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Background: Learning style is an individual’s natural or habitual pattern of acquiring and
processing information in learning situations. Different sensory modalities are used by different
types of medical students for assimilating the knowledge and information. Currently, the usage
of electronic tools for teaching is widespread that can influence learning styles.

Methods: The purpose of this study was to know the pattern of learners among first- and
second-year medical students from different institutions in India. For this purpose, we have
used latest English Version 7.0 of the Visual-Aural-Read/write-Kinesthetic.

Results: Analysis was carried out using the IBM SPSS Version 21 software. Numerical variables
were summarized by mean and SD or median and IQR as appropriate. Differences in scores
among Visual-Aural-Read/write-Kinesthetic-learning styles were tested by Friedman’s test with
post hoc pair wise comparison. Pattern of learning styles was different, and it was statistically
significant (P<0.001). In this study, aural (median score 6) and kinesthetic (median score 6)
styles were preferred. Pair-wise comparisons revealed that each style was different from each
other except kinesthetic and aural.

Conclusion: Results of the study suggest that to improve learning, one should try to use mul-
timodal styles with special emphasis given to auditory and kinesthetic modes especially among
first professionals in medical education during digitization.
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Introduction
Learning is an acquired appropriate response to a stimulus, which tends to change
the environment of the organisms. It has been known since long that there are various
factors, which can influence learning in medical education, including teacher factors,
eg, mismatched styles, avoiding, “making things worse”, unsure of self, and inadequate
observations; system factors, eg, work overload (both sides), inadequate supervision,
poor records, and poor support systems; and learner factors, eg, selective learning
style, learning disability, and substance abuse. Understanding the learner factors is
crucial to facilitate learning as well as to improve other two teacher- and system-related
factors. Learning style is an individual’s natural or habitual pattern of acquiring and
processing information in learning situations. Learning styles vary from student to
student and from time to time.'=> Since we know that the brain is capable of change
regeneration and growth with time, student’s approaches to learning can be influenced
by the perception that they gain from their learning environment.

Borges et al* found that students’ learning approach is different in electronic world.
Change in the style of teaching in electronic world has brought some new ideas on
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teaching and learning.’ As we are using electronic media
(power-point presentations) instead of chalk and board in
first professional lectures in medical college, it has also been
argued that medical teachers should not only possess content
knowledge but also be acquainted with their learner’s attri-
butes in order to facilitate their learning.®® Considering this
ideal situation makes the facilitator role much more difficult
in today’s medical world where facilitators are delivering their
presentation on power point during lectures and students also
prefers learning via YouTube or online presentations and are
interested in learning via a soft copy of textbooks.

Many factors can affect student learning styles including
academic achievement, brain processing, culture, and creative
thinking. Fleming has described learning styles based on
sensory modalities that can accommodate most of the fac-
tors.'” Sensory modalities described by Fleming are visual
(V), aural (A), reading/writing (R), and kinesthetic (K) called
as VARK. Different sensory modalities are used by different
first professional learners for assimilating the knowledge and
information. Currently, the usage of electronic tools such as
power point presentations for teaching is widespread espe-
cially among first- and second-year medical students that can
influence different sensory modalities and hence learning.
Knowing the learning styles among learners will be useful
to facilitate learning among medical students where they are
expected to gain vast knowledge during their course.

Little is known about the distribution of learning prefer-
ences of first professional medical students in Indian medical
education during digitization, where the culture and medical
education differ greatly from western countries. However,
inconsistent results of few studies from western countries
exist. Therefore, we aimed to know the pattern of learners
among first professional medical students, ie, first- and
second-year medical students. For this purpose, we have
used latest English Version 7.0 of the VARK questionnaire!’
to assess learning styles among medical students from differ-
ent institutions in India. The VARK instrument is specifically
developed to evaluate learning styles in view of different
modalities. !

Methods

Setting and participants

A cross-sectional study was conducted among first- and
second-year medical students between 2013 and 2014 at
some purposively selected medical institutes of Delhi, Uttar
Pradesh, and Madhya Pradesh states. Medical students from
these institutes were invited to participate in this study.

Sampling and sample size

Investigators of this study are from three different institutes
located in states of Madhya Pradesh, Uttar Pradesh, and Delhi
in India. Approximately 300 first-year and 300 second-year
medical students from these institutes were eligible to par-
ticipate in this study.

