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Introduction

The emergence of Coronavirus disease 19 (COVID-19)
has become a global problem, threatening people’s

Abstract

Background: The coronavirus disease 19 (COVID-19) imposed dramatic changes on
pharmacy education. On-campus educational activities were suspended and transformed
into online learning. Several studies reported experiences with online learning, yet few
evaluated overall student acceptance and achievement of online learning. Objective:
This study aimed to explore the benefits, barriers, pharmacy student learning
achievement, and their recommendation towards an online learning model. Methods:
A survey was conducted among 1,658 pharmacy students from 28 provinces in Indonesia
using an online questionnaire that passed validity and reliability testing. Descriptive
analyses were conducted subsequently. Results: Of the total sample, 85% viewed that
online learning was the compelling option to continue education due to the COVID-19
travel restriction. Poor internet connectivity was the most relevant hurdle reported by
two-thirds of respondents. Learning achievement was negatively affected, as the majority
reported poor ability to understand the course material from lectures and laboratory
practicum. In addition, the lack of class engagement was evident as students and
lecturers were not prepared and adapted for virtual interaction.  Conclusion: Online
learning is a feasible method in the short term as it is practical and prevents COVID-19's
spread. However, this may be problematic in the longer term since it has negatively
affected students’ overall performance. Some improvements can be undertaken, such as
creating an engaging discussion during virtual teaching in combination with investments
in better internet networks and computer access.

part of the daily lifestyle and enabled people to be
“maobile” during the COVID-19 pandemic (Mouratidis &
Papagiannakis, 2021). Remote work, remote
conferencing, distance healthcare, and distance

lives due to its massive spread and fatality (Vellingiri et
agl. 2020). Governments across the globe have
implemented extreme policies, from imposing travel
restrictions to total lockdowns, to contain the disease
spread. Such policies had dramatic changes in most life
sectors as people were forced to work from home and
do activities online. Shifting to online activities has
fueled the phenomenon of “virtual mobility”. The
internet, social media, and smartphones have been
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learning increased significantly during the pandemic
(Mouratidis & Papagiannakis, 2021).

Distance learning is not a new concept in higher
education; it has been applied for decades, particularly
in developed countries. The United States witnessed
the advent of online learning, which later spread all
over the world, including many Asian countries as of
1998 (McCutcheon et al, 2015). However, distance
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learning is not the preferred method as compared to
traditional learning activities. Indeed, it has suffered
from several issues. For instance, online teaching was
found to have little difference in terms of content and
delivery compared to face-to-face education. This fact
has been worsened by the lack of class interaction,
particularly between teachers and students, thus
contributing to lower student performance and
cognitive abilities. In addition, the lack of self-control
when studying online, the limited motivation for being
an independent learner, and the lack of supervision of
student progress have made online learning
unsatisfactory for some students and faculty members
(Zhou et al., 2020).

The implementation of online learning before the
COVID-19 pandemic has been problematic for students.
For instance, in Saudi Arabia, online learning did not
receive positive responses from medical students due
to psychological, social, and demographic factors. In
general, students were not ready to adopt and adapt to
online learning. Technical problems related to
computer accessibility, internet connectivity, and the
lack of experience with online platforms were also
prevalent, affecting student acceptance of online
learning (Alavudeen et al., 2021). Pharmacy education
was also not immune to these issues, especially after
COVID-19 led to the suspension of on-campus activities
and the adoption of an online learning approach
(Roman & Plopeanu, 2021).

Online learning has been the main feature of pharmacy
education during the COVID-19 pandemic. Research in
Saudi Arabia explained that online learning provided
several valuable insights into changing the future of
pharmacy education thanks to the lockdown policy,
suggesting that it should be hybrid and include online
and face-to-face learning activities (Ali et al., 2021).
Pharmacy educators should also be familiar with open
book exams, which are underdeveloped and not
popular so far in pharmacy courses. In addition, online
learning has provided insight into how to create an
efficacious assessment and monitoring method, as
examinations and assignments were done remotely,
which might induce unethical and irresponsible actions
during exams, such as cheating and fraud. The use of
technology for supporting teaching methods is also
critical, as students and teachers are required to use
digital tools and platforms (Basilaia & Kvavadze, 2020).

