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ABSTRACT 
Objective: This study aimed to compare the effectiveness of e-learning modules and conventional 
lectures on knowledge retention of public health concepts among undergraduate medical students. 
Methods: A quasi-experimental study was conducted among 120 third-year MBBS students, who 
were randomly divided into two groups. Group A was taught using structured e-learning modules, 
while Group B received conventional lecture-based teaching. Both groups were assessed using a 
pre-test, immediate post-test and a follow-up test after four weeks. Scores were analyzed and 
compared using appropriate statistical methods. 
Results: Baseline pre-test scores were comparable between the two groups. Both teaching methods 
resulted in significant improvement in immediate post-test scores; however, the e-learning group 
showed higher mean scores compared to the lecture group. At four-week follow-up, a decline in 
scores was observed in both groups, but knowledge retention remained significantly higher in the e-
learning group. 
Conclusion: Both e-learning modules and conventional lectures are effective in enhancing 
knowledge of public health concepts among medical students. However, e-learning appears to 
provide better long-term knowledge retention. A blended learning approach combining both 
methods may offer an optimal strategy for improving educational outcomes in medical curricula. 
 
Keywords: E-Learning, Conventional Lectures, Knowledge Retention, Public Health Education, 
Medical Students. 

 
INTRODUCTION 

Medical education has never really been 
completely static, even though sometimes it 

feels like it is. It has always been shaped by 

the needs of society and the resources 
available at a given time. (Cook et al., 

2013)This means that it is in one way or 
another, has always been evolving. If we look 

back, the basic structure has not changed that 
much. Students sitting in lecture halls, 

teachers explaining concepts and notes being 

taken, sometimes carefully and sometimes not 
so much. (Taveira-Gomes et al., 2016) 

For many years, conventional lectures have 
remained the central method of teaching in 

medical schools across the world and even 

now they still hold a central place in most 
medical college 

s. These lectures are practical, allow a lot of 

content to be delivered in a limited timeand 
are relatively easy to organize.(Cook et al., 

2008) But at the same time, there has been a 
growing need among students and educators 

that lectures alone may not be enough, 
especially when the goal is to actually 

understand and memorize what is being 

taught.(Broudo and Walsh, 2002) 
One issue that is often seen is the passive 

nature of lectures. Students sit, listen and try 
to absorb information, but there still remains a 

lack of interaction. Some students manage 

well with this stylebut others lose focus 
somewhere in the middle of a long 

lecture.(Wong, 2009) It not meansthat they 
are not interested, but it can just be difficult 

for some students to stay engaged for that 
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long time. Even sometimes the lecture is good 

but the amount of information delivered can 

be overwhelming for many. By the time 
students go back to revise, some of the details 

of lectures already start fading.(Banzi et al., 
2009) 

This isspeciallymore noticeable in subjects like 
public health. Compared to clinical subjects, 

public health at least initially can feel a bit 

abstract. It deals with populations, statistics, 
prevention strategies and broader concepts 

studies that don’t always have an immediate, 
visible connection to the patient care. 

(Hammoud and Barclay, 2002)Because of this, 

students sometimes approach it 
differently,some take it seriously while others 

see it as something to get through for exams. 
But in reality, the importance of public health 

is quite significant, even if it doesn’t always 
seem that way during early medical 

training.(Ilgen et al., 2013) 

Understanding the concepts like epidemiology, 
screening or health promotion is not just 

about learning the definitions. It requires a 
certain level of thinking andtrying to see how 

these ideas apply in real-life situations. 

(Morrow et al., 2010)And for that, just 
listening to a lecture might not always be 

enough. Students may understand something 
in the moment, but whether they retain it 

after a few weeks is another question 

altogether.(de Leng et al., 2006) 
With the increasing use of technology, things 

have started to shift a little. E-learning has 
become more common in the past few years 

in medical education due to the increasing 
availability of digital tools and internet 

access.(Burg, 2008) At first, it was seen more 

as a supplement to traditional teaching but 
now in many places it is being used more 

actively. It is sometimes even replacing face-
to-face sessions.(Cook et al., 2011) 

E-learning can take different forms. It might 

be a recorded lecture, an online module or a 
combination of text, images and short videos. 

