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Abstract: During the coronavirus disease 2019 (COVID-19) pandemic, online-based learning has
become mainstream in many countries, and its learning outcomes have been evaluated. However,
various studies have shown that online-based learning needs to be optimized in the future, and
the number of reports for this purpose is currently not sufficient. The purpose in this study was to
determine the relationship between academic performance and attitudes toward face-to-face and
remote formats among Japanese pharmacy students enrolled in a course designed for knowledge
acquisition. A combination of face-to-face and remote formats was used in a practice course for
sixth-year pharmacy students, designed to improve academic performance through knowledge
acquisition. To evaluate learning outcomes, we used a questionnaire that was administered to
the course participants and the results of examinations conducted before and after the course.
Online-oriented and face-to-face-oriented groups differed in their attitudes toward the ease of asking
questions of faculty and communicating with the faculty members and classmates in each format. In
a knowledge acquisition course for Japanese pharmacy students, the study revealed that the same
academic outcomes were achieved, regardless of the students’ own perceptions of their aptitude for
face-to-face or remote learning style.

Keywords: learning outcome; coronavirus disease 2019; online education

1. Introduction

The impact of the novel coronavirus disease, COVID-19, has caused many changes
in pharmacy education worldwide. Before the COVID-19 pandemic, face-to-face learning
was the norm and online-based learning was complementary in most countries [1,2]. Since
the pandemic, online-based learning has become mainstream in many countries, and its
learning outcomes have been evaluated [3–9]. A scoping review reported in 2022 aimed
to summarize the findings on the impact of COVID-19 on pharmacy education and the
effectiveness of the real-world response measures [10]. However, while these reports
indicate that online-based learning needs to be optimized in the future [3], the number of
reports required for this purpose is not sufficient.

Pharmaceutical education, which is the route to becoming a pharmacist in Japan, is
a six-year system that includes 22 weeks of practical internship in the fifth year. Most
sixth-year students will perform their graduation research and study for the national
pharmacist examination to be held at the end of the school year. Before the COVID-19
pandemic, traditional face-to-face learning was also the norm in Japan. However, from the
2020 academic year, Japan’s Ministry of Education, Culture, Sports, Science and Technology
(MEXT) has asked academies to promote the use of a variety of remote learning formats and
methods with maximum credit limit to prevent further outbreaks of COVID-19 [11]. This
was the beginning of the full-scale introduction of online learning in pharmacy education
in Japan.
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Our university is no exception, and has decided to use remote learning in addition
to the face-to-face learning that has been offered in the past. In the 2020 academic year,
regarding the practice course for sixth-year students, few face-to-face formats were held,
and video-on-demand, prepared in advance by faculty members, were distributed. How-
ever, many students complained that it was difficult to establish a rhythm to their daily
lives. We were also able to extract the advantages of video-on-demand, such as the ability
to watch repeatedly in our own time. However, we prioritized the rhythm of their daily
lives. On the other hand, some students had concerns about being infected with COVID-19
during the face-to-face learning classes, and preferred online-based learning. Therefore,
in the 2021 academic year, it was decided that a combination of face-to-face and online
learning formats would be offered.

Various reports have evaluated online-based learning during the COVID-19 pandemic
for pharmacy education in Japan [12–14]. However, to our knowledge, the relationship
between perceptions toward face-to-face or remote learning formats and academic perfor-
mance in a practice course for knowledge acquisition has not been clarified. Therefore, this
study aimed to clarify the perceptions and academic performance of pharmacy students in
Japan toward face-to-face and online learning formats in a practice course for knowledge
acquisition. This study is novel in that it shows a relationship between Japanese pharmacy
students’ attitudes toward face-to-face and remote learning formats and their academic
performance. This study can contribute to the accumulation of knowledge regarding the
optimization of online-based learning.

2. Materials and Methods
2.1. Practice Course in This Study

The practice course was delivered for sixth-year pharmacy students at a private univer-
sity in the 2021 academic year. The course offered both face-to-face and online attendance,
with the aim of improving academic performance through knowledge acquisition. A
summary of the practice course is shown in Table 1. This course covered the subjects
studied up to the sixth year: physics, chemistry, biology, hygienic pharmacy, pharmacology,
pathophysiology pharmacotherapeutics, pharmaceutics, pharmaceutical regulations and
systems and pharmaceutical practices.

Table 1. Flow of this course and evaluation methods.

