denominators, clarifying treatment of missing data, 
and ensuring that quantitative results are positioned as supportive context rather than definitive 
evidence. 
 
Finally, the conclusions extend beyond what the data directly supports. While students clearly 
perceived online learning as inadequate and preferred blended learning, the claim that blended 
approaches will “maintain standards and quality” of medical education is overstated, as no 
competence outcomes were measured. The authors should temper these statements by framing 
them as student perceptions and recommendations rather than confirmed effects.
 
Is the work clearly and accurately presented and does it cite the current literature?
Partly

Is the study design appropriate and is the work technically sound?
Partly

Are sufficient details of methods and analysis provided to allow replication by others?
Partly

If applicable, is the statistical analysis and its interpretation appropriate?
Partly

Are all the source data underlying the results available to ensure full reproducibility?
Yes

Are the conclusions drawn adequately supported by the results?
Partly

 
Page 13 of 19

F1000Research 2025, 12:489 Last updated: 26 AUG 2025



Competing Interests: No competing interests were disclosed.

Reviewer Expertise: My areas of research are Educational Technology, Higher Education Quality 
Assurance, and Health Professions Education.

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard, however I have 
significant reservations, as outlined above.

Reviewer Report 07 April 2025

https://doi.org/10.5256/f1000research.178230.r371385

© 2025 Tsevi L. This is an open access peer review report distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly cited.

Linda Tsevi  
College of Education, University of Ghana, Accra, Greater Accra Region, Ghana 

The authors have worked on the comments provided by the reviewer.
 
Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Quality assurance in private higher education, online learning.

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard.

Version 1

Reviewer Report 18 August 2023

https://doi.org/10.5256/f1000research.142352.r187318

© 2023 Tsevi L. This is an open access peer review report distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly cited.

Linda Tsevi  
College of Education, University of Ghana, Accra, Greater Accra Region, Ghana 

Comments to authors: 
The article examines salient information relating to experiences of students during COVID-19 

 
Page 14 of 19

F1000Research 2025, 12:489 Last updated: 26 AUG 2025

https://doi.org/10.5256/f1000research.178230.r371385
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.5256/f1000research.142352.r187318
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


lockdown in a higher education institution in Ghana. There are some insights and also some 
problems which are discussed as follows:

The clarity of the English language in the paper needs to be improved to enhance 
readability. There are a number of word repetitions in constructed sentences. It is strongly 
suggested that the authors use a professional language editor to improve the English and 
ensure the smooth readability of the article.

1. 

Introduction:
The ‘Introduction’ needs substantial work done on it. For instance, the introduction is 
written as if the pandemic is still in force. Since the WHO has indicated that COVID-19 is no 
longer a pandemic, and Ghana, as a country has lifted its COVID-19 restrictions, the 
introduction should reflect that update. The introduction will be easily readable in the past 
tense with updated information as most of the happenings indicated, are not being 
reckoned with in 2023. 
 

1. 

Data in the ‘introduction’ should be restructured. For example, available statistics indicate 
that there were more than 500,000 COVID-19 related deaths globally. In the United States of 
America alone, the deaths were more than 500,000. 
 

2. 

Page 3. Line 24 - Authors should please change ‘According to literature’ to ‘Research 
indicates’. 
 

3. 

Page 3, paragraph 4 – Authors indicate ‘growing anxieties about ability of online studies…’ 
But the reader is not made aware of some of these ‘growing anxieties.’ 
 

4. 

Authors further indicate that ‘…very few studies have been conducted…’. This assertion is 
inaccurate as there are a number of related research done, even in the Ghanaian setting. A 
related paper is titled ‘COVID-19 and Medical Education in Ghana: Assessing the Impact’ by 
Asumanu E and Tsevi, L. There are additional related studies undertaken. The citations in 
the ‘introduction’ are scanty. 
 

5. 

Methods:
Parts of the methods are too verbose and require substantial rework. 
 

1. 

Page 4, Second paragraph, the authors indicate that it is a qualitative study, however the 
article has substantial quantitative information when one reads further. Authors should 
indicate if it is a mixed methods study. 
 

2. 

Authors should explain all acronyms used in the paper and rewrite this section. 
 

3. 

The Methods section does not have any reference/citation. This an academic paper and not 
an opinion piece so there is the need for citations to buttress statements made.

4. 

 
Results:

The themes under the results section read like topics. The themes should give the reader a 
clear sense of content.  The information in the results section needs to be adequately 
synthesized and succinct. 
 

1. 

The way the quotations are interspersed in the paper make their reading very confusing. 2. 
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The reader cannot tell whether the quotation is from one participant or more participants. 
Authors need to do a lot of rewriting here. 
 
Page 5. No reference is made about Table 1 in the paper. 
 

3. 

This section was not concluded properly. The information ends abruptly.4. 
 
Discussion:

There is a vast disconnect in the high writing quality in this section when it is compared to 
the previous sections where the writing quality is poor. It reads as if this section was written 
by a different person.

1. 

 
References:

The references are too scanty in-text. Authors require additional citations on studies done in 
related areas.