Some modules include quizzes or self-
assessment questions, which students can 

attempt as they go along. (Fischer, 2003)The 
idea is to make learning a bit more engaging 

and less one-directional. Instead of just 

receiving information, students can interact 
with the content in some way.(Challa et al., 

2021) 
One of the main advantages of e-learning is 

the flexibility. Students can go through the 

material at their own pace, pause when 

needed and come back to it later. This might 

sound like a small thing, but it actually makes 

a difference. (Lewis et al., 2014)In a lecture, if 
you miss a point, it’s gone unless you ask 

immediately, which not everyone is 
comfortable doing. With e-learning, there is 

less pressure in that sense.(Reed et al., 2014) 
Another thing is the way content is presented. 

Many e-learning modules use diagrams, short 

videos or even case-based examples. These 
can make the material a bit easier to 

understand especially for the topics that are 
dry or difficult to visualize. (Sucha et al., 

2013)Also, the inclusion of quizzes or small 

tests in between helps students check if they 
are actually understanding what they are 

studying. It’s not always perfect as some 
modules are better designed than othersbutit 

still offers a different kind of learning 
experience.(Cook et al., 2010) 

It would not be correct to say that e-learning 

is clearly better in every situation. There are 
stillsome aspects of conventional lectures that 

are hard to be replaced. For example, direct 
interaction with a teacher can be very helpful. 

(Nitsche et al., 2023)Sometimes a simple 

explanation given in person makes things 
clearer than any number of slides or videos. 

Also, being physically present in a classroom 
creates a kind of structure. Students are more 

likely to stay on a track because there is a 

fixed schedule.(Sorg et al., 2022) 
On the other hand, with e-learning, a lot 

depends on the student’s own discipline. Some 
students are quite good at managing their 

time and completing modules 
properly.(Alverson et al., 2008)But some may 

delay their study and waste time or go 

through the material quickly without actually 
focusing. So, while e-learning provides 

freedom, it also requires responsibilityand not 
everyone can handle that in the same 

way.(Colsman et al., 2006) 

When it comes to knowledge retention, the 
comparison becomes even more important. It 

is one thing to understand a concept right 
after studying it and another thing to 

remember it weeks later. (Beux and Fieschi, 
2007)In medical education, retention is 

especially important because students are 

expected to build on what they have learned 
over time. If the basics are not retained, it 

becomes harder to connect new information 
later.(Sinclair et al., 2015) 

Public health concepts in particular, need to be 

memorized beyond exams. Either it is 
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understandingof how the diseases spread or 

knowing the principles of prevention because 

these are things that doctors may need to 
apply in different contexts. So, the method of 

teaching should ideally support not just short-
term learning but also longer-term 

retention.(Kékes, 1999) 
In fact, it is now believed that a combination 

of both methods might be the most practical 

approach. Lectures can be used to introduce 
concepts while e-learning modules can provide 

opportunities for revision and deeper 
understanding. (Spinello and Fischbach, 

2004)This mixed approach tries to make use 

of the strengths of both methods but it also 
requires careful planning to be effective. 

(Wautier et al., 2005)At the same time, it is 
important to not assume that newer methods 

are automatically better. Just because e-
learning is more modern or more 

technologically advanced does not mean it will 

always lead to better learning outcomes.(Aryal 
and Pereira, 2014) 

In a way, this is also about adapting to change 
without losing what already works. Medical 

education is gradually evolving and teaching 

methods need to keep up with that. But at the 
same time, it is important to base these 

changes on evidence rather than assumptions. 
Understanding how students learn best 

especially in subjects like public health can be 

helpful in designing teaching strategies that 
are not only effective in the short term but 

also meaningful in the long run. 
 
MATERIALS AND METHODS 

This study was carried out among 
undergraduate medical students from Sahara 

Medical College and Narowal Medical College 
to compare the effectiveness of e-learning 

modules and conventional lectures in terms of 

knowledge retention of public health concepts. 
The study design was quasi-experimental in 

nature and was conducted over a period of a 
few weeks during the academic session.The 

participants were selected from third-year 

MBBS students as they had already been 
introduced to basic public health topics in their 

curriculum.  
A total of 120 students were included in the 

study. Students who were willing to participate 
were enrolled after a brief explanation of the 

study purpose and verbal consent was taken. 

