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ABSTRACT )

Background: Due to the complexity of pharmacology as a discipline, it is important to develop innovative methods to
improve student performance. Computer-assisted learning (CAL) may play an important role in any instructional situation,
whether practical or theoretical. CAL deals with a range of computer-based packages, which are focused on to provide
interactive instruction usually in a specific subject area. CAL projects are designed in such a way that it helps to provide
students with an alternative to traditional lectures. Aims and Objectives: The objectives of the study were (i) to assess the
change in knowledge level with CAL and lecture-based learning (LBL) and (ii) to assess students’ perception about CAL
and LBL. Materials and Methods: A quasi-experimental study was carried out among undergraduate medical students
in pharmacology. The study was carried out using Ex-Pharm T 1.0 Software, Animation Software, and Questionnaire cum
Feedback form. Results: The mean score for test followed by lecture was 5.93 £ 0.82 while for the mean score for test
followed by CAL was 8.89 + 0.98. The test mean score was significantly higher (P < 0.05) for test followed by CAL as
compared with lecture. The students’ perception total score as well as mean score was higher for CAL as compared with
the lecture, but the difference in score was not statistically significant (P = 0.094). Conclusion: There is a significant
improvement in the knowledge level of students with CAL. The students’ perception score for all the item analysed is
greater for CAL than LBL.
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INTRODUCTION and it invariably proves cost effective especially when time

is limited, and equipment is in short supply.”’ CAL deals
Due to the complexity of pharmacology as a discipline, itis  with a range of computer-based packages, which are focused
important to develop innovative methods to improve student  on to provide interactive instruction usually in a specific
performance.!"’ Computer-assisted learning (CAL)mayplayan  subject area. CAL projects are designed in such a way that
important role in any instructional situation, whether practical it helps to provide students with an alternative to traditional
or theoretical. It has the qualitative and quantitative potential lectures.”®! These can range from sophisticated and expensive
to raise teaching standards to new levels of sophistication, commercial packages to applications developed by projects

in other educational institutions or national initiatives to

Access this article online simple solutions developed by individuals with no funding

Website: www.njppp.com Quick Response code or support to tackle a very local problem. They offer a range
E T E of benefits like it is convenient and flexible.

DOI: 10.5455/njppp.2019.9.1133824112018 - Thus, this study is planned to compare the effectiveness

E of CAL and lecture in understanding pharmacology with

' following objectives: (i) To assess the change in knowledge
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level with CAL and lecture-based learning (LBL) and (ii) to
assess students’ perception about CAL and LBL.

MATERIALS AND METHODS

A quasi-experimental study was carried out at Government
Medical College, Palakkad, Kerala, a tertiary care teaching
hospital. The study was approved by Institutional Review
Board. Informed written consent was obtained from each
participant before enrolling them into the study. 80 2™ year
MBBS students were enrolled in the study. The students who
have declined to give consent were excluded from the study.

The students were exposed to both types of teaching
methodology - LBL and CAL. In the first phase, the students
were taught two topics using lecture and preceded by the test. In
the second phase, the students were taught two different topics
using CAL and preceded by the test. For CAL, one topic was
taught using Ex-Pharm T 1.0 Software. The software is aimed
at helping the undergraduate students understand, remember
and recall drug actions. Ex-Pharm, a demonstration software,
developed by Jawaharlal Institute of Postgraduate Medical
Education and Research, Pondicherry, India. The package
contains programs such as effects drugs on the rabbit eye,
effects of drugs on the frog heart, bioassay of histamine on the
guinea-pig ileum, effects of drugs on the frog esophagus, and
effects of drugs on dog blood pressure and heart rate. These
programs can simulate drug actions. The user can conduct
experiments and collect data.! The second topic for CAL was
taught using an animal software from Goodman and Gilman.
Students’ perception regarding both teaching methodology
was evaluated using questionnaire cum feedback form.

The data were recorded and entered in Microsoft Excel.
The data were represented in number, percentage, and
ratio. Unpaired #-test was used to analyze the difference in
2 methods. Mann—Whitney U-test for ordinal data (Likert
scores of students’ satisfaction) was performed using SPSS
21.0 Software. Differences are considered to be statistically
significant if P < 0.05.

RESULTS

The mean score for test followed by lecture was 5.93 +0.82 while
for the mean score for test followed by CAL was 8.89 + 0.98.
The test mean score was significantly higher (P < 0.05) for test
followed by CAL as compared with the lecture. The students’
perception total score as well as mean score was higher for
CAL as compared with lecture but the difference in score was
not statistically significant (P = 0.094) [Tables 1-3].

DISCUSSION

CAL techniques are humane educational aids and teaching

Table 1: Comparison of mean score of both methods

Methods n Mean+SD P-value
Lecture 80 5.93+0.82 <0.001*
CAL 80 6.89+0.98

*P<0.05: Statistically significant difference. SD: Standard deviation,
CAL: Computer-assisted learning

Table 2: Students’ perception total score for both methods

Opinion Lecture CAL
(total score) (total score)

Useful to understand the topic 75 84
Motivated to learn further 86 96
Makes more responsible for studying 83 95
Helps to integrate knowledge in 91 99
pharmacology

Useful in scoring more marks in exams 96 107

CAL: Computer-assisted learning

Table 3: Students’ mean perception score for all the item

analyzed
Methods n Mean score+SD P-value
Lecture 80 1.077+0.099 0.094
CAL 80 1.20+0.104

SD: Standard deviation, CAL: Computer-assisted learning

complement existing humane education. The emergence and
application of computer technologies have revolutionized
science and society as a whole. High-speed processors
and powerful Software have transformed the way that data
are gathered and processed, how biological processes are
modeled and explained, and how knowledge is transferred.
The opportunities associated with the development of
computer-based technology in contributing to effective life
science education have grown exponentially within the last
decade. The internet, and multimedia software available on
compact disc read-only memory and digital versatile disc, is
playing powerful roles in many universities, with applications
in labs and lectures, tutorials, and project work.[) In the
present study, comparison of lecture-based learning with
CAL is done where a software and an animation is used to
complement the lecture.

The test mean score was significantly higher (P < 0.05) for
test followed by CAL as compared with lecture. The students’
perception total score as well as mean score was higher for
CAL as compared with the lecture, but the difference in score
was not statistically significant (P = 0.094). In Chuthapisith
et al., students who watched the CAL package had superior
retention performance percentage scores (P = 0.02, 95%
confidence interval [CI] = 0.83—-12.19, and effect size = 0.8)
and level of enjoyment (P = 0.04, 95% CI = 0.03-2.75,
and effect size = 0.7) compared with students who read the

approaches that can replace harmful animal use or  information leaflet. In this study also, students who watched
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CAL package, had superior retention evident from the test
score percentage 6.88 average for CAL, as against 5.92
average for LBL, which is statically significant by unpaired
t-test with P < 0.0001.1"

CAL software can be used as an acceptable method ofteaching
practical pharmacology demonstrations to students.®! Many
studies have highlighted the usefulness of CAL.P!! In this
study, the perception of students toward CAL is better than
LBL in all the item analyzed by Likert scale, although not
statistically significant.

Strength and Limitations of the Study

The strength of the study is a repetition of the topic was not
done in both methods. The major limitations for the present
study were smaller sample size and single session study. The
study with a larger sample size involving multiple sessions is
needed to check for the reproducibility of the results.

CONCLUSION

There is a significant improvement in the knowledge level of
students with CAL. The students’ perception score for all the
item analyzed is greater for CAL than LBL.
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