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ABSTRACT

Background: Learning styles referred to individuals’ preferred methods to gather, process,
interpret, organize and analyses information. The visual, aural, read/write and kinesthetic (VARK)
learning inventory developed by Neil Fleming provides learners with a profile of their preferred
modes of taking in information.

Aims: The aim of this study is to assess the learning style preferences of medical students in (PU-
RCSI) and objectives are to compare learning style preference difference in terms of gender and
level of medical education (pre-clinical year versus clinical year).

Study Design: University based cross sectional study.

Place and Duration of Study: The study was conducted at Perdana University - Royal College of
Surgeons in Ireland School of Medicine (PU-RCSI), Malaysia from April to June 2016. VARK
inventory (Version 7.1) which was used to sample sensory preferences of learning with the
permission of the author.

*Corresponding author: E-mail: khmoneminswe@gmail.com;
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Methodology: Pretested Structured questionnaires were used for demographic information and
students’ preferences of different teaching-learning methods and VARK inventory (Version 7.1)
was used to sample sensory preferences of learning with the permission of the author. The study
protocol was approved by the Institutional Review Board. Data were analyzed by using SPSS,
version 22.0.

Results: There were 259 students participated in study and majority of the participants 225(86.7%)
were aged group between (21-25) and 166(64.1%) were female students. For preferred teaching
style, the students enjoyed learning in small group teaching (48.6%) and bedside clinical teaching
(47.9%) compare with lectures. Regarding learning style preference, most of the students 165
(63.7%) had multimodal learning style and 94 (36.3%) students preferred unimodal. Among the
multimodal learners, the most preferred mode was quadri-modal 90 (34.7%), followed by bimodal
38 (14.7%) and trimodal 37 (14.3%). Of the unimodal learners, the most preferred modality was
Kinesthetic.

Conclusion: The majority of PU-RCSI medical students preferred to study alone. They preferred
multiple modalities with Kinesthetic being the most prevalent mode. There was no significant

difference in VARK modalities in terms of gender and academic year.

Keywords: Learning style; medical students; teaching.

1. INTRODUCTION

Learning preference can be defined as the most
effective and efficient modality or manner in
which a learner has a natural preference to
perceive process, store and recall new
information [1]. Learning style is the composite of
cognitive, affective and physiological
characteristics that indicate how a learner
perceives, interacts and responds to the learning
environment. Pursuing medical education is
challenging task for the medical student and it
requires integration and application  of
knowledge, skill and attitude learnt in theory as
well as in the environment of a hospital. In order
to tailor teaching strategies to the needs of a
particular group of students, it is important to
identify student’s learning preferences [2].

As medical education requires the coverage of
extensive syllabus within limited time period,
effective teaching should be employed as it
correlates strongly with academic performance
[3-4]. Besides traditional lectures, initiatives have
been taken to emphasize on student-cantered
learning for effective teaching [3-5]. However,
tailoring teaching to students’ learning styles is
practically impossible and has no empirical
justification due to the absence of correlation
between style-based instructions and academic
performance. Instead, delivery of each style
preference to a reasonable extent in a balance
manner during instructions avoid instructions
being unfair and ineffective [6].

In literature, we can find different learning styles
and theories such as David Kolb's model, Peter

Honey and Alan Mumford's, Anthony Gregorc's,
Cognitive approach to learning styles etc. Among
them Neil Fleming's VAK/VARK is one of the
most common and widely used learning styles.
The visual, aural, read/write and kinesthetic
(VARK) learning inventory developed by Neil
Fleming provides learners with a profile of their
preferred modes of taking in information. The
aural (A) learners prefer to hear information. The
read/write (R) learners prefer information in the
form of written words while the kinesthetic (K)
learners prefer hands-on, practical experience.
Learners may prefer only one particular mode
strongly (unimodal) or may have dual (bimodal),
triple (tri-modal) or all four preferences (quadri-
modal). Multimodal learners require input from
different modes to fully understand a concept
whereas unimodal learners usually require input
in their corresponding mode only [7].

Previous studies evidenced that the knowledge
on the learning styles has implications for
medical students. When the students aware
about their learning preferences, it will help to
use appropriate learning strategies during
learning and that can maximize their true
potential. If the teachers aware of the overall
students’ learning styles, they can incorporate
teaching-learning strategies to meet the students’
needs. This would not only create an efficient
learning environment, but it would also motivate
the students to achieve academic success [8]. As
a result, the aim of this study is to assess
teaching and learning style preferences of
medical students in Perdana University-Royal
College of Surgeons in Ireland School of
Medicine (PU-RCSI) Malaysia with the use of



VARK inventory questionnaire. The study also
aims to compare learning style preference
difference in terms of gender and level of medical
education (pre-clinical year versus clinical year).