Instrument or methodology

The VARK questionnaire has been specifically developed
in the context of assessing different styles based on sensory
modalities of learning. VARK has been used in some coun-
tries to assess learning style preferences of students previ-
ously. English Version 7 of the VARK questionnaire was
used in this study. The questionnaire measures four sensory
preferences of perception. VARK consists of 16 questions
with four options each. The purpose of each question is
to know the pattern of learning style of medical students.
Learners can choose more than one option for identifying the
preferences for multiple learning styles. Satisfactory levels
of reliability and validity of the VARK have been reported
using different methods and techniques.'

Procedure

The study was approved by the Institutional Human Ethics
Committee of AIIMS Bhopal. The VARK questionnaire was
distributed to first-year medical students just a few months
after their admission and to second-year students just after
passing the first year. The purpose of the study was explained
to them in details. Participation was voluntary for students,
and written informed consent was obtained from willing
students. Students were not required to write their names on
the questionnaire and relieved from any kind of pressure.
They were allowed to choose multiple options as per their
preferences.

Statistical analysis

Analysis was done using the IBM SPSS Version 21 software
(IBM Corporation, Armonk, NY, USA). Numerical variables
were summarized by using mean and SD or median and IQR
as appropriate. Differences in scores among VARK-learning
styles were tested by Friedman’s test with post hoc pairwise
comparison.

Results

A total of 600 students were invited, of whom 545 students
gave consent for participation leading to a response rate of
approximately 91%. Among respondents, 330 respondents
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were males with the mean age of 19.6 years (SD 1.6 years)
and 215 respondents were females with the mean age of
19.2 years (SD 2.3 years). Table 1 and Figure 1 show descrip-
tive statistics of scores of VARK questionnaire for different
learning styles.

We compared learning styles among students using Fried-
man’s test. The pattern of learning styles was different, and
some learning styles were preferred more than other; this
difference was statistically significant (P<0.001). In this
study, aural (median score 6) and kinesthetic (median score 6)
styles were preferred over other styles by students as shown in
Table 1. Pair-wise comparisons (Table 2) reveal that each style
was different from each other except kinesthetic and aural.

Students gave more multi-choice responses than a single
choice. When we stratified data by the single-choice response
and multi-choice response, aural and kinesthetic styles were
common in multi-choice responses too. In single-choice
responses, visual style was reported least (median score 3)
and other styles were similar (Table 3).

We have done gender-wise comparisons, and pattern of
learning styles was similar in both male and female students,
meaning that no significant difference was found (Table 4).

Discussion

Different studies have been done on the type of learners based
on different hypotheses, but a very few studies or no have
been done among first-year Indian medical professionals
during digitization. In the present study, we have used VARK
questionnaire in medical students for evaluating learning
style preferences. Participants were first- and second-year

Table | Descriptive statistics for VARK score (n=545)

undergraduate medical students from different colleges of
northern (Delhi and Uttar Pradesh) and central (Bhopal)
India. Students from different regions and cultural back-
ground of India were enrolled in these institutes. Our study
shows that medical students have multimodal learning styles
and kinesthetic and aural styles are preferred over others.

Learning styles based on four sensory modalities of
VARK were described by Fleming.!> A visual student pre-
fers visual mode, ie, by seeing, and an aural student prefers
listening techniques. Read/write learners prefer reading and
writing for assimilating and accommodating the information.
A kinesthetic student experiences by doing. According to
Valerdi et al, multimodal type of learners may be in a situa-
tion that they can shift from mode to mode depending on the
context or are satisfied only when they have had their input
in all their preferred modes.'*'¢

The present study also suggested that among four learning
styles relatively more preference was for aural and kinesthetic
styles. A similar pattern of learner responses was seen during

Table 2 Friedman’s test, post hoc pairwise comparison among
learning styles

Comparison pair Test Standard P-value
statistic error

Visual vs read/write —0.628 0.078 <0.001
Visual vs kinesthetic -0.938 0.078 <0.001
Visual vs aural —-1.021 0.078 <0.001
Read/write vs kinesthetic —-0.309 0.078 <0.001
Read/write vs aural 0.393 0.078 <0.001
Kinesthetic vs aural 0.083 0.078 1.000

Learning styles Mean SD Median Percentile 25 Percentile 75
Visual 39 2.3 4.0 2.0 5.0
Aural 6.0 2.5 6.0 4.0 7.0
Read/write 5.1 2.2 5.0 4.0 6.0
Kinesthetic 58 2.6 6.0 4.0 7.0
Abbreviation: VARK, Visual-Aural-Read/write-Kinesthetic.
Related-sample Friedman’s two-way analysis of variance by ranks
Visual Aural Read/write Kinesthetic
6 6
5 Mean rank=1.85 Mean rank=2.87 Mean rank=2.48 Mean rank=2.79 5
. 4 4
53 38
2 27
1 1
0 0
0 50 100 150 200 2500 50 100 150 200 2500 50 100 150 200 2500 50 100 150 200 250
Frequency Frequency Frequency Frequency

Figure | Distribution of scores by learning styles.