Despite the benefits, the implementation of online
learning in the longer term may spark a backlash
against the education system. For instance, findings
from Bangladesh confirmed that college students
suffered from symptoms of severe psychological
distress and fear of academic failure after one year of
the COVID-19 outbreak Hossain et al, 2021). This
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matter went unnoticed until the stakeholders within
the education system, including the government,
universities, and educators, could take preventive
measures to reduce such mental health issues. While
many believed online learning is the ideal method amid
COVID-19 restrictions, academic disparity and student
psychological health were at stake (Hossain et al,
2021). Another study showed that approximately one-
third of medical students reported significant mental
pressures when undertaking remote electronic exams.
The main factors for this stress were the duration of the
exam and technical issues, such as the ability to operate
the digital platform and over-supervision to ensure
honesty during exams. The fact that not all students
enjoyed a hassle-free environment at their home when
undertaking exams was another neglected aspect of
successful online learning (Elsalem et al., 2020). Anxiety
and confusion were other issues experienced by
students in South Korea, contributing to the lower
achievement of learning outcomes (Kim & Park, 2021).

A plethora of publications confirmed the benefits and
challenges of online learning in pharmacy education,
most of which come from developed countries.
However, studies are scarce on this issue and its extent
to overall student learning achievement in developing
countries. Also, student recommendations towards the
sustainability of online learning are limited. These data
are particularly essential, given the nature of pharmacy
courses that combine multiple approaches, such as
lecturing, tutoring, laboratory training/practicum, and
clinical orientation. The absence of such studies would
leave a gap in elucidating student understanding of
pharmacy topics and delivery methods, particularly in a
country like Indonesia, where pharmacy practice and
education are growing. Therefore, this study aimed to
identify benefits, barriers, learning achievements, and
recommendations of students towards the online
learning model in Indonesia.

Methods

This cross-sectional study was conducted among
pharmacy students across Indonesia from May to July
2020. An online questionnaire was constructed to
identify the perception of students of the benefits,
barriers, overall achievement, and expectations for
participating in an online learning model. Respondents
were recruited according to the following inclusion
criteria: they had to be undergraduate students enrolled
in a pharmacy or apothecary programme at the time of
the research, willing to participate in the study, have
completed at least six semesters or three years of study,
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and have participated in on-campus lectures and
laboratory training/practicums.

Ethical clearance was not deemed necessary due to the
study nature that fits to educational purposes. In
addition, student participation was kept anonymous,
and consent for publication and participation were
obtained from all respondents.

Snowball sampling was used to recruit participants. The
guestionnaire was first distributed to a group of seed
participants and was subsequently shared with other
potential students according to theinclusion criteria. The
guestionnaire consisted of two main sections: multiple-
choice and open-ended questions. The multiple-choice
section included items related to the perceived benefits
and achievement of learning outcomes. The second
section enabled respondents  to  fill out
recommendations regarding the perceived barriers and
implementation of online learning.

The questionnaire was tested for face and content
validity and subsequently tested for internal reliability in
180 students. The guestionnaire is valid if the correlation
coefficient is > 0.3 and reliable if the value of Cronbach’s
alpha is > 0.6 (Priyastama, 2017). The validity and
reliability testing showed that the gquestionnaire was
valid (with a correlation value greater than 0.3) and
reliable (with a Cronbach alpha value greater than 0.6).

Data analysis for the multiple-choice section was carried
out using descriptive statistics focusing on response
percentages. The open-ended questions were evaluated
using thematic analysis by sorting, filtering, and
reviewing the responses into themes illustrating
recommendations to improve the online learning model.

