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Abstract
Introduction: Health research training is an important component of the medical curriculum. This study was
conducted to compare the approach of medical students being taught through an integrated modular curriculum
with the students receiving conventional mode of education towards health research.
Materials and Methods: A cross-sectional study was conducted between 3rd-year MBBS students following
Lecture Based Learning and Problem Based Learning (groups A and B respectively). A self-designed pretested
questionnaire was filled by 153 students of each group (from group A in 2019 and group B in 2020) through a
simple randomized sampling technique. Analysis was done using SPSS 21. P-value <0.05 was considered to be
significant for all purposes.
Results: Mean knowledge score of PBL students was 50% against a score of 55.5% of LBL students (pvalue=0.114). However, the mean attitude score of PBL students was 79.2% against a score of 67.4% of LBL
students (p-value< 0.000). Over 49.6% of LBL students and 41.8% of PBL students had satisfactory knowledge.
19.7% of LBL students and 82.3% of PBL students had a satisfactory attitude.
Conclusion: Significantly higher attitude of PBL students was found. However, the level of knowledge was found
to be the same in both groups. PBL curriculum has a positive influence on students on their attitudes towards
health research.
Keywords: Students, Research, comparative study.
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Introduction

Materials and Methods

Health Research is a principled way of obtaining
scientific information and circumstantial evidence to
investigate and solve health care problems.1 Health
research an important component of medical
education, improves critical thinking, learning skills
and provides new information regarding health care
problems.2 Various successful research projects play an
important role in the advancement of the medical field
and other fields of science. These developed and
improved research skills can help the physicians in
better diagnosis and treatment of diseases.3
The educational system of medical institutions,
support, and guidance of faculty staff in an effective
way plays an important role in the enhancement of
students’ reasoning skills and possible research
interest.4,5 The field of health science is changing
rapidly, becoming more and more complex every day.
In order to synchronize with the rapidly evolving
medical field, teaching methodologies are also
changing.
In the past, Lecture Based Learning (LBL) was the
method of choice. It provides a unidirectional flow of
information to students and passively equips them
with the knowledge to orient them towards
examination via a teacher-directed process.6,7 It is
being replaced with Problem Based Learning (PBL)
system which unifies different subjects and integrates
them to provide a creative and active approach to the
learning process. [8] PBL system is useful in enhancing
the integration of knowledge, communication skills,
and self-directed learning.9 It helps in interrelating
theory and practice, fills the gap in between them, and
helps in better understanding of students.10 Abstract
thinking, acquisition of knowledge and skills are the
main objectives of the PBL system.11
RMU has recently shifted towards the PBL method of
teaching. The efficiency of any educational system
depends on its research quality. Where research leads
to the development of significant new therapies and
remarkably improves public health care, it also serves
as a yardstick to judge critical reasoning and
evaluation deduction skills of students. It can therefore
serve as a criterion to assess the quality of education
among students studying different curricula.
The objective of our study is to compare and correlate
the impacts of integrated and conventional learning on
the knowledge and attitude of medical students
towards health research.

A cross-sectional, comparative study was conducted
between Third Year MBBS students following the LBL
curriculum with Third Year MBBS students following
the PBL curriculum in Rawalpindi Medical University.
A total of 306 students were included in the study and
the whole sample size was divided into 2 groups (A
and B). The sample size was calculated by using the
WHO calculator. During May-June 2019, data was
collected from 153 3rd year MBBS students following
the LBL curriculum i.e. Group A, through a simple
randomized sampling technique. In the next year May
2020, the survey was repeated on 153 3rd year MBBS
students following PBL curriculum i.e. Group B with
an identical sampling technique.
Data was collected through a self-designed, pretested
questionnaire. Knowledge was assessed by 10 Multiple
choice questions, having 4 options for each, out of
which only 1 option was correct. A score of ‘1’ was
given for the correct answer and a score of ‘0’ for the
wrong answer. The maximum knowledge score was
10. The attitude was assessed by 10 questions using a
5-point Likert scale. A numerical value is assigned for
scoring purposes i.e. Strongly agree (SAG)=5, Agree
(AG)=4, Neutral (N)=3, Disagree (DA)=2, Strongly
Disagree (SDA)=1. However, reverse scoring was done
in questions no. 4 and 5 i.e. SAG=1, AG=2, N=3,
DA=4, SDA=5. The maximum attitude score was 50.
After taking informed verbal consent, a questionnaire
was randomly distributed among the students in their
lecture hall.
Statistical Package for Social Sciences i.e. SPSS 21 was
used for data analysis. Frequency and Percentages
were calculated for each variable. For descriptive
statistics, mean and standard deviation were
calculated for both knowledge and attitude. Pearson
Chi-square test was applied to compare the knowledge
and attitude of LBL students with PBL students. Pvalue <0.05 was considered to be statistically
significant at a 95% confidence interval.