Time Number of Hours of Course Evaluation Method

Before course
(Early June) — Pre-exam

Term 1
(Mid-June to late July) 3 h × 38 classes —

Term 2
(Late July to early September) 3 h × 37 classes —

Term 3
(Early September to mid-October) 3 h × 36 classes —

After course
(Mid-November) — Post-exam

In this course, most of the faculty members used PowerPoint® and lecture formats.
Classes in this course consisted of lectures summarizing the main points and exercises in
which students solved problems and later received the explanations; the breakdown of
classes was left to the discretion of the faculty member. Students in the face-to-face learning
group received their lectures in the same classroom as the faculty members.

The online format was delivered via Zoom® at the same time as the face-to-face format.
The class was not recorded, and students were not given the opportunity to view the video
after class. Most of the classes were one-way, with little interactive engagement; however,
questions could be asked using an online chat feature. The main difference between the



Pharmacy 2023, 11, 16 3 of 9

face-to-face and online learning formats examined in this study was the difference in
the form of questions to faculty and the form of communication with faculty members
and students.

The students were permitted to choose whether to attend face-to-face or online classes,
and were allowed to change their choice during the course. To evaluate the learning
outcomes of the practice course, we used a questionnaire that was administered to the
students and the results of examinations conducted before and after the practice course.

2.2. Survey of Online Format Tendency Level

A survey on the students’ perceptions of this practice course toward face-to-face and
online learning formats was conducted in November 2021. The survey questionnaire
consisted of six Likert-type questions, each with five choices: 5, agree; 4, somewhat agree;
3, neither; 2, not so much; 1, disagree. The students were asked to answer the following
questions: Face-to-face format is suitable for myself (Q1); Online format is suitable for
myself (Q2); It is easy to communicate with faculty or classmates in face-to-face format
(Q3); It is easy to ask questions of faculty or classmates in face-to-face format (Q4); It is easy
to communicate with faculty or classmates in online format (Q5); It is easy to ask questions
of faculty or classmates in online format (Q6). The content ideas of the questionnaire were
based on previously published studies involving academic courses delivered in face-to-face
and remote learning formats [15–17].

To determine whether students’ impressions tended to be that online or face-to-face
formats were more suited to them, the difference between the responses in Q2 and Q1 was
calculated (Q2 response number minus Q1 response numbers). This value was defined as
“online format tendency level.” Based on the results, we classified the respondents into
three groups. Positive values in online format tendency level indicated that the participants
were suited to remote format; this was classified as the “online format-oriented group.”
A value of zero indicated that there is no difference in the student’s orientation toward
face-to-face and online formats; this was classified as the “neither group.” Finally, negative
values indicated that the participants were suited to face-to-face format; this was classified
as the “face-to-face format-oriented group.”

2.3. Characteristics of Three Groups: Online Format-Oriented Group, Neither Group and
Face-to-Face Format-Oriented Group
2.3.1. Face-to-Face Format Ratio in Each Group

For each group categorized by online and face-to-face format-oriented attitudes, the
face-to-face format ratio in this course was calculated as follows. In each student, the
number of days to actually attend the face-to-face format class was divided by the number
of total class days during the course. The face-to-face format ratio in each group was shown
as the average of the individual ratio.

2.3.2. Survey on the Students’ Perceptions toward Ease of Asking Questions of the Faculty
Members and Communication with Faculty Members and Classmates in Face-to-Face
and Remotely

To understand the characteristics of the three groups of students classified according
to “online format tendency level,” the ease of asking questions and communicating in the
face-to-face and remote format were confirmed using a questionnaire (Q3–6). The ease
of asking questions of faculty members and communicating with faculty members and
classmates in face-to-face and online were confirmed using a questionnaire.

2.4. Relationship between Online Format Tendency Level and Academic Performance

We examined the growth in academic performance of three groups in response to
this course. We used the results of examinations conducted before and after the course.
By comparing the percentage of correct answers on the examination before the course (in
June 2021) and after the course (in November 2021) we evaluated the growth in academic
performance resulting from the course.
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Tukey’s honestly significant difference test was used to compare growth in academic
performance between three groups. The Steel–Dwass test was used to compare the face-to-
face format ratio between groups. Fisher’s exact test was used to compare questionnaire
responses between groups. JMP Statistical Software (version 14.2. 0) was used for statisti-
cal analyses.