Results

Overall, this study recruited 1,658 respondents from 44
universities in Indonesia (Table 1). Most participating
universities were private (82%), and Zoom was the
most common platform for online learning and
teaching within the participating universities.

Table I: Participating university characteristics

Parameter N (=44) %
Status of university
State university 8 18
Private university 36 82
Platform of online teaching
Zoom 33 75
Google Meet 4 9
Self-developed online platform 7 16
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As shown in Table Il, the majority of participants in this
study were female (82%) and were sitting in the
undergraduate programme (84%). Respondents in this
study were from 28 of 34 provinces in Indonesia. The
majority of respondents lived in the islands of Java and
Sumatra, which are home to several pharmacy schools.

Table IlI: Participant characteristics

Parameter N (=1,658) %
Gender
Male 303 18
Female 1,355 82
Education level
Undergraduate 1,388 84
Apothecary programme (one year pre- 270 16

pharmacist education)
Area of residence
Sumatra Island 3659 22
(Aceh, Bangka Belitung, Bengkulu, Riau
Islands, Lampung, Riau, South Sumatera,
North Sumatera)

Java Island 610 37
(Banten, Jakarta, Central Java, East Java)
Bali, Maluku and Nusa Tenggara Island 226 14

(Bali, Maluku, North Maluku, West Nusa

Tenggara, East Nusa Tenggara)

Kalimantan Island 220 13
(South Kalimantan, West Kalimantan,

Central Kalimantan, East Kalimantan,

North Kalimantan)

Sulawesi Island 214 13
(Gorontalo, South Sulawesi, Central

Sulawesi, North Sulawesi)

Papua Island 19 1
(Papua, West Papual)

Table Il shows that 85% of respondents reported
online learning to be the most suitable method during
the COVID-19 pandemic. Student overall satisfaction
with online learning was equal, reflecting that online
learning may or may not be delivered optimally
according to participants. This finding is supported by
the statement that dissatisfaction with course delivery
was also evident. Almost half of the respondents (48%)
were dissatisfied with how the lecturer delivered the
course material. Furthermore, the ease of use of online
learning was somewhat problematic, as only slightly
more than half of the respondents mentioned their
agreement (52%).

Interestingly, most respondents (68%) did not perceive
online learning as cheap or cost-saving. In addition,
students often encountered technical glitches during
online sessions (63%). These might be a problem for
sustainable online learning. Apart from the cost issue,
the majority of students (53%) were more likely to ask
guestions during online classes than when attending
lectures on campus.
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Table llI: Student perception of the benefits of online
learning

Statement N(=1,658) %
Online learning is most suitable method during COVID-19 pandemic

Disagree 255 15

Agree 1,403 85
Student’s overall satisfaction with online learning administration

Mot satisfied 823 50

Satisfied 835 50
Student satisfaction with course delivery by the lecturer

Not satisfied 790 48

Satisfied 868 52
Online learning is easy to undertake

Disagree 793 48

Agree 865 52
Online learning is cost-saving

Disagree 1,120 68

Agree 538 32
Students are more entt ic to ask questions during online
learning as compared to on-campus

Disagree 779 47

Agree 879 53

The implementation of online learning was smooth (without
technical issues)
Disagree 1,050 63
Agree 608 37

Table IV: Student perception of barriers to online learning

Online learning in Indonesio during COVID-19

This study compiled several barriers identified by the
respondents (See Table IV). Internet connectivity was
the most reported (92%), followed by the lack of
interaction during online sessions (90%). Interestingly,
a small proportion of students mentioned that online
laboratory training was impractical (35%).

Table V highlights the perceived overall achievement
towards the online learning model. The majority of
respondents stated that their comprehension of online
course material and practicum material was lower as
compared to on-campus activities, with 61% and 79%,
respectively.

In  general, respondents recommended several
improvements for the online learning model, as shown
in Table VI. These recommendations wvary from
installing a user-friendly platform to the availability of a
recorded version of the lectures, supports for internet
package, connection, and the selection of a teaching
schedule that fits the time difference in Indonesia.

