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ABSTRACT

Aims: Studies on learning preferences of medical students in Saudi where medical education, as
well as the environmental education, differ greatly from Western countries are limited. Students
have preferences for the modes in which they collect information. The objective of this study was to
categorize learning preferences of Qassim University’s male and female medical students.

Study Design: A descriptive cross-sectional study.

Place and Duration of Study: First-year medical students at Qassim University Medical College,
between March 2015 and June 2015.

Methodology: The visual, auditory, reading/writing, kinaesthetic (VARK) survey categorises
students’ favourites for certain modes of information presentation. The VARK survey was
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distributed to our first-year medical students, and 75 of 150 students (50%) returned the surveys
completed.

Results: The majority of male (92.47%) and half of the female (50.09%) students prefer a single
mode of information presentation. Male and female showed similarly preferences in all modes of
information presentation, including visual learning from diagrams, graphs, and flow charts, auditory
learning from verbal expression, and reading/writing learning from texts, but kinaesthetic learning
from hands-on, demonstration and sight. In kinaesthetic, female (40.14%) showed more preference
than male (28.04%). In contrast, most female students (49.91%) and a few male students (7.53%)
preferred multiple modes whereas male (53%) and female (47%) showed similarly preferences in
the bi-modal. Male students (23%) showed greater preference of tri-modal than female (13%), in
contrast to the female students (40%) showing more preference of the quad-modal than male
(24%).

Conclusion: Knowing student’s preferred modes can a) assist in providing appropriate instructions
that are personalised to the student’s individual requirements, b) conquer the tendency of treating
all students in an analogous mode, and c) encourage instructors to move from their favoured

mode(s) to using others.

Keywords: Learning styles; medical school; VARK questionnaire; medical education;

University.
1. INTRODUCTION

Learning styles was defined as, “an individual’s
natural, habitual and preferred way of absorbing,
processing and retaining new information and
skills” [1]. Several constructs for learning styles
have been reported in the literature [2]. These
constructs describe the same phenomenon but
from different perspectives [2]. Among these
constructives are Ehrman and Leaver [3], Kolb
[4], and Fleming and Mills, [5]. Five learning style
instruments have been reviewed including the
Kolb Learning Style Indicator, the Gregorc Style
Delineator, the Felder-Silverman Index of
Learning Styles, the VARK Questionnaire, and
the Dunn and Dunn Productivity Environmental
Preference Survey [6].

instruments/inventories in the
category of instructional preferences is the
Visual, Aural, Read-write, and Kinaesthetic
(VARK) questionnaire developed by New
Zealand educator [6]. VARK is a simple
questionnaire designed to help students learn
more effectively and to help academic staff
become more sensitive to the diversity of
teaching strategies necessary to reach out to all
students taking cognisance of their individual
learning preferences.

Among the

The VARK instrument defines the learning
preference based on the sensory modality in
which a student prefers to take in new
information. The learning modalities as classified
according to the VARK (an acronym), presents
learning styles inventory into four; the Visual,

Qassim

Aural, Read/Write and Kinaesthetic [7], relying on
the neural system with which a learner prefers to
learn. Thus, VARK is a perceptual, instructional
favourite model that classifies learning by
sensory preferences. Although learners can
practice all of these sensory modes of receiving
information, one mode is habitually dominant and
preferred. For example, visual learners prefer to

receive information by viewing illustration
drawings, images, and other image-rich teaching
tools. Auditory learners receive information

through listening to speeches, discovering topic
through discussions, and talking through ideas.
Reading/writing  learners  acquire  through
interaction  with  written  documents  while
kinaesthetic learners gain knowledge by hands-
on and practises that emphasize doing, bodily
participation, and handling of items.

Educational instructions in Saudi Arabia are
traditionally given along gender line. The division
is based on Islamic principles that prohibit
intermixing between men and women, and the
cultural attitudes of the Saudi society [8]. Qassim
University medical College is composed of two
separate sections; one for male and the other for
females, thus conforming to the cultural norm.
One of the most common concerns all over the
world is the dissatisfaction of both the students
and teachers regarding teaching and
assessment. Multiple variables may affect this
phenomenon. Study on learning styles indicated
that students achieved statistically higher test
scores if taught using their preferred sensory
modalities.
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The sensory modality refers to the physical,
perceptual learning channels with which the
student is most comfortable and able to interpret
given instructions through the senses [9]. This
modality has been divided into four areas visual
(seeing), auditory (hearing), and tactile
(touching), and kinaesthetic (moving) [10]. It has
been established that greater educational
productivity can be achieved by knowing a
students’ learning style preferences [3].
Furthermore, it is also a good starting point in
helping the students to target and adapt to styles
for which they have a lesser preference.

