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Abstract:

BACKGROUND AND AIM: Concept maps hold great potential for the students as it helps in
the formulation of new concepts as well to evaluate the learning ability of the students. However, the
use of concept maps as a teaching tool in medical students in India has not been explored, to the
best of our knowledge. This study was conducted to assess the use of concept maps in improving
learning among medical students.

MATERIALS AND METHODS: This study was conducted among Il MBBS students belonging to
two batches. This study was carried out in two stages. In first stage, pretest was taken to test the
knowledge of students. Later, introductory class was taken on tuberculosis and concept map was
used to explain the given concept and later posttest was taken. In second stage, feedback was
taken from the students regarding the concept map. Pre- and post-test results were compared using
Wilcoxon test.

RESULTS: Significant difference between pretest (4 + 1.593) and posttest (10 + 0.762) score was
seen (P < 0.0001). More than 50% of students scored full marks in posttest, whereas no one got full
marks in the pretest. Positive response (82.09%) was received from the students when feedback
was taken regarding the use of concept map.

CONCLUSION: Concept maps are found to be an effective teaching and learning tool for medical
students. They can be used to enhance meaningful learning in students and can be practiced more
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Introduction

Medical schools have adapted alternative
strategies toward educational
programs at the national and international
level. Such a change was necessary to ensure
that students were prepared for a lifelong,
self-directed learning.! Learning is closely
dependent on reading. Reading is a primitive
but necessary skill that is indispensable in
daily life. The process involves relevant
knowledge activation and closely linked
language skills for successful information
exchange through text.” While everyone is
acquainted with reading, effective reading
is a skill that a few acquire. To incite
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in the students for better understandings of the concepts.

Concept formation, feedback, knowledge, learning, map, medical students

effective reading, there are three learning
strategies. First is metacognitive, this is a
scientifically declared best learning strategy
and is a self-regulated mechanism which
empowers learners. Through metacognition,
learners are assessed accurately on current
knowledge, identification of the need for
new knowledge, and strategies to assimilate
the new knowledge.* Second is cognitive
learning, it is a predominant strategy which
involves translating, repeating, taking
notes, grouping of concepts, elaboration,
contextualization, imagery, and keywords.
Third is social strategies, which are also
called affective strategies and is the exchange
of ideas driven by group discussions and
transaction with others.
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Of the many metacognitive strategies, concept mapping
is proven to improve meaningful and independent
learning.!! The concept map was first developed by
Joseph Novak and Bob Gowin at Cornell University
in 1972.1 Concept maps are graphical representations
of a given concept. This reflects the student’s cognitive
framework and offers insight into their understanding.”®!
The placement of the concepts is hierarchical and linked
by arrows with labeled explanatory phrases./®!

Teaching and learning through concept maps have been
explored in medical education.’’ The primary benefits
of concept maps are: it promotes meaningful learning
of medical concepts, provides an additional resource
for learning, enables the instructors to provide feedback
to students, and offers means of assessment of learning
and performance.

In medical education, it is important that the educators
bear in mind the central theoretical underpinning
of concept maps to provide specific suggestions on
constructing meaningful maps. Students use concept
maps for reading assignments, map the pathophysiology
of a disease, or link the medication regimen of a patient
with the disease.!"”!

Concept maps hold great potential for the student as
it helps in the formulation of new concepts as well to
evaluate the student in relation to learning."' However,
the use of concept maps as a teaching and learning tool
for medical students in India has not been explored, to
the best of our knowledge. Although the concept map is
already tested method, not very much in use as a part of
learning. Using a concept map as a teaching and learning
tool helps in active learning as learning is at a higher level
than just memorization. Hence, the present study was
planned to evaluate the effectiveness of concept maps as
a teaching tool and to compare its effectiveness against
traditional teaching practices.

Materials and Methods

This pilot study was conducted in a medical college, for
a period of 4 months. Participants of the study were two
batches of 3-year MBBS students of the same college.
A total of 86 students III MBBS students were included
in the study by convenient sampling method. The study
was done only in MBBS phase III students in two batches.

The study was conducted in two stages.

1. Stagel

Before the start of the study, a sampling frame was
designed, and the list of students enrolled for the class was
obtained. Setting up of the experiment was in accordance
to the pre- and post-test design. The concept map was
designed by the teacher [Supplementary Figure 1]

and was internally assessed for its effectiveness by
an internal expert team being faculty members of the
college.

Before the commencement of the experiments, an
introductory class was provided to the participants. Post
which, a simple test was conducted to assess the extent
of concept understanding and the test result scores were
considered as the pretest scores. For the posttest scores,
the principal investigator used a predesigned concept
map to explain the same concept. Following the session,
another test was carried out, the results of which was
considered as posttest results.

2. Stage?2

The students were divided into six groups and were
given to prepare concept map on diarrhea and were
asked to submit the prefinal copy of concept maps.
The faculty gave feedback on prepared concept
maps. They incorporated the components of feedback
received and submitted the final copy. Assessment
of concept maps was done, and prize was given for
the best concept map in each group [Supplementary
Figure 2].

The students were asked to fill a predesigned
satisfaction questionnaire to assess their perception
toward the concept map after stage 2. Four responses
for each question were provided — strongly agree,
agree, strongly disagree, and disagree. The response
of strongly agree and agree was converted into a
percentage of agreement, and the same was followed for
disagree. The first four questions investigated whether
concept mapping truly enhanced learning, while the
remaining determined the effective acceptance of
concept mapping.

Ethical clearance was obtained from the institutional
ethics committee.

