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ABSTRACT

The COVID-19 pandemic has transformed in-class courses into the online class. A web-conference software program
was mostly used to deliver the learning activity. But this method was ineffective due to lack of cognitive engagement.
This study aims to improve students’ ability to solve the tonicity problems by using videos. Two videos were used as a
media to learn tonicity, both theory and the calculation. The students previously studied tonicity by joining the web-
conference and took a pre-test to measure the baseline score. Then, the students were free to access the videos for 5
hours and took a post-test. The mean of the total score, theoretical score, and calculation skill score was analysed
statistically. The results show a significant increase in the average total score, cognitive score and skill score by 51.38,
35.23, and 71.62%, respectively. In conclusion, the lecturer can use videos as a tool to improve the learning activity.
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1. INTRODUCTION

SARS-CoV-2 started to spread from Wuhan,
China, in December 2019 and was rapidly transmitted
to several countries until WHO declared that the world
is encountering a global health crisis as COVID-19
pandemic. The Indonesian government ordered every
citizen to limit physical interaction and keep personal
hygiene to prevent COVID-19 infection. To ensure the
safety of each person in the institution, most of them
implement the work-from-home system. Teaching and
learning activities at university must adapt to the new
condition due to COVID-19 pandemic since early
2020. Lecturers could not use the conventional
learning method applied in the previous semester since
it gathered many people in the same room, and it could
increase the risk of transmission of the COVID-19.
Thus, lecturers held a remote teaching and learning
activity on an online platform.

Using technology in teaching and learning
activities seem applicable to support and build the
student's knowledge and skills, especially in this
COVID-19 pandemic [1-5]. Many universities use
web conference program to transform the offline
teaching format to online format. Butz et.al
investigated the students' satisfaction and achievement
of online class compared to the opposite form. The
data indicated that the web conference based class is
not as effective as

conventional in-class activity [6]. Cognitive engagement
is one of the aspects that affect the effectiveness of a
course. In the transition to the online class, cognitive
engagement seems lower than the offline class [7]. The
lecturers need to prepare tools that also manageable by
the students [7]. Bruggeman reveals that the
implementation of blended learning in university is
influenced by the teacher’s mindset [8]. Teachers'
creativity is needed to improve student motivation in
online classroom [9,10].

Universitas Andalas provided the online Learning
Management System as iLearn (Moodle) that can be
accessed by all students and lecturers. This platform
offers various activities needed in learning and teaching
activity such as learning material file attachment, video
embedding, a quiz with several types of question form,
SCORM support for an interactive learning process,
assignment, and a discussion room. The features are
suitable to be used in online courses. In this research,
some videos are prepared to support the synchronous
session.

Online course contents seem like a promising way to
deliver teaching materials included in pharmacy
education [11]. Video could be used in improving and
enhancing learning activities—for example, a pre-
recorded lecture intervention to some courses providing
improved skill and student performance in
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pharmaceutics, science, and clinical pharmacy [12-17].
For some people, learning calculations require
repetition, and a recorded video meets this condition.
Due to those research, the optimal video length to
disseminate some information is around 18
minutes[13,17-19].

Sterile Dosage Form Technology course contents
are about how to produce a good quality of injection
and ocular dosage form. One of the course learning
outcomes (CLO) is the students are able to analyze the
tonicity of formula and solve the tonicity problem. This
topic consists of a theory of tonicity and several
tonicity calculation method. In the previous year, this
particular CLO did not meet the target. Some of the
students exhibit low performance in laboratory activity
to design a sterile dosage form, especially about the
tonicity. The pandemic condition required a limitation
in social interaction; therefore, the lecturer could not
directly explain and teach the students. This study aims
to evaluate the effectiveness of videos intervention in
students' performance.

2. EDUCATIONAL ACTIVITY AND
SETTING

This  research ~was a  quasi-experimental
comparative study using pre-test and post-test with two
videos about tonicity as the intervention.

Participants are the students of the Undergraduate
Pharmacy Study Programme (UPSP) of Universitas
Andalas enrolled in the Sterile Dosage  Form
Technology course (FAF 311) on iLearn (n=134).

The Sterile Dosage Form Technology course is a 14
week course to teach the students how to make a good
quality sterile dosage form. One of the contents in this
course syllabus is tonicity. Counting the tonicity is the
basic skill to do the laboratory practice to calculate an
injection or ocular dosage form formula. Thus, the
teaching team allocated this module for two weeks.

This research intervention is in the form of videos
prepared in 2 different topics, each for theory and
tonicity calculation. In the first week, the students
learned tonicity by joining the web conference and
doing the assignment. The students learn about tonicity
directly from the lecturer and self-learning by doing the
task. Next week, the pre-test was administered to
evaluate the students' skills and knowledge from the
previous learning activity. The post-test would be
unlocked after students got a grade for the pre-test and
watched the videos.