It has been observed that little attention is paid to
identifying students’ learning styles in medical
institutes [11]. Of recent, few studies were
documented on the preferred learning styles
of Saudi undergraduate medical students
[11,12,13]. However, there have been no
previous studies on learning style preferences of
Saudi medical students and how these
preferences are likely influenced by such factors
as gender, information that is of vital importance
in offering high-quality education according to
Wehrwein et al. [14]. Therefore, the aim of this
study was to investigate the learning style
preferences of first-year medical students in a
single academic institution (Qassim University) in
Al-Qassim, Saudi Arabia, using the Arabic
version (version 7) of the VARK questionnaire
and to determine the association between
learning style preferences and gender.

2. METHODOLOGY

2.1 Setting and Participants

A descriptive cross-sectional study was
conducted in 2015. Of the 150, 75 volunteers (60
male and 15 female) participated in this study.

2.2 Instrument

The VARK survey (Version 7.8) was used in
current study. The survey measures four
perceptual favourites (V, A, R, and K). The
survey contains 16 questions with four choices
each. The outcome of each question is to
categorize the learning style favourites of
respondents. Respondents can choose more
than one choice to recognise their favourites for
multiple learning styles. Satisfactory levels of
reliability and validity of the VARK have been
reported using factor analysis techniques [13].

2.3 Procedures

The VARK survey was administered to first—year
medical students during a regular session of
2015 and students were requested to complete
and return the survey to the investigators. The
investigators properly informed the participants
that the study intends to measure the distribution
of learning styles favourites of students. The
findings of study would be used for research
purposes. The study was approved by the
Institutional Review Board of the College of
Medicine, Qassim University, Buraidah, Saudi
Arabia.

2.4 Statistical Analyses

The distributions of the VARK favourites were
calculated according to the guidelines in the
VARK website [7]. Descriptive statistics was
used for each VARK component. To calculate
the percentage of students for each VARK
component, the number of students who
preferred each learning style modality was
divided by the total number of participants
(n=75).

3. RESULTS

Fig. la represents the percentages of male
students who preferred visual (V, 20.40%),
auditory (A, 28.80%), reading/writing (R,
18.23%), kinaesthetic (K, 28.04%), and multiple
modes (7.53%) of information presentation.
Fig. 1b presents the percentages of female
students who preferred visual (18.43%), auditory
(33.13%), reading/writing (22.00%), kinaesthetic
(40.04%), and multiple modes (49.91%) of
information presentation.

Fig. 2a represents the percentages of male
students having a preference for the respective
modes of information presentation. Of the 60
male students who participated, 7.53% preferred
multiple modes of information presentation; 53%
preferred two (bimodal) modes; 23% preferred
three (tri-modal) modes whereas 24% preferred
four (quad-modal) modes. Fig. 2b represents the
percentages of female students having a
preference for the respective modes of
information presentation. Of the 15 female
students who participated, 49.91% preferred
multiple modes of information presentation; 47%
prefer the two (bimodal) modes; 13% prefer the
three (tri-modal), modes whereas 40% prefer the
four (quad-modal) modes. Fig. 3 shows specific
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Multimodal Preferences among Male and Female
Students. Fig. 3a represent specific Multimodal
Preferences among Male students. Of the male
students who prefer bimodal; 11.90% prefer
visual and auditory (VA), 7.14% prefer visual and
reading/writing (VR); 9.52% prefer V and
kinaesthetic (VK); 4.76% prefer audio and
reading (AR), 14.29% prefer RK whereas the
majority of the students (35.71%) prefer audio
and kinaesthetic (AK). Of the male students who
prefer tri-modal, 2.38% prefer VAR; 7.14% VAK;
and 2.38% each for ARK; and VRK respectively.
In the quad-modal, 2.38% of students were found
to prefer VARK. Fig. 3b represent specific
Multimodal Preferences among Female students.
Of the female students who prefer bimodal,
21.43% prefer VA; 3.57% prefer VR; 17.86%
prefer VK; 3.57% prefer AR; 7.14% prefer AK.
The majority of female students (32.14%) prefer
of the female students, 3.57% were found to
prefer the tri-modal VAR and 10.71% prefer the
guad-modal, VARK.