3. Results

Data from 121 (96.0%) of the 126 six-year students from the academic year 2021 were
included in the study. We excluded four students who did not take the examination and
one student who did not respond to the questionnaire, and no student refused to answer.

3.1. Online Format Tendency Level

The results of the questionnaire (Q1 and Q2) are shown in Table 2. Online format
tendency levels (Q2 response numbers minus Q1 response numbers) are shown in Figure 1.
The average of the online format tendency level of all students was 0.58 ± 1.92. There were
29 students in the face-to-face format-oriented group (24.0%), 36 students in the neither
group (29.8%), and 56 students in the online format-oriented group (46.3%).

Table 2. Questionnaire items and simple tabulation results of the survey (Q1 and Q2).

Time 1: Disagree 2: Not so
much 3: Neither 4: Somewhat

agree 5: Agree

Q1: Face-to-face
formats are suitable

for myself
11 25 46 29 10

Q2: Online formats
are suitable for

myself
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Figure 1. Online format tendency level and number of students.

3.2. Characteristics of Each Group
3.2.1. Face-to-Face Format Ratio

The mean face-to-face format ratio in each group during the practice course was
57.1 ± 3.6% for the face-to-face format-oriented group, 21.9 ± 3.3% for the neither group
and the 10.9 ± 2.6% for the online format-oriented group. The face-to-face format-oriented
groups tended to have a higher face-to-face format ratio. A comparison of the face-to-face
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format ratio for each group indicated a statistically significant difference between the
groups in the comparisons of the face-to-face format-oriented group versus the neither
group (p = 0.0050), the online format-oriented group versus the face-to-face format-oriented
group (p < 0.001) and the neither group versus the online format-oriented group (p < 0.001).
The online format-oriented groups had lower face-to-face format ratio (i.e., higher online
format ratio) than the other groups.

There were cases where there was no positive correlation between the awareness
tendency and attendance rate in the face-to-face format. For example, some students in the
online format-oriented group tended to have higher face-to-face attendance rates. However,
the number of samples was small (less than 5). Therefore, this study did not investigate the
difference in academic performance in these cases.

3.2.2. Results of the Survey of Students’ Perceptions toward the Ease of Asking Questions
of Faculty Members and Communication with Faculty Members or Classmates in
Face-to-Face and Online Formats

The results of the questionnaire regarding the ease of asking questions of faculty mem-
bers and communication with faculty members or classmates are shown in Tables 3 and 4.
The online format-oriented group had significantly lower average values for the ease of
asking questions and the ease of communication in face-to-face format (Q3,4) than those of
the face-to-face format-oriented group (p = 0.010, p = 0.041). The online format-oriented
group tended to have higher average values for the ease of asking questions in the online
format (Q5 and Q6) than the face-to-face format-oriented group, although the differences
were not significant (p = 0.322, p = 0.083). The ease of questioning of faculty members and
communication with faculty members and classmates correlated with the preference for
face-to-face or online formats (r = 0.20, p < 0.05).

Table 3. Impressions of asking questions and communication in the three groups (result of survey
Q3–Q6).

1: Disagree 2: Not so
much 3: Neither 4: Somewhat

agree 5: Agree Average ± SD

Total

Q3: Easy to communicate
with faculty or classmates

in face-to-face format
1 8 13 50 49 4.14 ± 0.94

Q4: Easy to ask questions
of faculty or classmates in

face-to-face format
2 10 17 43 49 4.05 ± 0.87

Q5: Easy to communicate
with faculty or classmates

in online format
28 54 33 5 1 2.15 ± 0.40

Q6: Easy to ask questions
of faculty or classmates in

online format
22 42 36 17 4 2.50 ± 0.32

Face-to-face
format-oriented group

(n = 29)

Q3 0 0 0 11 18 4.62 ± 1.38
Q4 0 0 2 10 17 4.52 ± 1.27
Q5 11 11 7 0 0 1.86 ± 0.37
Q6 10 12 6 1 0 1.93 ± 0.34

Neither group
(n = 36)

Q3 1 1 6 16 12 4.03 ± 0.86
Q4 2 1 7 14 12 3.92 ± 0.79
Q5 5 17 11 2 1 2.36 ± 0.42
Q6 5 9 12 9 1 2.78 ± 0.43

Online format-oriented
group

(n = 56)

Q3 0 7 7 23 19 3.96 ± 0.81
Q4 0 9 8 19 20 3.89 ± 0.76
Q5 12 26 15 3 0 2.16 ± 0.41
Q6 7 21 18 7 3 2.61 ± 0.34
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Table 4. Fisher’s exact test results (p value).