1. 

 
General Comments:

There is no proper review of literature in this paper so one wonders how the research 
questions were arrived at. 
 

1. 

Abstract needs to be rewritten to reflect the revised contents of the paper. 
 

2. 

This paper requires substantial work before it can be considered for indexing.3. 
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expertise to state that I do not consider it to be of an acceptable scientific standard, for 
reasons outlined above.

Author Response 10 Feb 2025
Sophia Ewuenye Adwoa Kpebu 

1. The clarity of the English language in the paper needs to be improved to enhance 
readability. There are a number of word repetitions in constructed sentences. It is strongly 
suggested that the authors use a professional language editor to improve the English and 
ensure the smooth readability of the article. 
 
Response: The entire paper has been revised and edited by the authors to improve the 
language and clarity of the study outcomes. 
 
Introduction: 
1. The ‘Introduction’ needs substantial work done on it. For instance, the introduction is 
written as if the pandemic is still in force. Since the WHO has indicated that COVID-19 is no 
longer a pandemic, and Ghana, as a country has lifted its COVID-19 restrictions, the 
introduction should reflect that update. The introduction will be easily readable in the past 
tense with updated information as most of the happenings indicated, are not being 
reckoned with in 2023. 
 
Response: The language of the introduction has been updated with the suggestions given. 
(Page 1-3) 
 
2. Data in the ‘introduction’ should be restructured. For example, available statistics indicate 
that there were more than 500,000 COVID-19 related deaths globally. In the United States of 
America alone, the deaths were more than 500,000. 
Response: The data and statistics in the introduction have been updated. (Page 1-3) 
 
3. Page 3. Line 24 - Authors should please change ‘According to literature’ to ‘Research 
indicates’. 
Response: The sentence has been updated as suggested. (Page 3, line 24) 
 
4. Page 3, paragraph 4 – Authors indicate ‘growing anxieties about ability of online studies…’ 
 But the reader is not made aware of some of these ‘growing anxieties.’ 
Response: The paragraph has been revised. (Page 3, paragraph 4) 
 
5. Authors further indicate that ‘…very few studies have been conducted…’. This assertion is 
inaccurate as there are a number of related research done, even in the Ghanaian setting. A 
related paper is titled ‘COVID-19 and Medical Education in Ghana: Assessing the Impact’ by 
Asumanu E and Tsevi, L. There are additional related studies undertaken. The citations in 
the ‘introduction’ are scanty. 
 
Response: The literature review forms part of the introduction  and it has been updated 
with references from related that were available at the time the paper was written and 
submitted. (page 1-3) 
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Methods: 
1. Parts of the methods are too verbose and require substantial rework. 
 
Response: The methods section has been reviewed as suggested. (Page 4) 
 
2. Page 4, Second paragraph, the authors indicate that it is a qualitative study, however the 
article has substantial quantitative information when one reads further. Authors should 
indicate if it is a mixed methods study. 
 
Response: The information on the study type has been updated. (Page 4, second 
paragraph.) 
 
3. Authors should explain all acronyms used in the paper and rewrite this section. 
 
Response: All acronyms used in the manuscript have been duly explained. 
  
4. The Methods section does not have any reference/citation. This an academic paper and 
not an opinion piece so there is the need for citations to buttress statements made. 
 
Response: The methods section has been updated with relevant references. (Page 4) 
 
Results: 
1. The themes under the results section read like topics. The themes should give the reader 
a clear sense of content.  The information in the results section needs to be adequately 
synthesized and succinct. 
 
Response: The results section has been reviewed as suggested. 
 
2. The way the quotations are interspersed in the paper make their reading very confusing. 
The reader cannot tell whether the quotation is from one participant or more participants. 
Authors need to do a lot of rewriting here. 
 
Response: The quotations for the results section have been duly revised with participant 
IDs included. 
 
3. Page 5. No reference is made about Table 1 in the paper. 
 
Response: The reference for Table 1 has been updated. 
 
4. This section was not concluded properly. The information ends abruptly. 
 
Response: A conclusion for results section has been provided. (Page 8) 
 
Discussion: 
1. There is a vast disconnect in the high writing quality in this section when it is compared to 
the previous sections where the writing quality is poor. It reads as if this section was written 
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by a different person. 
 
Response: The discussion section has been reviewed as suggested, reflecting the main 
outcomes of the study. 
 
References: 
1. The references are too scanty in-text. Authors require additional citations on studies done 
in related areas. 
 
Response: The citations and referencing of other studies related to this paper at the time of 
submission have been provided. The section has been been duly updated. 
 
General comments: 
1. There is no proper review of literature in this paper so one wonders how the research 
questions were arrived at. 
Response: The introduction section of the paper provides a review of related literature, 
based on which the research questions were developed. 
 
2. Abstract needs to be rewritten to reflect the revised contents of the paper. 
Response: The abstract has been duly revised to reflect the content of the paper 
 
3. This paper requires substantial work before it can be considered for indexing. 
Response: The entire paper has been revised, incorporating the suggestions from the 
reviewer.  
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