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Abstract
Introduction: Every individual has his/her learning style preferences. A student should not be labelled as
a particular type of learner rather he/she may be empowered with the different learning style preferences.
Visual-aural-read/write-kinaesthetic (VARK) is a sixteen-item questionnaire which defines the preference of
learning based on sensory modalities.
Aims: The aim of this study was to assess preferences in learning style among undergraduate medical
students and to compare their relation to gender.
Methods and Material: This was a descriptive cross-sectional questionnaire based study. Institute Ethics
Committee approval and informed consent were obtained prior to start of this study. Preferred modes of
learning of 300 undergraduate medical students were assessed by means of self-administered VARK
questionnaire. A p value < 0.05 was considered statistically significant.
Results: Among 300 students, 172 (57%) were females and 128 (43%) were males. Nearly 228 (76%) had
unimodal learning style and 72 (23.9%) preferred multimodal learning. Among unimodal learners, a majority
(37%) were of auditory learners followed by kinaesthetic (25.3%). There was a significant difference (p<0.008)
between the learning style preferences among males and females.
Conclusions: A majority of students had unimodal learning style. Male and female students differed
significantly in their learning style preferences. Understanding different concepts of learning preferences and
incorporation of appropriate unimodal and multimodal teaching methods will be beneficial in helping teachers
in facilitating student’s learning. This paves way for improving quality of teaching and learning attitudes
among medical professionals. Thus, a student should not be labelled as a particular type of learner rather
he/she may be empowered with the different learning style preferences.

*Corresponding author :
Dr. R. Priyadharsini, Assistant Professor, Department of Pharmacology, Indira Gandhi Medical College and Research Institute (IGMCRI),
Puducherry – 605 009, India; Phone: +91-9943491252; Email: shalipriya85@gmail.com
(Received on January 1, 2018)

268

TAR and Priyadharsini

Introduction
The art of learning differs from individual to individual.
Each and every individual has his/her learning style
preferences. Interestingly the different learning styles
are neither superior nor inferior to one another, but
they differ from each other with their own advantages
and disadvantages (1). Thus, these styles makes
the learning process in an easier way and thereby
the processed information can be retained in the
memory for a longer period. The majority of the
preferences in learning varies with the type of
information to be processed and the situation in which
it really occurs. There are different theories and
models pertaining to learning styles (2). These can
be classified in general into personality, information
processing, social interaction and instructional
preferences models. ‘Personality model’ classifies a
person as an introvert or an extrovert in relation to
the manner of student’s reaction to the information
being processed. The ‘information processing model’
concentrates on the processing of acquired
information to be stored for a longer period. ‘Social
interaction model’ focuses on the behaviour and the
interaction of a student in a classroom. Instructional
preferences model categorises a person on the basis
of sensory modality of perceptions (3). Visual, aural,
reading/writing and kinaesthetic (VARK) is one of
the instruments which can be classified under
instructional preferences model of learning. The VARK
que s tio nnair e wa s dev elope d ba s ed o n th ree
principles. Everyone can learn through their own style
of preference. Different preferences in learning
style make them get motivated and empowered.
By this way, students learn the education process
by ex perienc e, proj ection, contem plation, and
accomplishment (4, 5). Even though we practise the
multimodal way of teaching in institutes nowadays,
we still were not able to find whether they adequately
address the different type of learners among the
male and female students. Further a student should
not be labelled as a particular type of learner
r a t h e r h e / s h e m a y b e e m p o w e r e d wi t h t h e
dif ferent learning s tyle prefer ences. Moreover
studies have shown controversial results on the
gender differences in learning style preferences also
(1, 6–8). Hence, we assessed the preferences
in learning styles among undergraduate medical
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students and compared their relation to gender.