Type of barrier N (%)
Unstable internet connection particularly for students living in rural areas 1,526 (92)
Lack of focus during online session particularlyif the lecturers did not compel for live interaction 1,453 (90)
Teaching delivery was not attractive leading to student boredom when attending the online lecture 1,166 (70)
Overwhelmed by assignments 1,162 (70)
Difficult to grasp understanding for online practicum (online simulation cannot substitute on-campus practicum) 1160 (70)
Lecturers cannot use digital platform properly affecting teaching delivery 994 (60)
Moise disturbance from other online participants 994 (60)
Digital platform is not user-friendly 963 (58)
Presence of fatigue due to lengthy online session 963 (58)
Conflicting lecturing timetable due to poor scheduling 845(51)
Devices such as laptop and computer were starting to break-down (slow response, fail to execute file, virus attack and 722(44)
appearance glitch) due to over-use for online session
Time difference between Indonesian region when attending online class (Indonesia has three different time zones: GMT+7, 715 (44)
GMT+8, GMT+9)
Lack of self-control as students were tempted to do other tasks 711(43)
Students were not prepared for online class 601(36)
Laboratory training was impractical 583(35)
Table V: Student perception of the overall achievement of the online learning model (n=1,658)

Statement N (=1,658) %
Student’s ability to comprehend teaching material during online learning as compared to on-campus

Lower 1,012 61

Mot change 513 31

Higher 133 8
Student’s ability to comprehend laboratory training/practicum material during online learning as compared to on-campus

Lower 1,314 79

Mot change 306 19

Higher 38 2

Pharmacy Education 22(1) 989 - 996
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Table VI: Compilation of student’s recommendation
on sustainability of online learning model

Type of student recommendation
The online learning platform should be user-friendly, easy to
operate and accessible for students and lecturers

There should be a recorded version of the lecture which is
downloadable or accessible at any time

Better management of lecture timetable to prevent conflicting
schedule

The provision of assignment should be proportional and fit to
course material. This is to prevent task overload and task which is
irrelevant to course material

Expanded access to internet by collaborating with internet
providers to reach students in outer area

Lectures and practicum can be delivered asynchronous so they
can be replayed by students. If possible, practicum should be
delivered under hybrid model

More discussion and live interaction with the lecturers

Learning can be delivered using application that it is not always
dependent to internet connectivity

Supports for internet data coverage e.g., financial supports or
internet data package for students

Management of teaching schedule thatis not too early or too late
since there is different time zone in Indonesia

Discussion

This study revealed that online learning was the
preferred method amid the COVID-19 pandemic. This
result is in line with that of previous findings showing
that it was inevitable for students to accept reality and
perceive distance learning positively due to the
suspension of face-to-face learning. This finding also
strengthened the fact that online learning is not
immune to the problem. Many factors influence
student intentions, including teacher characteristics,
student motivation, and acceptance of the technology
used (Baber, 2021). This result is in line with previous
findings among medical students, who were guite
receptive to e-learning during COVID-19 (Ibrahim et al.,
2021); thus, designing better e-learning, increasing
interaction, providing motivation, and integrating
learning are all the pursuit of an ideal online learning
model. Although the shift to distance learning occurred
suddenly, participants expressed an overall positive
view of their experience with online education and
highlighted areas for improvement (Altwaijry et al.,
2021).

This study found that students had a lower perception
of achievement in the online learning model than in
face-to-face learning, also supported by the results of a
previous study (Bani Hani et al, 2021). The transition
from traditional classroom teaching to distance
learning, whether synchronous or asynchronous, is
inevitable. Students are generally satisfied with online
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learning and comprehension. There is a significant
relationship between satisfaction and achievement of
medical school learning outcomes (Bani Hani et al,
2021). Another study also reported high student
satisfaction with the online learning model (Moore et
al., 2021).