4. DISCUSSION

In current study, we disturb the VARK survey to
our first-year medical students at Qassim
University to determine their favoured modes of
information presentation. Seventy-five (50%) of
the total one hundred and fifty students
completed and returned the questionnaire. The
majority  (92.47%) of the male participants
indicated a preference for single (visual (V),
auditory (A), reading/writing (R), or kinaesthetic
(K) modes of information presentation (Fig. 1a),
as opposed to 50.09% of the female participants.
The finding in our study is consistent with the
previous study conducted by Al-Saud [11], with
Saudi dental students showing the male students
having more preference for single mode than the
female students. In contrast, to our study that
showed variation in preferences, the study by
Muralidhara et al. [15] with preclinical medical
students reported no preferential differences
between male and female.

In this study, only 20.40% of the male and
18.43% of female students preferred the single
(visual) mode of information presentation. These
students prefer to receive information in the form
of graphs, charts and flow diagrams [16,17].
They can work easily with symbols and are
sensitive to changing spatial arrangements [18].
Of the total participants, 18% of the students
indicated a preference for learning using their
senses notably touch, hearing, smell, taste, and

sight. This group of students was described as
kinaesthetic. They prefer physical, multisensory
experiences in their learning processes.
Similarly, 18.23% and 22.00% of male and
female students respectively prefer for accessing
information from printed materials. They use
reading and writing as their mode of assimilating
information. These students were labelled as
reading/writing learners.

Male First year

Multimo
dal, 7.53

= Single V
a = Single R

= Single A
Single K

Femal First year

Single
V, 18.43

Single

K, 40.14

= Single V » Single A
b = Single R Single K

Fig. 1. Percentages of male students (Fig.1a)
and female Students (Fig.1b) who of learning
preferred single modes and multiple modes
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Male

Female

Fig. 2. Percentages of male students (Fig. 2a)
and female students (Fig. 2b) who of learning
preferred multiple modes

Both male (28.80%) and female (33.13%)
students respectively prefer receiving information
through verbal communication, which arrives at
the learner's ear and are therefore coded as
auditory learners. In our study, only 28.04% of
the male and 40.14% of female students
respectively prefer kinaesthetic. Our finding is
therefore in support of a previously reported
study [14,19]. Wehrwein et al. [14] found that the
kinaesthetic style was the preferred single style
for female students. Park, [19] also showed that
across the four ethnic groups they studied,
female students have a higher preference for a
kinaesthetic learning style than male. The current

result is, however, inconsistent with Dobson [20]
who found that the kinaesthetic learning style
was the least preferred by both genders. The age
characteristic of students, as well as the culture
of control on females, were suggested reasons
[21]. It has been suggested that knowledge of the
students’ preferred learning modes can provide
a focus for developing strategies that are
personalised for individual learners and can help
reach more students because of improved match

between teacher's approach and learner's
learning style [18].
Male VARK,
VRK, 2.38
ARK,2‘38 o
2.38
VAR,
2.38 .

Female

Fig. 3. Percentages of male students (Fig. 3a)
and female Students (Fig. 3b) who of learning
preferred specific multiple modes
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Our study showing that the multiple modes of
information presentation is the preferred mode by
the majority (49.91%) of female students (as
opposed to 7.51% of male students), appear to
be inconsistent with Saadi [21], who reported that
male students are more inclined to multiple
modes of learning style, while females prefer
single learning styles. Students preferring
multiple modes of information presentation.
These students can benefit from active learning
approaches over the traditional lecture
approaches. Because students with multiple
learning modes (visual, auditory, reading/writing,
and kinaesthetic) can be reached by Active
learning approaches. In contrast, the traditional
lecture approaches can reach only students with
auditory learners. Because the traditional lecture
approaches all students receive information
passively without interaction with the presenter.
In the group of students preferring multiple
modes, both male and female students showed
similarity in preferring bi-modal approach and
having the highest preference of 53% (male) and
47% (female) respectively. In contrast, the tri-
modal and quad-modal preferences for the male
and female students exhibited some notable
differences. While the male learners showed
similar values for both tri- (23%) and quad- (24%)
modes, the female tri-model was much less
(13%) less than for the quad-modal of 40%. The
female thus showing more quad-modal
preference than male.