Participation was kept voluntary and students 
were informed that their academic standing 

would not be affected in any way. 

The students were then divided into two 

groups. This division was done using a simple 

random method to reduce selection bias 
although complete randomization in a strict 

sense was somewhat difficult due to 
scheduling and class arrangements. Each 

group consisted of 60 students. Group A was 
assigned to the e-learning modulewhile Group 

B attended conventional lecture sessions. 

The study focused on selected public health 
topics including epidemiological measures such 

as incidence and prevalence, levels of 
prevention, screening methods and basic 

principles of health promotion. These topics 

were chosen because they are commonly 
taught at the undergraduate level and are 

often considered conceptually challenging by 
students. 

For Group A, the e-learning modules were 
prepared in advance. These modules included 

written content, diagrams and short 

explanatory videos. Some sections also had 
simple self-assessment questions to help 

students check their understanding. The 
modules were shared with students through 

an online platform and they were given a fixed 

time frame about one week to go through the 
material. Students were allowed to access the 

modules multiple times depending on their 
preference. 

Group B, on the other hand, attended 

conventional lectures conducted by faculty 
members from the Department of Community 

Medicine. These lectures were delivered in a 
classroom setting using PowerPoint 

presentations and verbal explanations. The 
duration and content coverage were kept 

roughly similar to the e-learning material to 

maintain some level of consistency between 
the two groups. 

To assess knowledge retention, three sets of 
assessments were carried out. Before the 

intervention, all students were given a pre-test 

to evaluate their baseline knowledge of the 
selected topics. This test included multiple-

choice questions and a few short-answer 
questions. The purpose was mainly to ensure 

that both groups started at a similar level. 
Immediately after the completion of the 

teaching sessionsa post-test was conducted. 

This test was similar in structure to the pre-
test but not exactly identical particularly to 

avoid recall bias. It aimed to assess immediate 
knowledge gain. 

A follow-up test was then conducted after four 

weeks to evaluate retention of knowledge over 
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time. Students were not given prior notice of 

the exact date of this test although they were 

aware that a follow-up assessment would be 
conducted. This was done to get a more 

realistic idea of how much information they 
had retained without targeted revision. 

All test papers were checked using a 
standardized marking scheme. Scores were 

recorded and entered into a data sheet for 

analysis. The mean scores for pre-test, post-
test and follow-up test were calculated for 

both groups. The data were then compared to 
see if there was any significant difference 

between the two teaching methods. 

Basic statistical analysis was performed using 
SPSS version 22. Descriptive statistics such as 

mean and standard deviation were calculated 
and inferential tests were applied where 

appropriate to compare the groups. A p-value 
of less than 0.05 was considered statistically 

significant. 

Some practical limitations were noted during 
the study. For example, it was difficult to 

control how seriously students engaged with 
the e-learning modules, as this depended 

largely on individual motivation. Similarly, 

attendance in lecture sessions was monitored 

but attention levels during lectures could not 

be measured objectively. Despite these 

limitations, efforts were made to keep 
conditions as comparable as possible between 

the two groups.Overall, the methodology was 
designed to reflect a realistic academic setting 

rather than a highly controlled experimental 
environment, so that the findings could be 

more applicable to everyday teaching 

practices. 
 
RESULTS 

A total of 120 undergraduate medical students 
participated in the study, with 60 students in 

each group. All participants completed the pre-
test and post-test assessments. However, a 

small number of students (n=5) were absent 

during the follow-up test, so the final retention 
analysis was carried out on 115 students. 

At baseline, the pre-test scores of both groups 
were quite similar, which suggests that the 

initial level of knowledge regarding public 
health concepts was more or less comparable. 

There was no statistically significant difference 

between the two groups at this stage (p > 
0.05).

 
Table 1: Comparison of Pre-test Scores between Groups 

Group Number of Students Mean Score ± SD 

E-learning 60 11.8 ± 2.3 

Conventional Lecture 60 12.1 ± 2.5 

 
After the intervention, both groups showed an 

improvement in their post-test scores. 

However, the increase appeared to be slightly 
higher in the e-learning group compared to 

the lecture group. Students who used the e-

learning modules seemed to perform better 

immediately after the learning session.

