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ABSTRACT

Background: The traditional teaching learning methods involve a one way process of transmission of knowledge leaving the
students lacking behind in creative abilities. Medical schools need to change their teaching strategies to keep the interest of students
and empower them for future self- learning and critical thinking. Objective: To assess the impact of mind mapping technique in
information retrieval among medical college students in Puducherry. Methods: A pilot study was conducted using experimental
study design among sixth semester MBBS students (n =64) at a medical college in Puducherry, India. One group (n =32) followed
the text reading method and another group (n = 32) followed the mind mapping technique to learn the same passage given to them.
The knowledge about the topic was assessed using a pre designed questionnaire at baseline, day O and day 7. The knowledge gain
is the primary outcome variable and is compared between two groups. The feedback regarding the teaching methods was obtained
from the participants. Results: Mean knowledge score in the text group was lesser than the mind map group at baseline (2.6 Vs
3.5; p =0.08). On Day 0, the mean score in text group was slightly lesser than the mind map group (8.7 Vs 9.0; p = 0.26). On
Day 7, the mean score in mind map group is significantly more than the text group (8.9 Vs 8.5; p =0.03). Conclusion: The mind
mapping technique is an innovative and effective method in remembering things better than the routine way of reading texts.
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Introduction knowledge transmission from the teacher to the student
leave them lacking behind in creative abilities. In these
competitive times, it is essential to transform our medical
students from text book muggers and encourage critical
thinking. The teaching and learning strategies to support

Medical education has come a long way over the past
few decades. It has evolved greatly from the once
blackboard oriented, teacher centered approach to the
use of clickers and modern technologies keeping in pace
with this digital era. The traditional teaching learning
methods like lecture thatinvolve the one way process of This is an open access article distributed under the terms of the Creative
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the voluminous amount of course material, which needs
to be completed in the four and a half years duration,
is minimal.?

Medical schools need to change their teaching strategies to
keep the interest of students and empower them for future
self- learning and critical thinking. Realizing this need,
the World Federation for Medical Education came into
existence in 1972 with the objective to provide competent
medical professionals with the highest scientific and
ethical standards.?! In India, the Medical Council of India
(MCI) is now training young medical faculty in modern
and innovative teaching technologies.!

Newer techniques that keep up with the growing
times are necessary in medical education as well.
One such method is the "Mind Mapping technique’.
This technique, first developed by Tony Buzan, is a
map with a “central image, main themes radiating
from the central image, branches with key images
and key words, plus branches forming a connected
nodal structure”.P! It enables the learner to draw
the information in diagrams instead of writing it in
sentences, makes it possible to concise vast amount
of information on a single page, thus making it easy
for the students to refresh the information just by
a glance.l This technique, which makes complex
text simpler and improves self- learning is gaining
attention. The use of attractive colours, pictures and
flowcharts capture the interest of audience making it
pleasing to the eyes of the reader, bringing about a
renewed sense of enthusiasm in the classroom.>”! Data
also suggests that mind mapping helps improve the
ability to remember and recall facts better.[

Therefore, we have undertaken the present study to
assess the effectiveness of mind mapping technique in
improving the ‘memory” component of the cognitive
domain of learning of the medical college students.

Methods

We conducted a pilot study using experimental design
among sixth semester MBBS students (n = 64) at
Pondicherry Institute of Medical Sciences, Pondicherry
during May 2014. All the sixth semester MBBS students
who attended the community medicine class (2 hour)
on 10" May 2014 were included in the study, and
those who were absent on that day were excluded
[Figure 1]. Informed consent was obtained from all the
participant students. A topic from the recommended
text book of Community Medicine was randomly
selected, and the topic was unknown to the participants
till the initiation of the study, that is, distribution of
the passage regarding selected topic to be learnt. The
baseline knowledge about the topic was assessed using
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predesigned questionnaire among all the participants.
The questionnaire had ten Multiple Choice Questions
(MCQs) from the selected topics designed by the
researchers and their team. Face validity and content
validity was done. Each right response carried 1 point
and wrong response carried 0 point. Thus, knowledge
of the participants was measured as scale (numerical)
variable and mean scores were calculated.

The participants were then randomized into two groups
using simple randomization (lottery method) technique.
Each group was made to sit in a separate lecture hall.
Blinding was not done as the intervention is training based.

One group (n = 32) received the three sided text passage
(approximately 1500 words) of the selected topic from
a standard text book and were asked to read the topic
by routine text reading method, and for the other group
(n = 32), the researcher had a special session for 20
minutes to teach them about the learning method
through mind map technique, and they were asked
to follow the mind map technique to learn the same
passage received by the other group. Time allotted for
each group to learn the topic, through the respective
methods advised to them, was 20 minutes.

The knowledge of the participants was assessed on Day
0 (immediately after intervention) and at Day 7 after
the intervention. The knowledge gain is the primary
outcome variable and it is compared between the two
groups. The feedback regarding the teaching methods
was obtained from the participants.

