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ABSTRACT

Background: There is a need to enhance teaching and learning capability in medical education. Online active
learning methods are being increasingly used in all sectors of education. Multiple choice assessment tests
provided before and after instruction serve as an objective way to assess the effectiveness of the teaching
intervention in improving student learning outcomes.

Objective: To evaluate the effectiveness of online active learning methods using a pre-test—post-test design
among first-year medical students.

Methods: 135 first year MBBS students underwent a teaching session using different online active learning
methods in the subject of Biochemistry. An 18-item Multiple Choice Question (MCQ) test was before and
after. The tests were conducted through online forms and students absent for the session were excluded. Point
scores of the test were analysed.

Results: The mean pre-test score was 14.90 (SD = 1.50), while the mean post test score was 16.80 (SD =
1.20). The improvement was statistically significant (p < 0.001).

Conclusion: Online active learning methods significantly improved knowledge acquisition among first-year
medical students, demonstrating the utility of MCQ-based interventions in medical education.
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INTRODUCTION

Most students struggle with attention and memory during lectures (1). Traditional didactic teaching methods
hardly involve the student in their own learning process. The resulting disinterest in attending lectures and the
tendency to seek other learning platforms has been an emerging phenomenon ever since online learning
methods have surfaced. This has driven the students out of the classroom and even affected faculty morale.
For instance, Campbell et al found that the majority of the faculty had more job satisfaction with more
attendance and preferred to inculcate active learning methods in large group teaching (2). A survey of 336
undergraduate medical students from India reported that only about one-fourth of students described their
learning experience as “good”. Nearly 50 % of students said that teaching methods lacked problem based
learning (3). Students frequently reported monotony of usual lectures as a cause for absenteeism in a survey
done by Jana et al (4). Implementation of active-learning methods, thus, is a need of the hour for the students.

Assessment of knowledge has an irreplaceable role in medical education. However, assessment techniques
and tests need not be limited to examinations. They can be useful devices in the teaching process itself as a
part of active learning. Testing and problem solving during teaching sessions can improve critical thinking
and inquisitiveness while also highlighting key mistakes that the student can improve on. Multiple-choice
question (MCQ) tests serve as an excellent tool for evaluation in the classroom settings because of the
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simplicity of delivery to students and the limitation of time allotted for a teaching session. They are objective
and can be used to quantify and analyse results while also reducing examiner bias (5).

In this study we aim to assess the effect of online active learning methods using pre-test and post-test analysis
in first year MBBS students.

MATERIALS AND METHODS

The study was conducted in the Department of Biochemistry, D. Y. Patil Medical College, Kolhapur, a
recognized institution offering undergraduate medical education. The study used a pre-test post-test design in
which a structured assessment of subject matter was done before and after the teaching intervention to measure
the change in student performance. A total of 135 first year MBBS students were enrolled in the study. These
students were all enrolled in the Biochemistry course as part of their first-year curriculum. Participation for
study was voluntary, and informed consent was obtained before the pre-test. Assessment was done using
structured multiple-choice questions (MCQ). The questionnaire was presented to the students as an online
Google Form. Questions were developed independently by the faculty members of the Department of
Biochemistry after consensus.The questions were designed to assess fundamental concepts, prescribed as
‘competencies’ by the national council, for the topic ‘Extra-cellular matrix’. Each question had a single best
answer and was rewarded 1 point, with a maximum possible score of 18. No negative points were given for
wrong answers and all the questions were mandatory. The study was conducted in three phases during the
same teaching period. Initially, a pre-test consisting of an 18-item MCQ questionnaire was administered to
assess the baseline knowledge of the students. This was followed by a structured teaching session in which
the same set of questions was used as instructional material. Immediately after the teaching session, an
identical MCQ test was administered as a post-test to evaluate improvement in knowledge following the
intervention. The teaching intervention incorporated active learning methods such as guided group discussion,
case- & problem-based learning, explanation of correct answers and student interaction. Care was taken during
assessment to prevent discussion of answers. Test results were not displayed until the end of the session. Data
collected was analysed using descriptive statistics as mean and standard deviation. Normality was assessed
and paired t-test was used to assess the difference between mean scores of pre-test and post-test. Statistical
analysis was performed using SPSS version 25.0, and a p-value of less than 0.05 was considered statistically
significant.

RESULTS

Of the total 135 students who participated in both tests, the mean pre-test score out of 18 was 6.80 and mean
post-test score was 14.90 (Table 1). The results demonstrate a statistically significant improvement in post
test scores compared to pre-test scores (p < 0.001).

DISCUSSION

Results of the study indicate that active learning methods significantly enhance knowledge acquisition during
lectures among medical students. The structured use of MCQs as both teaching and assessment tools facilitated
improved comprehension and retention. The improvement can be attributed to repeated exposure to the same
content and interactive nature of the session which promoted deeper engagement. These results are consistent
with previous literature. For example, in a study of 113 students, Rangareddy et al observed that more than
three-fourth students reported improved engagement and retention with active teaching methods (6). The pre-
test post-test design is widely used to study effectiveness of teaching interventions. The design ensures that
the intervention addresses the tested content and the learning gain can be attributed to the intervention (7).
However, the study design is vulnerable to possible practice effects due to repetition of assessment and to
demand characteristics. Future studies can employ a control group to compare the intervention with other
methods. Also, assessment can be done by other testing methods to describe the effect of active learning
methods in detail. Studies about student perspectives in the form of qualitative surveys can further improve
the implementation of active learning methods.
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CONCLUSION

This study highlights the effectiveness of online active learning methods in improving learning outcomes of
lectures among first-year medical students. The findings support the integration of active learning strategies
as practical teaching methods into medical curricula. These strategies may help in striking a balance between
the traditional lecture-based training and more novel methods to optimize teaching and learning efficiency for
faculty and students.
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Tables: Table 1: Difference in mean pre-test and post-test scores

Test | Mean | Std. Deviation | p-value
Pre | 1490 | 1.50
<0.001*
Post | 16.80 | 1.20
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