The pre-test and post-test questions were created
according to the Sterile Dosage Form Technology
course learning outcome. Eight items were designed to
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assess the theoretical knowledge and seven questions to
evaluate the calculation skill.

The pre-test scores, post-test, theory, and calculation
skill scores were analyzed statistically using paired t-
test performed in Microsoft Excel 2016 (p<0.05).

3. FINDINGS

Tonicity is a crucial factor in formulating a sterile
dosage form. Since most sterile dosage forms would be
produced as an injection, a hypotonic or extremely
hypertonic formula would affect the body homeostatic.
Therefore, a pharmacist, or specifically in this study, an
undergraduate pharmacy student, should adjust the
formula's tonicity to produce a sterile dosage form.
Tonicity of a solution was related to its osmolarity in
comparison with body fluid osmolarity, i.e. blood and
lacrimal fluid. Tonicity can be calculated by various
methods and formulas that used the same variables.
Based on the previous class in 2019, those theories and
formulas were frequently mixed up by the students, and
they cannot give an isotonic formula.
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Figure 1. Score distribution of pre-test (A) and post-
test (B) with tonicity video intervention (n=134)

As stated in the previous section, this study
participants are 134 students of UPSP enrolled in the

Sterile Dosage Form course on ilearn. Every test,
learning material and
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intervention were provided on ilLearn. Figure 1
presented the score distribution of the pre-test and post-
test. Overall, the score distribution chart showed a
normal bell-shaped distribution pattern. The bars are
visually seen to be shifting to the right that indicates
increasing for the post-test result.

Table 1. Score of pre-test and post-test with video

Score Criteria Mean SD* Min Max Paired t-
test
Pretest (n=15) 44.82 12.4 18.8 69.44 1.2x10%
3 9
Post-test (n=15) 67.85 10.0 31.6 87.78
5 7
Theory questions -19
25.44 8.55 6.67 46.69 9.7 x 10
(n=8) - Pretest
Theory questions
(n=8) - Post-test 34.40 6.76 13.3 46.69
Calculation  skill
questions (n=7) - 1951 6.91 5.00 36.12 1.1x10%

Pretest

Calculation  skill
questions (n=7) - 3348 6.49 16.1 41.12
Post-test 1

intervention in Steril Dosage Form Technology course

Note: Each score criteria counted for a total 134
students and statistical analysis was subjected to each
students' pre and post-test score. *SD: Standard
deviation

More details of the numerical data on the pre-test
and post-test scores are presented in table 1. Based on
the mean data, an increase in the overall score,
theoretical ability, and calculation skills was 51.38,
35.23, and 71.62%, respectively. This result is in line
with the t-test statistical analysis results, which gave a
value of p <0.05, so statistically, there was a significant
change in students' theoretical understanding and skills
before and after the intervention.
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Figure 2. Pre-test (blue) and post-test (orange) score
distribution by the question

Question number

Advancesin Social Science, Education and Humanities Research, volume 506

Based on each item score, all questions show an
increase in the average score after the intervention,
especially in items number 10-14, which are part of the
calculation questions. A noticeable increase occurs in
item number 13, which is related to students' ability to
determine the reference data that need to be used in
tonicity calculations.

4. DISCUSSION

This study showed that online self-learning from
videos contains a particular topic significantly improved
the assessment score of knowledge and skill. The students
were previously learned in a conventional teaching
method using a web conference, and most of them scored
less than 50 points. The calculation question gave lower
scores. This result is in line with the theory that
calculation skills might need repetition to understand the
step entirely [17,19]. Thus, this intervention facilitated the
student to rewatch the steps until they fully understand
how to calculate the tonicity. These findings contribute to
advancing online learning method in the Faculty of
Pharmacy, Universitas Andalas. Additionally, in just less
than one-day intervention, this study showed a significant
improvement of students™ course learning outcomes in
Sterile Dosage Form Technology. This is aligned with the
implementation of Outcome Based Education (OBE) in
Indonesia.

In terms of cognitive engagement, this method
provides a good example. The media used, a video, was
preferred by the students. Wong et.ar did a research about
the media preferred by the students between a voice-over
power point and web conference recording, and the
former gain most of the votes [19].

Moreover, the students are expected to have a good
analysis in formulating an injection in laboratory activity
in the next few months. Since they can calculate a
formula's tonicity, they would come with a more rational
and isotonic formula.

5. CONCLUSION

The score comparison between the pre-test and post-
test with video intervention shows positive results
regarding student performance in understanding the
tonicity module, both theory and calculation skill. This
method can be applied to other Undergraduate Pharmacy
Study Program classes to fulfil the course learning
outcome. This online learning system may be optimally
implemented to deliver learning activity in the COVID-19
pandemic.
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