The data was entered and analyzed in SPSS version 16.0
by a post graduate student who was notinvolved in the
study (blinded to the intervention). The difference in
the mean knowledge score between the groups before
intervention, immediately after intervention (day 0) and
one week (day 7) after the intervention, was calculated.
The difference in the knowledge gain between the
groups immediately after intervention and one week
after the intervention was also calculated. Student t test
was used to test the hypothesis. The feedback regarding
the teaching methods was graded in likert scale by the
participants under various parameters. The proportions
were calculated and compared between the groups;
chi-square test was used to see the significant difference
of proportions between the groups. The content analysis
of the responses / comments and suggestions given
for the open ended questions of feedback form was
also done.

Sample size was not calculated initially. However, power
analysis done retrospectively showed that the achieved

sample size (n = 32 in each group) is able to detect the
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Table 1: Comparison of gender distribution and mean marks in the recent internal exam between both the groups.

Variables Text group (n = 32) Mind map group (n = 32) p Value
Male n (%) 15 (46.9) 15 (46.9) 1.000"

Gender Female n (%) 17 (53.1) 17 (53.1)

Marks Mean (SD) 51.7 (12.4) 47.2 (14.9) 0.199**

obtained***

*Chi-square test, **t test, *** Marks obtained in the recent internal test in Community Medicine.

mean difference of 0.4 between the group 1 (SD1 = 0.46)
and group 2 (SD2 = 0.97) with 90% CI and 69% power.

Results

A total of 64 participants were recruited and randomized
into two groups of 32 each. [Table 1] shows that in both
the groups, there were 46.9 % (n = 15) males and 53.1%
(n=17) females, and there was no significant difference
between the mean marks obtained in the recent internal
test in the subject of community medicine (p = 0.199).

It was found that at baseline (before intervention), the
mean knowledge score in the text group is 2.6, which
is slightly lesser than the mean score of the mind
map group (3.5). But, the difference is not statistically
significant (p = 0.08). At Day 0 (i.e.,) immediately after
intervention, the mean score in the text group increased
to 8.7, whereas in the mind map group, it increased to
9.0. The difference is not statistically significant (p = 0.26).
At Day 7 (i.e.)) one week after intervention, the mean
score in the mind map group is significantly more than
the text group (8.9 Vs 8.5; p = 0.03) [Figure 2].

The knowledge gain at day 0 is measured by the change
in mean score between baseline and at day 0, [Figure 3]
it is found to be 6.2 in text group and 5.5 in mind map
group, and the difference is statistically insignificant
(»=0.08). Similarly, we could not observe the significant
difference in knowledge gain at day 7 (i.e.,) change in
mean score between baseline and at day 7 is 6 and 5.4
in the text group and the mind map group, respectively
(p = 0.16). The mean difference between the difference
of mean score between the groups at Day 0 and Day 7
is -0.68 (95% CI: -1.46, 0.08), and the mean difference
between the difference of mean score between baseline
and day 7 is 0.57 (95% CI: 1.3, 0.22), which is not
statistically significant.

[Table 2] shows the comparison of the rating of the two
teaching methods given by the students on various
parameters. In parameters like confined to the topic,
easy understanding of the topic, objectives achieved,
significantly higher proportions of students have given
the very good and/or excellent rating to mind map

method, when compared to the text method of learning.

The students have given their view regarding
strengths and weaknesses of their respective teaching
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Figure 1: Trial Profile:

methods. They also gave valuable comments in their
feedback [Table 3].

Discussion

A RCT was done among 64 sixth semester medical
students in a medical college at Puducherry to find
the effectiveness of mind mapping learning strategy in
information retrieval (knowledge gain) among them.

The limitations of our study is that we had studied
among a small convenient sample of sixth semester
medical students, which may not be the representative
of all medical students and the power of the study is
69% only. Thus, the results should be interpreted and
extrapolated cautiously.

There was no significant difference in the gender
distribution and the mean marks obtained in the recent
internal test in community medicine between the groups,
suggesting that the randomization was effective and the
groups were comparable. At baseline, the difference
in mean knowledge score regarding the selected topic
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Figure 2: Comparison of the mean score of the participants across
the timeline between both the groups (n = 32 each)

Figure 3: Comparison of the knowledge gain at day O and at day 7
after intervention between the groups (n = 32 each)

Table 2: Comparison of the rating of the teaching methods given by the participants under various parameters.