 
Table 2: Comparison of Post-test Scores between Groups 

Group Number of Students Mean Score ± SD 

E-learning 60 18.6 ± 2.1 

Conventional Lecture 60 16.9 ± 2.4 

 
The difference in post-test scores between the 

two groups was found to be statistically 
significant (p < 0.05), indicating that the 

method of teaching had some effect on 
immediate learning outcomes. 

When the follow-up test was conducted after 

four weeks, both groups showed a decline in 

scores, which was expected to some extent. 

However, the reduction in scores was more 
noticeable in the lecture group, while the e-

learning group retained a relatively higher 
proportion of their initial gain.

 
Table 3: Comparison of Follow-up (Retention) Scores between Groups 

Group Number of Students Mean Score ± SD 

E-learning 58 16.9 ± 2.2 

Conventional Lecture 57 14.8 ± 2.6 
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The difference in retention scores between the 
two groups was statistically significant (p < 

0.05). This suggests that students who 

learned through e-learning modules were able 
to retain the information more effectively over 

time compared to those who attended 
conventional lectures. 

To better understand the pattern of 

improvement and decline, the mean score 
changes were also compared within each 

group.
 

Table 4: Within-Group Comparison of Scores 

Assessment E-learning (Group A) Mean ± SD Lecture (Group B) Mean ± SD 

Pre-test 11.8 ± 2.3 12.1 ± 2.5 

Post-test 18.6 ± 2.1 16.9 ± 2.4 

Follow-up 16.9 ± 2.2 14.8 ± 2.6 

 
It can be seen that both groups improved 

after the intervention, but the degree of 

improvement was higher in the e-learning 
group. Also, although some decline occurred in 

both groups at follow-up, the drop was less 
marked in Group A. 

In addition to the quantitative results, some 

general observations were noted during the 
study period. Students in the e-learning group 

appeared more engaged with the material at 
least based on their feedback and participation 

in module-based quizzes. On the other hand, a 
few students in the lecture group reported 

difficulty in maintaining concentration during 

longer sessions, although this was not formally 
measured. 

Overall, the results suggest that while both 
teaching methods are effective to some 

extent, e-learning modules may have an 

advantage when it comes to both immediate 
understanding and longer-term retention of 

public health concepts. 
 
DISCUSSION 

The present study was carried out to compare 
the effectiveness of e-learning modules and 

conventional lectures in terms of knowledge 
retention of public health concepts among 

undergraduate medical students. The findings 

suggest that although both methods were 
helpful in improving student’s knowledge but 

the e-learning approach showed somewhat 
better results, especially when retention over 

time was considered. 

At the beginning of the study, the pre-test 
scores of both groups were quite similar, which 

was expected and also important for 
comparison. It indicated that the baseline 

knowledge of students in both groups was 

more or less the same, so any difference 
observed later could be attributed, at least to 

some extent to the teaching method rather 
than prior knowledge. This part of the result 

aligns with what has been seen in other 

similar studieswhere groups are often 

comparable before the intervention is applied. 

After the teaching sessions, both groups 
showed improvement in their post-test scores. 

This is not surprising, as any structured 
teachingwhether lecture-based or 

digitalusually leads to some level of learning. 

However, the increase in scores was slightly 
higher in the e-learning group. One possible 

reason for this could be the way the material 
was presented. The e-learning modules 

included visual elements, repetition and self-
assessment questions, which may have helped 

students understand and process the 

information more actively. 
This idea is supported by previous research as 

well. A study by Ruiz JG et al. highlighted that 
e-learning can be as effective as or even more 

effective than, traditional teaching methods 

when it incorporates interactive elements and 
allows self-paced learning.(Ruiz et al., 