Results
Out of 153 LBL students, 69.28% were females and
30.72% were males while of the 153 PBL students,
58.82% were females and 41.18% were males. More
than 90% of students from both groups were 20-22
years old.
28.6% LBL students and 31.2% PBL students
participated in research (p-value;0.618), 17.5% LBL
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students and 5.2% PBL students presented their
research in scientific conference (p-value;0.001), 3.9%
LBL students and 1.3% PBL students published their
research articles (p-value;0.152).
10 questions were asked to assess the knowledge of
students towards health research (Table 1). The total
mean knowledge score of both groups was 5.27±1.99.
10 questions were asked to assess the attitude of
students towards health research (Table 2). The total
mean attitude score of both groups was 36.76±4.43.

Students who got >mean score considered to have
satisfactory knowledge and attitude while students
who got ≤mean score considered to have nonsatisfactory knowledge and attitude (Table 3).
The attitude of PBL students is statistically
significantly higher than LBL students towards health
research. However, no statistically significant
difference between the knowledge score of both
groups was found (Table 4).

Table 1: Percentage of Students’ responses to questions assessing their knowledge towards health research
Questions
LBL
PBL
True False True False
1)
Kap study measures
64.7
35.3
37.9 62.1
2)
An idea for something that may be true but has not yet been proved is called 79.7
20.3
76.5 23.5
3)
Hypothesis that propose no significant difference between specified 74.5
25.5
65.4 34.6
population e.g. no difference between Gp A (receiving test drug) and Gp B
(receiving sugar pill) is called
4)
In majority of data analysis, what p-value is taken statistically significant
56.9
43.1
38.6 61.4
5)
A small statistically significant p-value indicates strong evidence against
34
66
47.7 52.3
6)
Incorrect rejection of null hypothesis is
18.3
81.7
20.9 79.1
7)
All of these are part of writing a synopsis except
54.2
45.8
46.4 53.6
8)
When each member of a population has an equally likely chance of being 50.3
49.7
54.2 45.8
selected, this is called
9)
Study in which data is gathered from a population at a specific point in time 45.1
54.9
23.5 76.5
is called
10) Which of the following is qualitative variable
76.5
23.5
89.5 10.5
Table 2: Percentage of students’ responses to questions assessing their attitude towards health research
Questions
LBL
PBL
SAG AG
N
DA
SDA SAG AG
N
DA
1)
Undergraduates
should 0.7
86.3 7.8
4.6
0.7
58.2
40.5 1.3
0
participate in research project.
2)
I feel confident in interpreting 0
31.4 51.6 15.7 1.3
17.6
34
37.9 10.5
a research paper.
3)
I feel confident in writing a 0
23.5 57.5 15.7 3.3
10.5
32.7 46.4 9.8
research paper.
4)
Research at undergraduate 2.6
4.6
29.4 62.1 1.3
0
0
4.6
49
level is not beneficial and not
useful for an undergraduate
student.
5)
Conduction of research is very 2
44.4 36.6 17
0
3.3
17.6 34.6 41.2
difficult for an undergraduate
student.
6)
Undergraduate students can 0.7
56.9 34
8.5
0
12.4
74.5 12.4 0.7
plan and conduct a research
project and write a research
paper.
7)
Research improves critical 0.7
82.4 14.4 2
0.7
45.8
51.6 2
0.7
thinking.

SDA
0
0
0.7
46.4

3.3

0

0
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Research improves learning
skills and communication
skills.
Attending
a
research
methodology workshop is
beneficial for students to
improve
their
knowledge
about health research.
Our mode of education orients
us towards health research.