Advances in Medical Education and Practice 2019:10

submit your manuscript 3

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Parashar et al

Dove

Table 3 Distribution of VARK scores by response type

Learning styles Mean SD Median Percentile 25 Percentile 75
Multiple Visual 4.5 2.4 4.0 3.0 6.0
responses for Aural 6.6 2.5 6.0 5.0 8.0
items Read/write 5.6 2.2 5.0 4.0 7.0
Kinesthetic 6.6 2.5 7.0 5.0 8.0
Single Visual 2.9 1.7 3.0 2.0 4.0
response for Aural 4.7 1.9 5.0 3.0 6.0
items Read/write 4.1 1.8 4.0 3.0 5.0
Kinesthetic 4.3 1.9 4.0 3.0 6.0

Abbreviation: VARK, Visual-Aural-Read/write-Kinesthetic.

Table 4 Gender wise comparison of learning styles

Learning Gender P-value

styles Male Female (between
Mean SD Mean SD group)

Visual 4.06 226 |3.76 239 [0.633

Aural 5.93 245 |598 2.59

Read/write 5.18 231 5.04 2.12

Kinesthetic 5.85 252 | 579 2.65

digitization among single-choice responders and multi-choice
responders, meaning that kinesthetic and aural styles are
preferred more whether learners are falling in the category
of multimodal or unimodal. A similar pattern of multimodal
preferences was suggested by the studies of Lujan,'* Choud-
hary,'® and Samarakoon et al'” with slightly different sensory
mode as Lujan et al found kinesthetic inclination more while
Choudhary et al suggested aural preference among learners,
but multimodal responses were in contrast to studies of Pan-
ambur et al'® where unimodal learners were homogenously
distributed across the four VARK categories.

Results from above studies suggest that educators should
cater for all the learning styles, which are the challenge
because, in millennium electronic world, both learners and
facilitators use electronic mode for learning that may change
the preferred learning styles in the present world. Lecture
classes of basic sciences, especially anatomy, physiology,
and biochemistry, consist of power point presentations, and
some uses chalk board in medical education of millennium
students. These modalities can just stimulate visual learners,
which are among least in our and several other study results.
Understanding it also depends on the quality of power point
presentations and teachers writing skills on board.

Thus, despite aural and kinesthetic modes are the more
preferred ones, less attention to it is given in classic classroom
teaching for the first professional in medical education. This

can be improved upon by concentrating on following points:'*2!

1. Improving the facilitator’s speech quality that includes
intensity and pitch.

2. Try to incorporate problem solving and showing relevant
cases and incorporate the practical relevant to topics that
can enhance their learning by enhancing their kinesthetic
mode.

3. Relevant to topic practical/demonstrations incorporated
should go side by side to their lecture classes.

4. Related topics in basic sciences should run together for
better understanding.

5. Smart board teaching.

According to Samarakoon, learning style varies even
among undergraduates and postgraduates and also found to
vary among first-year and final-year medical students. We
have restricted our study to first- and second-year millen-
nial medical students to improve the basic science (anatomy
physiology and biochemistry) teachings. Results shown in
our study were not different among female subjects. Hence at
the end, it is concluded that, to improve learning, one should
try to use multimodal styles with special emphasis given to
auditory and kinesthetic modes especially among basic sci-
ence teaching in millennium medical education.

Limitation of study

This was a cross-sectional study conducted among first- and
second-year medical students of three institutes from northern
and central parts of India, and thus, results of the study may
not be generalized to all Indian medical students. We have
focused on only first-year students and second-year students
who had just completed first-year; thus, result should not be
generalized to all students as learning style preferences may
change with their progression in course.

Conclusion
Results of our study may suggest that to improve learning one
should try to use multimodal styles with special emphasis
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given to auditory and kinesthetic modes especially among

first professionals in medical education during digitization.
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