2. MATERIALS AND METHODS

A cross sectional study was conducted at
Perdana University - Royal College of Surgeons
in Ireland School of Medicine (PU-RCSI),
Malaysia from April - June 2016. All 294 medical
students of PU-RCSI (Year 1-5) in academic
year 2015/2016 were invited to participate in the
study.

Structured questionnaires consisting two section,
general demographic information (age, gender)
and students’ preferences of different teaching-
learning methods depending on their efficiency in
first section and the second section contained
the VARK inventory (Version 7.1) which was
used to sample sensory preferences of learning
with the permission of the author [2]. The VARK
guestionnaire was selected because it is concise,
freely downloadable from website with
satisfactory level of reliability and validity. It
consists of 16 questions describing situations
occur commonly in daily life with four options
available as answers. Each answer represents a
sensory modality preference and students can
choose multiple options or leave blank any
question as long as their preferred response(s)
could be adequately described within the
situation. Selection of answers representing the
same sensory modality preference was added to
obtain the score for each VARK component.
Printed copies of VARK questionnaire were
distributed to students in different sessions
without interrupting on-going lectures.
Explanation was provided and written informed
consent was obtained before administration of
guestionnaire. Completed questionnaires were
collected from respondents subsequently over
the weeks. The study protocol was approved by
the Institutional Review Board.

2.1 Statistical Analysis

Data was analyzed using SPSS, version 22.0.
Descriptive statistics was performed to analyze
students’ preferences of the various VARK
components, and teaching-learning methods.
Mean individual VARK components scores with
standard deviations were calculated. Chi square
test was used to detect association between
learning preferences with gender and clinical
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year exposure (pre-clinical or clinical year).
Comparison of mean individual VARK
component scores based on gender and clinical
year exposure was done using Students’ t-test.
Any p-value <0.05 was considered as statistically
significant. The data were analyzed into VARK
categories by using both the research VARK
algorithm and the standard VARK algorithm by
Neil D Fleming, the designer of the VARK
Questionnaire.

3. RESULTS AND DISCUSSION

Among 294 students studying at PURCSI in an
academic year of 2015-2016, 259 students
participated in the study with response rate of
(88.1%). Most of the participants were aged
group between (21-25) 225(86.7%) and most of
them were female students 166(64.1%). Among
them 97(37.45%) were preclinical and
162(62.55%) were clinical years students. The
sociodemographic character of the respondents
were shown in Table 1. Regarding learning
method they preferred, most of the students 222
(85.7%) preferred to study alone, 30 (11.6%)
students preferred to study with best friend and
28 (10.8%) students preferred to study with a
groups of friends. In terms of efficiency of
teaching method, students reported learning
more in small group teaching (48.6%, n=126),
followed by bedside clinical teaching (47.9%),
self-directed learning (24.3%) and large group
lecture (12%). Around half 141(54.4%) of the
students had the same learning preference since
young. It was found out that the clinical students
were more likely to study with a group of
friends than pre-clinical students (14.1% vs
5.2%).

Table 1. Sociodemographic character of the
respondents

Frequency Percent

Age 16-20 years 34 13.1
groups 21-25years 225 86.9
Gender Male 93 35.9
Female 166 64.1
Academic Preclinical 97 37.45
years Clinical 162 62.55
Total 259 100

3.1 VARK Modalities and Scores

The majority 165 (63.7%) of the students had
multimodal learning style with only 94 (36.3%)
students being unimodal (Fig. 1).
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Table 2. Information related with learning preferences

Frequency Percent

Study companion Preferred to study alone 222 85.7
preference Preferred to study with best friends 30 11.6

Preferred to study with groups of friends 28 10.8
Total 280 108.1
Change in learning Always same since young 141 54.4
preference Different depend on the age 118 45.6
Total 259 100

m Single modal

= Multi modal

Fig. 1. The percentages of students with singular and multimodal learning preferences

(Multimodal consists of bimodal, trimodal

and quadrimodal learning preferences)

B

34.70%

B Single modal ® Bimodal

H Trimodal = Quadrimodal

Fig. 2. The percentages of students with singular and different types of multimodal learning
preferences

Among the multimodal learners, the most
preferred mode was quadrimodal 90 (34.7%),
followed by bimodal 38 (14.7%) and trimodal 37
(14.3%). (Fig. 2) of the unimodal learners, the
most preferred modality was Kinesthetic as
shown in (Fig. 3). Overall, the individual VARK

components with the highest mean score was
Kinesthetic (7.18, n=217) as shown in Table 3.

There was no significant difference in VARK
modalities in terms of gender and academic year
as shown in Tables 4 and 5 respectively. A



significant association was seen between
academic year and preference of studying with
groups of friends, Chi square=5.146, p=0.023.