Materials and Methods
This was a descriptive cross-sectional questionnairebased study conducted during regular working hours
in the college premises between February and April
2016. Institute Ethics Com mittee approval and
informed consent were obtained verbally before
initiation of the study. Preferred modes of learning of
300 prefinal and final year undergraduate medical
students were assessed using self-administered
VARK questionnaire (© Copyright Version 7.8 (2014)
held by VARK Learn Limited, Christchurch, New
Zealand with prior permission obtained from the
developer). Convenient sampling method was used.
Specific instructions for answering the questionnaire
were provided to all the medical students and were
asked to return the completed questionnaire to the
investigator. The questionnaire consisted of sixteen
multiple choice questions with four responses, and
the students were asked to select either single or
multiple responses. VARK questionnaire assesses
the students’ preferred mode of learning by giving a
scenario (real life situations) with four responses
and each response will represent one of the learning
styles (V/A/R/K) or a particular preferred sensory
modality. The sensory modality with the highest score
will be the overall preference of that particular
student. All the students participated voluntarily and
were free to clarify their questions regarding filling
up of questionnaire. They were asked to mention
their gender and steps were taken to ensure that
no name or initials be recorded. The obtained
data were entered in the Microsoft Excel spread
sheet. Variables or individual VARK components
we r e e x p r e s s e d a s m e a n ± s ta n d a r d d e vi a t i o n
and frequencies in percentages of students. The
statistical analysis was performed using SPSS
for W indows version 16.0 software (SPSS,
Chicago, USA). Chi-square and independent
samples t-test was used wherever it is appropriate.
A p- va lue < 0.0 5 wa s c on s id er ed s t at is t ic al ly
significant.

Results
At the end of the study period, a total of 300 medical
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students participated in the study and completed
the questionnaire. Among the 300 students, 172 were
females (57%) and 128 were males (43%). Nearly
228 (76%) students had unimodal learning style and
remaining 72 (23.9%) preferred multimodal learning.
Thus, majority of students preferred a single sensory
modality of learning. Among the unimodal learners,
a majority, nearly 111 students (37%) preferred Aural
(A) type or were auditory learners followed by 25.3%
kinaesthetic learners (n=76). The multimodal learners
include 20.3% bimodal (n=61), 3.3% trimodal (n=10)
and 0.3% quadrimodal (n=1) (Fig. 1). In the bimodal
learners, most of them preferred AK, a combination
of auditory and kinaesthetic styles (10%) followed
by VA contributing to 3.3%. However, in the trimodal
learners, VAK and ARK styles contributed equally
(1.3%) when com pared to VAR (0.7%). The
quadrimodal learners (VARK) were around 0.3% (Fig.
2). The mean scores for individual VARK components
were also assessed. The auditory learners had a
higher mean score of around 7.01±2.658 followed by
kinaesthetic learners 6.26±2.447. The visual learners
had a score of 4.88±2.648 and the Read/W rite
learners had the lowest mean score of 4.22±2.451.

Fig. 1 :
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Fig. 3 shows the pattern of gender differences among
the different m odes of learners . There was a
significant difference (p<0.008) between the learning
style preferences of males and females (Fig. 4). The
female students had a higher preference for unimodal
and quadrimodal learning while the male students
preferred bimodal and trimodal learning. Table I

TABLE I :

VARK Component
V isual
Men
Women
Au d i to r y
Men
Women
Read/W rite
Men
Women
Kin aestheti c
Men
Women

Mean scores of individual VARK
components based on sex.
Mean score

P value

4.43±2.616
5.21±2.630

0.011

6.88±2.718
7.12±2.615

0.438

4.05±2.364
4.35±2.512

0.283

5.66±2.138
6.71±2.570

0.000

V a l u e s a r e e xp r e s s e d a s M e a n ± S D . M e a n s c o r e s
compared using Independent samples t-test. p value <0.05
considered statistically significant.

Distribution of single and multiple learning preferences among medical students (n=300).
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depicts the mean scores of different learning style
preferences based on sex among the individual VARK
components. It was found that there was a significant

Fig. 2 :

Fig. 3 :
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difference between the males and females among
the visual (P<0.011) and kinaesthetic learners when
compared to the other modalities of learning.

Pattern of different learning style preferences among medical students (n=300).

Pattern of gender differences among individual VARK components (M=128; F=172).
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Fig. 4 :
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Gender differences among learning style preferences (M=128; F=172).

Discussion
Learning should be an active process. All students
should acquire deep understanding of the subject
through the process of preferential learning (9).
Bhagat et al. (2015) have stated that the awareness
of learning styles, among students, motivated them
to adapt to other learning strategies (10). Thus
incorporating appropriate learning style model is
essential for better and in-depth understanding of
the subjects. There are several inventories which can
be used for assessing learning style preferences.
This study was undertaken with the intention to
assess the preferences in learning style among the
prefinal and final year undergraduate medical students
using the VARK questionnaire which falls under the
instructional preferences model. In the present study
nearly 76% of students were unimodal learners
(Aural-37%, Kinaesthetic-25.3, Read/write-6.3%,
visual-7.3%) and remaining 23.9% were multimodal
learners. These findings were almost similar to the
study done by Marwaha et al. (2015) in North India.
In their study 51% students preferred unimodal