0.7

84.3

11.1

3.3

0.7

37.9

49.7

9.8

2.6

0

1.3

67.3

24.8

5.9

0.7

43.1

53.6

3.3

0

0

0

35.9

25.5

25.5

13.1

13.7

43.8

26.1

14.4

2

Table 3: Comparison of the level of knowledge and
attitude of students with their mode of education
Knowledge
Attitude
Satisfa NonSatisf Nonctory
satisfactory
actory satisfactory
(%)
(%)
(%)
(%)
LBL 49.6
50.4
19.7
80.3
PBL 41.8
58.2
82.3
17.7
Table 4: Mean knowledge and attitude score of LBL
and PBL students towards health research

LBL
PBL

Knowledge
Mean±SD p-value
5.55±1.95
0.114
5.00±2.009

Attitude
Mean±SD
33.91±2.94
39.61±3.80

p-value
<0.000

Discussion
The study was done to comparatively assess the
knowledge and attitude of students regarding health
research studying in PBL and LBL systems. A
significantly higher number of LBL students (17.5%) as
compared to PBL students (5.2%) presented their
research at the conference (p-value<0.05). However,
participation is significantly similar (p-value>0.05) in
both PBL (31.2%) and LBL (28.6%) students. Moreover,
a significantly similar (p-value>0.05) number of LBL
(3.9%) and PBL (1.3%) students published their
research articles. Although the PBL system did not
affect students' knowledge regarding health research,
it significantly improved their attitudes. Students in
the PBL system showed a remarkably better attitude
than the students in the LBL system i.e. 79.2% score of
PBL students against the score of 67.4% of LBL
students (p-value <0.05). However, Knowledge scores
were significantly similar in LBL and PBL students (pvalue> 0.05).
These results are consistent with a previous study
conducted in Pakistan in Aga Khan University in 2007
which concluded that medical students in the PBL

system showed statistically significant attitude
towards health research as compared to their LBL
counterparts i.e. p-value 0.021; however, no significant
difference in knowledge score of both groups was
found i.e. p-value 0.630.7 A study in 2013 concluded
that problem-based learning considerably increases
clinical reasoning and problem-solving skills among
students i.e. p-value <0.001.12 In 2016, a study in Iran
concluded that students’ critical thinking and
metacognitive awareness are significantly improved
through the PBL system of teaching.13 PBL system is
found to promote teamwork, communication skills,
soft skills, and long-term learning of students.9,11,14
PBL system orients students towards self-directed
learning which in turn promotes reasoning, problemsolving skills, and information gathering. These
qualities form a fertile ground for efficient research
conduction. It is because of these skills that students in
the PBL system feel more confident in participating in
a research project and in interpreting and writing a
research paper. Students with a more positive attitude
towards health research considered it more beneficial.4
This factor is also important for successful research
conduction.
Medical students from both curricula attend similar
seminars and conferences and are taught the same
research material. This may explain the similarity in
knowledge among both groups of students in our
study. Most of the National and International
Literature supports the results of our research.
However, some data is contradictory. Research
conducted in the Netherlands showed that there was
no sizeable difference in both groups with respect to
their research conduction.15 A recent study in Pakistan
in 2016 showed not only a statistically significantly
higher attitude of PBL students but also showed better
knowledge of these students regarding health research
as compared to LBL students i.e. p-value <0.001 for
both knowledge and attitude.16 The discrepancy can
also be due to differences in analysis and evaluation
methods.
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Every research has its limitations. In this study, the
sample was taken with a gap of one year between LBL
and PBL students. The research was conducted in only
one institution and although the study standards in
RMU are well recognized all over the country, the
results cannot be generalized because of the
differences in teaching methodologies and standards
in various institutions. Furthermore, the study may
have been subjected to response set bias from the
respondents.
This research suggests that further studies should be
done to evaluate the efficacy of PBL and LBL systems.
Although students studying in PBL curricula were
found to have better attitudes, both systems should
focus on the provision of quality education as
knowledge was average in both groups.

Conclusion
PBL and LBL students had a similar level of
knowledge but PBL students had a significantly higher
attitude towards health research. The problem-based
learning (PBL) curriculum had a positive influence on
the attitude of students towards health research.
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