We educators acknowledged that importance of
understanding learning style preference of
students played a role in method of delivery of
teaching effectively and efficiently. This study
mainly aimed to assess the learning style
preferences of PU-RCSI medical students but we
studied the preference of teaching method which
we found out the students preferred small groups
teaching. Most (85.7%) students preferred to
study alone which was also seen among medical
students of AIMST University, Malaysia (71%)
[9]. However, clinical students were more likely to
study with a group of friends than pre-clinical
students (14.1% vs 5.2%). This may be due to
the approach of PU-RCSI dividing clinical
students into smaller groups for all teachings
throughout the semester, and hence promoting
group learning.

Regarding our main objectives, learning style
preferences, we found out that two-third of the
students (63.7%) were multimodal learners with
guadri-modal being the most prevalent (34.7%).

Multimodal
64%
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This was consistent with multiple studies
conducted in other regions [3,10-18].

However, some studies also reported having
predominantly unimodal learners, [9,19-20] or
bimodal [2,21,22] and tri-modal [6,23,24] learners
among the multimodal learners. Among the
unimodal learners, most students preferred
kinesthetic mode (17.4%) followed by aural mode
(8%, n=259). Other studies had reported either
kinesthetic learners [5,6,15,20,21] or aural
learners [3,18,22,24] as the most prevalent
unimodal learners. These variations seen could
be due to different teaching methods used
before entering medical education and early
exposure to clinical teaching in the medical
curriculum [2].

Table 3. Mean scores and standard deviation
of individual VARK components of 259
PU-RCSI medical students

VARK component Mean (standard deviation)

Kinesthetic 7.18 (3.134)
Aural 6.16 (3.079)
Read/Write 5.39 (3.078)
Visual 5.39 (3.078)
Visual Aural
4.30% |730%
Reading
6.90%
Kinesthetic
17.40%

Fig. 3. The percentages of students showing different types of single modal and multimodal
learning preferences

Table 4. Relation between gender and learning style preference among PU-RCSI medical

students
Gender VARK modalities
Unimodal Bimodal Trimodal Quadrimodal
Male 36 (38.3%) 17 (44.7%) 13 (35.1%) 27 (30.0%) X2=2.895
Female 58 (61.7%) 21 (55.3%) 24 (64.9%) 63 (70.0%) Df=3
Total 94 (100%) 38 (100%) 37 (100%) 90 (100%) p=0.408
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Table 5. Relation between academic year and learning style preference among PU-RCSI
medical students

Academic year

VARK modalities

Tri-modal Quadri-modal

Unimodal Bimodal
Pre-clinical 37 (39.4%) 11 (28.9%)
Clinical 57 (60.6%) 27 (71.1%)
Total 94 (100%) 38 (100%)

14 (37.8%) 35 (38.9%) Xx2=1.401
23 (62.2%) 55 (61.1%) Df=3
37 (100%) 90 (100%) p=0.705

There was no significant gender difference seen
in learning style preferences. This was
contradicted by other studies showing that
female had more diverse multimodal learning
preferences [2,13,25] while male students were
more likely to preferred kinesthetic mode [19,20].
However, more studies showed no significant
gender difference in terms of learning style
preferences [3,6,14,18,20,24]. There was also no
significant difference in VARK modalities in terms
of academic year. This was probably due to the
early exposure of Year 1 & 2 students in PU-
RCSI to clinical teachings according to the
curriculum.

Most students preferred kinesthetic modal
followed by aural, reading and visual the least.
The wide prevalence of kinesthetic learners may
be due to the change from didactic learning to
practicality and self-learning which were
emphasized by medical education [22].
Kinesthetic learners preferred active learning
strategies such as small group discussions and
problem based learning [5] while aural learners
prefer passive learning strategies such as
lectures [5]. Learning process may be adversely
affected when learning style and teaching did not
match [3,5]. Undergraduate medical students of
a study achieved higher scores when the course
instruction matched with their learning style [26].
Hence, different strategies especially kinesthetic
and aural may be incorporated in teaching
method to meet students’ preference in PU-
RCSI.

3.2 Implication for Students

As most of the students prefer to study alone,
study places such as the library may be designed
in such a way where individual quiet personal
spaces were available with at least the illusion of
privacy [27]. Students’ perception of their own
VARK preferences may be contrary to their
actual preference [3]. Increasing awareness of
students regarding their own learning style and
providing them with relevant strategies empower
the students and may enhance the learning
experience [21].

3.3 Study Limitation

The sample consists of medical students from
PU-RCSI only and thus the results may not be
generalizable to represent other medical
universities locally or globally. The current study
only assessed an aspect of learning preferences.
There  was little  evidence  supporting
effectiveness of learning style as demonstration
of improved academic performance due to
change of teaching method had been hard due
to lack of a definition for learning and methods to
measure it [3,8,16].

4. CONCLUSION

The majority of PU-RCSI medical students
preferred multiple modalities with Kinesthetic
being the most prevalent mode. There was no
significant difference in VARK modalities in terms
of gender and academic year.
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