2006)Similarly, Cook DA and colleagues found 
that internet-based learning in health 

professions showed positive effects on 
knowledge acquisition compared to no 

intervention and was at least comparable to 

traditional methods.(Cook et al., 2008) 
What stands out more clearly in the present 

study is the difference in retention after four 
weeks. Although both groups showed some 

decline in scores which is expected over time, 

the decrease was less in the e-learning group. 
This suggests that students who learned 

through e-learning modules were able to 
retain the information better. It might be 

related to repeated exposure, as students in 

that group had the option to revisit the 
material multiple times. Even if not all 

students did so extensively, the availability 
itself could have contributed to better 

reinforcement. 
Another possible explanation is the level of 

engagement. In conventional lectures, even 

when students are attentive, the learning 
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process is largely passive. In contrast, e-

learning often requires some level of 

interaction, even if it is just answering a few 
questions or navigating through content. This 

active involvement may help in better 
encoding of information which in turn supports 

retention. 
A study by Campbell et al. also reported that 

students in online learning conditions 

performed modestly better, on average, than 
those receiving face-to-face instruction, 

particularly when the online learning included 
interactive and collaborative 

elements.(Campbell et al., 2008)Although the 

present study did not specifically measure 
interaction levels, the structure of the e-

learning modules likely encouraged more 
active participation. 

That being said, it would not be entirely 
accurate to conclude that conventional 

lectures are ineffective. The lecture group in 

this study also showed a clear improvement in 
scores, both immediately and at follow-up, 

even if the retention was comparatively lower. 
Lectures still have certain advantages, 

especially in terms of direct communication 

with the instructor. Students can ask 
questions, clarify doubts instantly and 

sometimes benefit from explanations that are 
tailored in real time. 

In fact, some students may actually prefer 

lectures, particularly those who find it difficult 
to study on their own or manage their time 

effectively. E-learning, while flexible, also 
requires self-discipline. Not all students may 

engage with the material in the same way and 
some might go through it quickly without 

proper understanding. This variability is 

something that is harder to control in a digital 
learning environment. 

Another point worth considering is that the 
effectiveness of e-learning depends a lot on 

how well the modules are designed. Poorly 

structured or overly complex modules may not 
produce the same benefits. In this study, 

efforts were made to keep the content simple 
and focusedbut it is still possible that 

differences in design could affect outcomes in 
other settings. 

The findings of this study are generally 

consistent with earlier work in this area, 
although not all studies show identical results. 

For example, Clark et al. found that interactive 
and computer-based instruction could enhance 

learning outcomes but the extent of 

improvement varied depending on the subject 

and method used. This suggests that while e-

learning has potential, its impact may not be 

uniform across all contexts.(Clark et al., 2016) 
There are also some limitations that should be 

acknowledged. The study was conducted in a 
single institution with a relatively limited 

sample size which may affect how widely the 
results can be applied. Also, factors like 

individual learning styles, motivation levels and 

prior exposure to digital tools were not 
assessed in detail. These could have 

influenced how students responded to the 
different teaching methods. 

Another limitation is that the level of 

engagement with e-learning modules could 
not be fully monitored. While access was 

provided, it was not possible to track exactly 
how much time each student spent on the 

modules or how thoroughly they went through 
the content. Similarly, in lecture sessions, 

attendance was noted but attention and 

participation could not be measured 
objectively. 

Despite these limitations, the study provides 
some useful insights. It suggests that e-

learning can be an effective tool for teaching 

public health concepts, particularly when the 
goal is to improve retention over time. At the 

same time, it does not completely replace the 
role of traditional lectures. 

Overall, the findings support the idea that 

teaching methods in medical education should 
continue to evolve but in a balanced and 

evidence-based manner. Simply adopting new 
technologies is not enough; it is important to 

understand how they actually affect learning 
and whether they meet the needs of students 

in a meaningful way. 

 
CONCLUSION 

This study showed that both e-learning 

modules and conventional lectures are 
effective in improving knowledge of public 

health concepts among undergraduate medical 
students, but there are noticeable differences 

in long-term retention. Although immediate 

post-test performance improved in both 
groups, students exposed to e-learning 

demonstrated better retention of knowledge 
after four weeks compared to those taught 

through traditional lectures. This may be 
related to the interactive nature, flexibility and 

opportunity for repeated revision offered by e-

learning platforms. However, conventional 
lectures still remain valuable, particularly for 

structured teaching and direct teacherstudent 
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interaction. Overall, the findings support the 

idea that integrating e-learning with traditional 

teaching methods, rather than replacing them 
entirely, may provide a more balanced and 

effective approach to medical education, 
especially for concept-heavy subjects like 

public health. 
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