Technology and internet connectivity were mentioned
as significant barriers to online learning. Although most
respondents were millennials, they still encountered
issues with the online platform interface. Poor internet
connection was also prevalent, affecting the quality of
undertaking online sessions.

Although presumably lower than traditional education,
online learning costs were not explored in this study.
Respondents considered costs incurred for online
learning to be higher than for face-to-face sessions.
Also, poor internet connection has forced students,
especially those living in rural areas, to rent facilities,
e.g., boarding houses around the campus or other
places such as cafés or restaurants, to have a more
stable internet connection. This issue was categorised
as an additional expense to online learning.

Online learning might eventually limit interactions
between lecturers and students. Despite students
reporting being keen to ask questions during online
lectures, a significant proportion of respondents were
hesitant to ask in face-to-face sessions. Attending
online courses provided students with the opportunity
to ask guestions. However, some of them worked in
silos, highlighting the fact that their characteristics and
engagement in class might not be optimal.

Regarding the low overall achievement of lectures and
practicums, it was a challenge for universities to
immediately improve e-learning systems that better
describe learning activities approaching offline
activities. The majority of students had mixed feelings
about online learning, with most preferring
conventional classroom learning. Students were
pessimistic about their chances of learning professional
skills and core competencies online (Muflih et al.,
2021). In contrast, research from 2019 showed that
online lectures were superior to offline learning (Pei &
Wu, 2019).

As reported in many countries, respondents in this
study faced several barriers and voiced common
complaints about online lectures or practicums,
primarily related to the delivery method of online
learning.  Although e-learning met student
expectations, its effectiveness should be verified
further (Suwannaphisit et al, 2021). Many countries
reported poor internet connection, including
Bangladesh, where students experienced internet
disturbances and anxiety (Hogue et al. 2021).
Therefore, governments should provide stable
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electricity and internet so that online learning can be
effective and students do not get bored due to process
interference (Oyediran et al, 2020). In Saudi Arabia,
online learning was initiated before the COVID-19
pandemic; medical students did not fully accept it due
to wvarious factors, particularly technical problems
related to accessibility, unpreparedness, and unstable
internet connections (Alavudeen et al,, 2021).

One of the keys to successful online learning is
preparation. This study found that well-prepared
teaching may improve the comprehension and
enthusiasm of students. More interactive e-learning
has similar effects on skill outcomes as compared to
face-to-face sessions if better prepared (Kyaw et al,
20189), consistent with findings among nursing students
(McCutcheon et al., 2015). Alternatively, a hybrid
model can be adopted to improve outcomes and
student satisfaction with the process and the results
(Grgnlien et al. 2021).

Research showed that blended learning in pedagogical
practice is a current need recommended in the post-
COVID-19 era (Potu et al., 2021). Therefore, the best
learning method is a combination, which should be
started as soon as the situation normalises, as this will
lead to further development of professional skills and
improve the quality of learning (Yekefallah et al,, 2021).
Otherwise, student boredom will occur (lrawan,
Dwisona & Lestari, 2020). Another noteworthy point is
the positive perception of educators of e-learning in
establishing a more professional learning and teaching
experience. This belief is meaningful because it
probably derives from the educator's prior learning
experiences and could be used to anticipate how
educators would behave in the classroom (Handal,
Groenlund & Gerzina, 2011).

Student recommendations for distance learning
present fundamental improvements so that complaints
or barriers encountered during lectures can be reduced
while improving learning outcomes for lectures and
practicums. The students recommended an individual
input through a questionnaire that was written openly
and then compiled by the researcher into a complete
input. The authors believe that these
recommendations are essential for education
managers in universities, especially pharmacy
education.

Conclusion

Online learning was the most suitable method in
pharmacy education during the COVID-19 pandemic.
Several benefits and barriers were reported leading to
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the acceptance of the online learning model.
MNevertheless, learning comprehension has become
another issue, given the poor understanding of course
materials and laboratory training topics.
Recommendations were mainly driven towards
improving online platforms, securing financial support,
and providing better internet connection.
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