Parameters Group Rating by the students p value
Poor Good V. Good Excellent
n (%) n (%) n (%) n (%)

Objectives clearly stated Mind map (n = 32) 1(3.1) 7(21.9) 20 (62.5) 4 (12.5) 0.06
Text (n=32) 5(15.6) 10 (31.2) 10 (31.2) 7 (21.9)

Audience interest Mind map (n = 32) 0(0) 6(18.8) 19 (59.4) 7 (21.9) 0.14
Text (n=32) 2(6.2) 11 (34.4) 16 (50) 3(9.4)

Confinement to the topic Mind map (n = 32) 1(3.1) 6(18.8) 17 (53.1) 8 (25) 0.03
Text (n=32) 5(15.6) 13 (40.6) 9 (28.1) 5(15.6)

Understanding Mind map (n = 32) 0(0) 4 (12.5) 16 (50) 12 (37.5) 0.005
Text (n=32) 4 (12.5) 13 (40.6) 0(31.2) 5(15.6)

Time management Mind map (n = 32) 3(9.4) 5(15.6) 8 (56.2) 6(18.8) 0.42
Text (n=32) 5(15.6) 9 (28.1) 2(37.5) 6 (18.8)

Objectives achieved Mind map (n = 32) 0 (0) 4 (12.5) 22 (68.8) 6(18.8) 0.01
Text (n=32) 4 (12.5) 10 (31.2) 0(31.2) 8 (25)

Overall rate Mind map (n = 32) 0(0) 0(0) 23 (71.9) 9(28.1) 0.001
Text (n=32) 3(9.4) 12 (37.5) 13 (40.6) 4 (12.5)

Table 3: Content analysis of the comments and suggestion given by the participants

Mind Map Method (N = 32) Text Method (N = 32)

Themes emerged n (%) Themes emerged n (%)

STRENGTHS

Good method for learning 28 (87.5) Good Method 20 (62.5)

Increases Attention 6 (18.7) Increases Attention 13 (40.6)

Very Interesting 9 (28.1) Very Interesting 6 (18.6)

Easy to understand 11(34.3) Easy to understand 3(9.3)

Memory retention 13(40.6) Memory retention 7 (21.8)

Lateral thinking 3(9.3)

Notable Comments/suggestions regarding the mind map technique:-
“Nice method...Please Continue....."”

“I think, instead of using PPT, it is better to use this method in the classes”
“Life time remembrance...we will not forget”

among the two groups is not significant. This shows that
the both groups had same knowledge regarding the topic
before the intervention.

Although, the mean score immediately after intervention

is slightly higher in the mind map group than the text
group, the difference is statistically not significant. This
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“Did not allow me to sleep in class”... Kept me awake fully...
“Dividing into groups (competitiveness) also increased the interest for learning the topic”
“Can reciprocate mind map in all topics and in all subjects”

gives us the picture that the mind map technique might
not be superior to the routine learning strategy in short
term information retrieval. The similar results were
observed in various other studies as well.2! However,
with only brief overview about the technique without
a practice period to increase proficiency in creating
mind maps, this group had scored higher than the
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other group, who had the benefit of following the used
method that has been firmly reinforced throughout
their academic careers. It is an encouraging point for the
novice technique to be incorporated as one of the strategy
in medical teaching. Moreover, when the knowledge
of the participants was again assessed after a week to
check the amount of information retention using the
same questionnaire, used for baseline assessment and
at Day 0 assessment, it was found that the mean score
of the mind map group is significantly higher than the
text group. This shows that the mind mapping technique
helps significantly in the retention of information for long
time, which concurs with the findings of the study done
by Farrand P et al.[¥

According to Blooms taxonomy, the order of thinking skills
in increasing order (lower to higher) is: remembering,
understanding, applying, analyzing, evaluating, and
creating.l”? Our study examined the remembering (Lower
order thinking skills) part only. There is a need of further
studies to check impact of the mind map strategy on
higher order thinking skills like creative thinking.

The traditional method of reading text/ books is
described as a boring activity by the students, and this
can be turned to be a more enjoyable activity by using
some innovative techniques. The mind map technique
is one such innovative technique, which has created
interest among the students. This was clearly visible
in the rating and comments given by the students
for this technique. One of the student described “Can
reciprocate mind map in all topics and in all subjects”, and
some students expressed that learning by mind map
made them to understand the concept and made them
attentive throughout the class. Many students felt that
this is relief from the routine PowerPoint based lecture.
There were some responses from the students that this
method stimulated lateral thinking among them.

Thus, the need of the hour in medical teaching is to
shift from the teacher centred conventional methods
to student centred innovative methods, because the
purpose of education is not just making a student
literate, but adds rationale thinking, knowledgeablity,
and self- sufficiency. The mind mapping technique is
one such innovative technique, which was found to be
useful in remembering things better than the routine way
of reading texts and this strategy was found attractive
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by the learners too. The long term use of this method
has not been studied yet. Therefore this strategy needs
to be investigated longitudinally to see its long term
effects and the impact among the higher order skills
such as creative thinking, as suggested by Daley and
Torre in their recent analytical review."” The author also
recommends that further studies are required to find
the impact of this novice technique in medical teaching
with more representative sample and with an adequate
number of participants.
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