In the bi-modal approach, our study has revealed
that the male indicated less preference in VA
11.90%, VK 9.52 and RK 14.29% than female
VA 21.43%, VK 17.86 and RK 32.14%
respectively. In contrast, the male showed higher
preference in VR 7.14%, AK 35.71 than female
(VR 3.57%, and AK 7.14).

In the tri-modal, the male showed a variety of
combination preferences (VAR, VAK, VAK, ARK)
and VRK), whereas the female showed
preference in only VAR. In quad-modal, the male
showed a lesser preference of 2.38% than the
female (10.71%).

The current finding has revealed that Saudi
students are diverse in their preferences for
information presentation, from single to multiple
modes. Within the multiple modes, the students
also showed some notable differences from bi-
modal to quad-modal. In order to meet the
students’ needs and expectations, teaching
styles must be multisensory and should be filled
with a variety of approaches and with the

lecturers/instructors providing a blend of visual,
auditory, reading/writing, and kinaesthetic
activities. The use of active learning strategies
has been suggested to achieve this goal [22,23].
With active learning strategies, V-mode learners
prefer information to be presented in the form of
pictures, diagrams, and film. They should be
targeted with models other than visual and
demonstrations [16,17]. A-model learners are
reached through listening to the discussion,
answering questions, collaborative testing,
debate, and games [16,18,24-26]. Kinaesthetic
and tactile learners can be satisfied using
manipulating models, hands-on experiences, and
role-playing [16,25,27,28]. The cooperative
learning exercises, debates, games, models, role
playing, and simulations are active learning
strategies that can be used effectively in large
classrooms. These activities also encourage
working in groups and produce high levels of

enthusiasm and motivation. Furthermore,
researchers have reported improvement in
achievement of students with utilise of

simulations and games [29]. So in promoting
thinking, reasoning, problem-solving, and
decision-making skills, active learning
approaches has been suggested to be superior
to the traditional lecture format.

5. FUTURE DIRECTIONS

The rationale for this study was to support us
design teaching approaches that can address
most of the students’ needs in relation to their
favourites for modes of learning and to recognise
areas for further research. With respect to future
research, several queries regarding learning
styles arose from this study. For example, in the
classroom performance of the learners with
multiple-mode perform and with single-mode are
different? In specific classes, how grades
correlate  with learning styles, e.g., do
kinaesthetic and aural learners perform better in
laboratory and lecture classes respectively?
Does learning outcomes really address by
accommodating learning preference? All of these
queries merit further research.

6. CONCLUSION

Saudi female and male medical students have
significantly different learning style preferences.
Therefore, this diversity of learning styles among
the students should be addressed by instructors.
Addressing the students’ preferred modes can
lead to enrich the learning experience and lead
to develop appropriate learning approaches.
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7. STUDY LIMITATION

Instrument limitations, one thing that most
learning style instruments have in common is a
lack of solid research on their psychometric
properties. Learning style instruments tend to be
constructed in isolation from one another without
much attempt to validate their underlying
constructs, because the concept of style appeals
so strongly to educators and learners alike.
Sample size limitation, small number both male
and female of student.

ACKNOWLEDGEMENT

The authors would like to thank the first year
medical students for their participation. The
authors also wish to thank Prof. Bala Yauri
Muhammad for proof reading.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Reid JM. Learning Styles in the ESL/EFL
Classroom: Heinle & Heinle Publishers;
1995.

2. Isemonger |, Sheppard C. Learning styles.
RELC Journal. 2003;34(2):195-222.

3. Ehrman M, Leaver BL. Cognitive styles in
the service of language learning. System.
2003;31(3):393-415.

4, Kolb AY. The Kolb learning style inventory-
version 3.1 2005 technical specifications.

Boston, MA: Hay Resource Direct.
2005;200.

5. Fleming ND, Mills C. Not another
inventory, rather a catalyst for reflection;

1992.

6. Hawk TF, Shah AJ. Using learning style
instruments to enhance student learning.
Decision Sciences Journal of Innovative
Education. 2007;5(1):1-19.