Q3 Q4 Q5 Q6

Face-to-face oriented group vs. Neither group 0.021 0.142 0.132 0.019
Neither group vs. Online oriented group 0.337 0.121 0.751 0.513

Face-to-face oriented group vs. Online
oriented group 0.010 0.041 0.322 0.083

3.3. Growth of Academic Performance

The mean academic performance of all students in the pre- and post-course examina-
tions shown as the percentage of correct answers were 43.21 ± 9.58% and 51.07 ± 9.94%,
respectively. The mean growth between the pre- and the post-course examination was
7.86 ± 6.54.

The percentage of growth in academic performance between the pre- and the post-
course examinations for each group is shown in Figure 2. The mean growth of the face-
to-face format-oriented group was 7.24 ± 1.20, and that of the online format-oriented
group was 9.33 ± 0.86. The p value between groups was 0.3323, and did not indicate a
significant difference. The growth in the examination results for the neither group was
6.08 ± 1.07. When comparing the performance of the neither group and the online format-
oriented group in the examination, the growth in the examination was higher for the online
format-oriented group, and the p value was 0.0510.
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4. Discussion

The most significant finding of this study is that Japanese pharmacy students achieved
the same academic performance in a practice course independent of the students’ percep-
tions toward face-to-face or online learning formats.

Prior studies have reported little difference in examination scores between actual
face-to-face and online classes [17–22]. The results of this study are novel in that they reveal
that the learning outcomes were equivalent, regardless of whether the individual was
face-to-face or online oriented. In contrast, in terms of academic performance outcomes,
an online learning format was reported to be superior to face-to-face learning for Korean
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pharmacy students [4]. The reason for the difference in the results was that the video could
be viewed repeatedly, whereas, in this study, the video was not available.

In this survey, the number of students in the face-to-face format-oriented group was
smaller than that of the online format-oriented group (Table 3). Studies conducted prior to
the COVID-19 pandemic reported that approximately half of pharmacy students preferred
online education to face-to-face education [23]. During the COVID-19 pandemic, reports in
other countries have also shown a preference for online education compared to face-to-face
education [4,5]. These findings suggest that since the onset of the COVID-19 pandemic,
the number of students who prefer online-based learning has increased. However, neither
group constituted 29.8% of total students. Furthermore, the online-oriented group tended
to have higher academic performance than the neither group (Figure 2). Students’ ability
to self-regulate their own learning is a crucial factor in their learning success. It has been
reported that online-based education is more likely to offer opportunities for promoting
self-regulated learning [24,25]. Therefore, it is conceivable that the online-oriented group
had more established self-regulated learning than the neither group, leading to better
academic performance.

The ease of questioning of faculty members and communication with faculty members
and classmates correlated with the preference for face-to-face or online formats. The
online-oriented and face-to-face–oriented groups differed in their attitudes toward the
ease of asking questions of faculty members and communicating with faculty members
and classmates in face-to-face and online formats (Table 3). However, we did not assess
or specify why students preferred face-to face or online format. However, other studies
have found that “greater flexibility” and “self-paced learning” are important reasons
for the students to prefer the online format [16,26,27]. Future studies should include an
investigation of the reasons for the preference of Japanese pharmacy students in format
selection and other external factors that influence their academic performance.

Previous studies have shown that the adoption of online format courses in higher
education remains challenging for several reasons, including dealing with the approved
educational platform, noise during live lectures and technical problems, such as livestream
quality and unavailability of the internet [28–31]. We believe that this will help both
educators and learners to determine a more effective learning style in future pharmacy
education, after the end of the pandemic, from the viewpoint of perceptions toward face-to-
face or remote learning formats.

We should be cautious about generalizing this study because of the limitation that the
study was held at one private university pharmacy school in Japan. Therefore, the results
of this study cannot be said to be representative of all Japanese pharmacy schools.

5. Conclusions

In a knowledge acquisition course for the Japanese pharmacy students, the study
revealed that the same academic outcomes were achieved regardless of the students’
own perceptions of their aptitude for face-to-face or remote learning style. This study
can contribute to the accumulation of knowledge regarding the optimization of online-
based learning.
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