Statistical methods

Data were analyzed using R software version 3.6.0
(R Foundation of Vienna, Austria). Wilcoxon test
was used to compare the pre- and post-test scores of
participants. Categorical variables are given in the
form of a frequency table. Pre- and posttest scores of
participants were given in median =+ standard deviation
form.

Results

Comparison of the pre- and post-test scores of participants
was done; each test included ten questions. Pre- and
post-test score distribution was 4 + 1.593 and 10 + 0.762,
respectively [Figure 1a and b].
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More than 50% of students scored full marks in posttest
assessment [Graph 1b], whereas pretest scores were
low [Graph 1a]. The posttest score was significantly
better compared to pretest score (P < 0.0001).

Almost all the participants reacted positively toward
concept mapping as strongly agree (82.09%). However,
there was no response for disagree and strongly
disagree [Table 1].0%

Discussion

This study was done to assess the effectiveness of concept
map as teaching as well as learning tool. Pretest and
posttest were taken, and significant difference was seen
in the results. Positive feedback was obtained from the
students regarding the use of concept map.

In a study conducted by Sargolzaie et al.,"* on eighty
medical interns where one group was trained by
concept mapping and other by book reading showed
a significant mean difference in concept map group.
Similarly, in a study by Mukhopadhyay et al.,["]
improvement in the percentage of the median score
was seen in the concept map group than the book
reading group. In both the studies, it has been seen that
group using concept map has shown improvement in
the learning capacity of students consistent with the

One study was found to be similar to the current study,
in which Bala et al.'®! carried out study on 150 MBBS
students, in which pre- and post-test was conducted
using concept map on HIV/AIDS. There was a significant
increase in student’s score after concept map (P < 0.05).
Student’s feedback about the effectiveness of concept
map was also positive.

According to the study findings by Taie,? who
conducted a study to see effect of concept mapping as
an innovative teaching strategy to enhance cognitive
learning found that there was a high significant
difference between experimental students” knowledge
about concept mapping before and postawareness
sessions. Concept map improved student’s meaningful
learning levels and most of experimental students
perceived concept map positively.['¥]

Concept mapping is an effective teaching tool and is
an excellent way to evaluate students’ critical thinking.
It can be used in a variety of settings and replace the
traditional care plan as it is innovative teaching tool
as it engages the student and prepares the student
for future clinical decision-making in a complex and
diverse health-care environment."”’ Mapping helps
students to assess existing knowledge to organize and
integrate information, gain insights into new and existing
knowledge, can help in relating basic sciences concepts

present study. to clinical presentation of the patient.'¥ Most of all it
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Graph 1: (a): Pretest scores (b) post test scores

Table 1: Perceptions of the participants towards concept mapping

Question

Strongly agree (%) Agree (%) Strongly disagree Disagree

Concept mapping helped me learn

Concept mapping helped me integrate and clarify the interrelationships among

curriculum contents

Concept mapping learning strategy stimulated me to learn and think
independently

Concept mapping helped me reduce the barriers and enhance my interest in

learning
Concept mapping can be a new medical teaching and learning appro

| think the concept mapping strategy can be easily used in other curricula
| will consider using the concept mapping learning strategy in other curricula

| was satisfied with using concept mapping to learn
| liked using concept mapping to assist me to learn
| can soon adapt to concept mapping

ach

84.9 15.1 - -
80.2 19.8 - -
83.7 16.3 - -
77.9 22.1 - -
82.6 17.4 - -
80.2 19.8 - -
81.4 18.6 - -
84.9 151 - -
86.0 14.0 - -
79.1 20.9 - -
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is the most important visual training tool for practical
teaching to medical students.3’!

In different studies, different topics were selected
for concept mapping such as animal surveillance,™!
HIV/AIDS,™ while in the current study, tuberculosis
was selected, but the results showed a positive impact.
Some studies have been done on medical students!’**!
specifically, while some have been done on nursing
students,” but in both cases, results were positive.

Limitations

Limitations of the study were that some students found
that preparing the concept maps is time consuming.
These concept maps were prepared by students for
limited topics only. This study was a pilot study. The
assessment of the instrument of the study for reliability
was not done. Future studies will be done to take a
follow-up of the students whether they are implementing
the idea of the concept maps in their regular studies
or not. In the future will try to inoculate this in the
curriculum and make it an ongoing process in teaching
students and active learning by students.

Conclusion

Concept maps have found to be effective teaching and
learning tool. The pre- and post-test results indicate
that concept maps help in a better understanding of the
participants. More than 50% of students got full marks
after using concept mapping method. Positive feedback
toward concept mapping from the students indicates the
effectiveness of the concept maps. Using concept maps,
learning abilities can be enhanced and can be considered
for medical education to improve learning.
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Focus question: What the Pathophysiology

and management of tuberculosis

P e

viat
oien

o @ ventianon poor

Gan S Onvuen hiuh -

4
Apical portion of right lung

@
o R s
v
- { So—— Spurumlaampte ey
et vy = — 1
\ cureaar Normal
P PR, =5 (T e i
.‘...i..... 1 Antibiotcs
Coten A SO TS
R TR -~ M L T s s
24m =
Phese ==& o i
@ bacrerial ®
SIS = rame - ®
BT~ P
P e
SRR

=5
<2 monthe

Supplementary Figure 1: Concept map prepared by teacher
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FOCUS QUESTION : WHAT IS PATHOPHYSIOLOGY AND MANAGEMENT OF DIARRHOEA
Rollno : 122 - 129
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Supplementary Figure 2: (a) Concept map prepared by students on diarrhoea part-1. (b) Concept map prepared by students on diarrhoea part-2