7. VARK, Learn, Limited. VARK a guide to
learning styles 2015.

Available: http://vark-learn.com/
(Access time December 2014)

8. Al BuAli WH, Balaha MH, Al Muhaidab NS.

Assessment of learning style in a sample

of Saudi medical students. Acta
Informatica Medica. 2013;21(2):83.
9. Minogue J, Jones MG. Haptics in

education: Exploring an untapped sensory

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

modality. Review of Educational Research.
2006;76(3):317-48.

Dunn R, Beaudry JS, Klavas A. Survey of
research on learning styles. California
Journal of Science Education. 2002;
2(2):75-98.

Al-Saud LMS. Learning style preferences
of first-year dental students at King Saud
University in Riyadh, Saudi Arabia:
Influence of gender and GPA. Journal of
Dental Education. 2013;77(10):1371-8.

Al Maghraby MA, Alshami AM. Learning
style and teaching method preferences of
Saudi students of physical therapy. Journal
of Family & Community Medicine.
2013;20(3):192.

Nuzhat A, Salem RO, Quadri MS,
Al-Hamdan N. Learning style preferences
of medical students: A single-institute
experience from Saudi Arabia.
International Journal of Medical Education.
2011;2:70-3.

Wehrwein EA, Lujan HL, DiCarlo SE.

Gender differences in learning style
preferences among undergraduate
physiology  students.  Advances in

Physiology Education. 2007;31(2):153-7.

Muralidhara DV, Simbak N, Nor MNM,
Nasir M. Learning style preferences of
preclinical medical students in a Malaysian
university. South-East Asian Journal of
Medical Education. 2013;7(1):23.

Al-Hebaishi ~ SM. Investigating  the
relationships between learning styles,
strategies and the academic performance
of Saudi English majors. International
Interdisciplinary Journal of Education.
2012;1(8):510-20.

Panambur S, Nambiar V, Heming T.
Learning style preferences of preclinical
medical students in Oman. Oman Medical
Journal. 2014;29(6):461.

Lujan HL, DiCarlo SE. First-year medical
students prefer multiple learning styles.
Advances in Physiology Education.
2006;30(1):13-6.

Park CC. Learning Style Preferences of
Korean-, Mexican-, Armenian-American,
and Anglo Students in Secondary Schools.
Research Brief. NASSP Bulletin.
1997;81(585):103-11.

Dobson JL. Learning style preferences and
course performance in an undergraduate
physiology class. Advances in Physiology
Education. 2009;33(4):308-14.



21.

22.

23.

24.

25.

Abdulghani et al.; BJESBS, 14(4): 1-8, 2016; Article no.BJESBS.23815

Saadi IA. Gender and learning styles in
Saudi Arabia schools. Volume the Clute
Institute International Academic
Conference, San Antonio, Texas, USA:
Saudi Arabia: King Abdulaziz University,
2014;159-68.

Daud S, Kashif R, Chaudhry AM. Learning
styles of medical students. South East
Asian Journal of Medical Education.
2014;8(1):41.

Freeman S, Eddy SL, McDonough M, et al.
Active learning increases  student
performance in science, engineering, and
mathematics. Proceedings of the National
Academy of Sciences. 2014;111(23):
8410-5.

Baykan Z, Nacar M. Learning styles of
first-year medical students attending
Erciyes University in Kayseri, Turkey.
Advances in Physiology Education. 2007;
31(2):158-60.

Rodenbaugh DW, Lujan HL, DiCarlo SE.
Learning by doing: Construction and

26.

27.

28.

29.

manipulation of a skeletal muscle model
during lecture. Advances in Physiology
Education. 2012;36(4):302-6.

Boctor L. Active-learning strategies: The
use of a game to reinforce learning in
nursing education. A case study. Nurse
Education in Practice. 2013;13(2):96-100.

Gilakjani AP. Visual, auditory, kinaesthetic
learning styles and their impacts on
English language teaching. Journal of
Studies in Education. 2011;2(1):104-13.
Wagner EA. Using a Kinesthetic Learning
Strategy to Engage Nursing Student
Thinking, Enhance Retention, and Improve
Critical Thinking. Journal of Nursing
Education. 2014;53(6):348.

Yang YTC. Virtual CEOs: A blended
approach to digital gaming for enhancing
higher order thinking and academic
achievement among vocational high
school students. Computers & Education.
2015;81:281-95.

© 2016 Abdulghani et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://sciencedomain.org/review-history/13316