learning style with Kinesthetic (27%), Aural (15%),
read/write (6%) and visual mode (3%) followed by
49% students preferring multiple modes (bi-modal
(23%), tri-modal (17%), quad-modal preference (9%).
V score of females was significantly higher when
compared to males (p=0.004) (11). However, in
contrary to the present study, in majority of the
studies done in different parts of the world, multimodal learning style (quadri-modal being the major)
was the dominant learning style of students (6–8,12–
23). The reason behind these may be due to the fact
that the learning style preferences may vary among
individuals based on the socio-economic status,
culture, the level of preschool education etc (3).
Hence both unimodal, as well as multimodality of
teaching, should be offered to the students as the
learning preferences may vary depending on the
situational need. There should be a blend of activities
to the students which may stimulate all the four
sensory modalities apart from the regular didactic
lectures. Thus, visual learners may be benefitted
from using demonstrations, models, charts and
simulations. The auditory learners may be satisfied
with discussions during role play, seminars, debates
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etc . T he read/wr ite and k inaes thetic learners
may assimilate information through printed words
and practical applications. Our study also depicted
that majority of the students were auditory learners
followed by k inaesthetics. These res ults were
almost similar to that shown by the other studies
(1, 6, 21). Thus, the current strategy of teaching
should incorporate the use of multimedia technology
approaches which can provide opportunities for
auditory and kinaesthetic learners.
It has been found that gender differences also play
a significant role in learning process. A study done
by cheong et al. in 2004 has shown that male
students have a preference for logical and rational
evaluation, and the female students have preferences
over elaborative processing (tend to look for personal
connections and relevance with learning material).
Moreover, male students are more achievement
oriented whereas the female students are social and
performance oriented (24). Thus in the present study,
the female students had a higher preference for
unimodal and quadrimodal learning while the male
students preferred bimodal and trimodal learning.
There was also a significant difference in gender
among the visual (P<0.011) and kinaesthetic learners
when compared to the other modalities of learning
which is almost similar to the other studies (1, 6,
19, 25). But in contrary to this scenario some studies
have shown that learning styles did not differ much
between the male and the female students (7, 8, 23,
26).
In the past, in our institution, the theoretical lectures
in pharmacology were delivered through chalk & board
teaching and by using PowerPoint lectures. Practical
classes were delivered through demonstrations
through charts and discussions through PowerPoint
presentations. Based on the findings of our study,
since the modalities of learning differ from student
to student, the modalities of teaching should also
be changed depending on the need. Thus, at present,
in our institution, brainstorming sessions, computer
simulations, small and large group discussions, role
plays, debates were introduced and an appropriate
feedback from the learners was obtained. In this way,
the lectures and practicals in pharmacology may be
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best assimilated in a better way by all the four
sensory modalities of learners. Thus the selection of
appropriate T-L methods with a better understanding
of learning style preferences may help us to refine
the teaching curriculum in Pharmacology for a better
academic performance.
Our study attempted to explore the possibility of
d e s c r i b i n g t h e l e a r n i n g s t yl e p r e f e r e n c e s o f
undergraduate medical students in our institute.
However, we did not compare the learning style
preferences with academic achievements of the
students which may be considered as one of the
limitations of our study. The other limitation was
that we did not compare the questionnaire based
learning style preferences with the self-perceived
learning style preferences of every individual student.
Further, the comparison between the preferences in
the learning style between the prefinal and the final
year students was not made. W e also did not
consider the confounding factors such as the age,
socioeconomic status, culture, etc. which may have
a substantial effect on the study. Thus, based on
the preferences in learning styles, a student should
not be labelled as a particular type of learner rather
he/she may be empowered with the different learning
style preferences.
Conclusion

In the present s tudy m aj ority of s tudents are
unimodal learners. Male and female students differed
from each other significantly in their learning style
preferences. Hence, incorporation of appropriate
unimodal and multimodal teaching-learning methods
plays an essential role in strengthening the quality
of medical education depending on the needs of
the students. Further, a better understanding of
different concepts of learning preferences will
be beneficial in helping teachers in facilitating
student’s learning. Thus, the knowledge of learning
style preferences should act as a catalyst for
student learning rather than labelling them as a
particular type of learner. This understanding paves
way for improving the quality of teaching and learning
attitudes among medical professionals.
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