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MEDICAL STUDENTS OF LAHORE, PAKISTAN:
A CROSS-SECTIONAL STUDY

Taskeen Zahra,' Noor Fatima Ali,’ Aaiza Naveed,’ Fatima,’
Zarabia Pervaiz Butt,” Humaira Waseem®

Abstract

Background and Objectives: Learning styles is one of the key predictor for academic success of students.
This study was conducted with objectives to assess the learning styles of medical students using the VARK
Questionnaire and to study factors related to their learning style preferences.

Methods: A descriptive cross-sectional study, using the validated 16-point VARK Questionnaire Version
8.01, was conducted among medical students in Lahore, Pakistan, from May to October 2023. Through non-
probability virtual snowball sampling, 360 students from various medical colleges responded to online
Google forms distributed via emails and WhatsApp groups. Data were entered, cleaned, and analyzed using
Statistical Package for the Social Sciences (SPSS) Version 26. The Chi-square test determined associations
between variables, with a significance level setat p <0.05.

Results: The respondents had a mean age of 21.56+1.608. The study found that 68.9% preferred a unimodal
learning style, with visual (25%) being the most favored, followed by read/write (15.2%), aural (14%), and
Kinesthetic (13.5%). No statistically significant relationships were found between learning style and gender,
clinical year, schooling background, or institute type. However, significant relationships were found with
age, academic performance, and preferred teaching methodology (p=0.05, p=0.04, and p=0.007,
respectively).

Conclusion: The present study highlighted the independence of learning styles from demographics. The
identified relationship between learning styles, preferred teaching methodologies, and academic performance
emphasizes the significance of this knowledge for medical educators and students in fostering lifelong
learning. It is noteworthy that majority of students demonstrated unimodal sensory preferences, reinforcing the
importance of tailored teaching strategies to maximize learning potential.
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style involves a blend of cognitive, emotional, and enhancing both teaching and learning processes for
individuals."* Scholars have long associated learning

1-5. Department of Community Medicine, Fatima Jinnah Medical

University, Lahore styles with human senses.™
6. Department of Quality Enhancement Cell , Fatima Jinnah . . . .
Medical University, Lahore Learning style preference involves an intricate

Correspondence: process of effectively perceiving, processing, storing,

Dr.Taskeen Zahra, Associate Professor, (FCPS,CHPE), Department of  and retrieving the information students aim to learn.5
Community Medicine Fatima Jinnah Medical University, Lahore

Email: dr.taskeenzahra@yahoo.com Various models exist for assessing learning styles,
Submission Date: ~ 20-11-2023 including Honey and Mumford's, Fleming's VARK,
Ist Revision Date: ~ 01-12-2023 , | 6
Acceptance Date:  15-12-2023 and Kolb's learning model.™ These models are groun-

AN LR Vol. 21 No. 4 October - December 2023 306



LEARNING STYLE PREFERENCES AMONG UNDERGRADUATE MEDICAL STUDENTS OF LAHORE, PAKISTAN

ded in diverse learning theories, concepts and psycho-
logy. The present study utilized the VARK model, pro-
posed by Fleming, which is known for its simplicity,

5,7,8 .
It incorpo-

ease of understanding, and reliability.*
rates four types of sensory modalities viz., visual (V),
auditory/Aural (A), reading/ writing (R), and kines-
thetic (K) which are consolidated in a 16 question, four
point real-world scenarios based questions to discover
sensory-based learning styles (V+A+R+K =VARK)* ™
He explained visual learners comprehend information
through visual aids like graphs, figures, diagrams,
handouts, and maps. Aural learners grasp concepts
through auditory means such as lectures, discussions,
and speeches. Reading/writing style learners absorb
information by reading books, course notes, and taking
notes. Kinesthetic learners, on the other hand, under-
stand through tactile experiences, physical actions, and
hands-on activities, such as dissection and clinical
examinations.” Students may employ unimodal, bimo-
dal, trimodal, or quadrimodal methods to absorb infor-
mation, depending on their individual learning style
preferences.” Additionally, Julia Wong and her colleague
calculated reliability estimates for the visual, aural,
read/write, and kinesthetic subscales, yielding scores
0f0.73,0.79, 0.84, and 0.69, respectively. These values
suggest sufficient reliability within the studied popu-
lation group.’

Medical Education and curriculum is ever dynamic.
Its evolving landscape, driven by the requirements of
accreditation agencies, societal needs, and technological
advancements, underscores the crucial necessity of
understanding learning styles.’

In the field of medical sciences where students
must absorb extensive knowledge for application in
clinical settings, efficient learning techniques that
promote long-term retention are essential for lifelong
learning.” The recent pandemic has left medical edu-
cation in Pakistan in a state of bewilderment, under-
scoring the imperative to overhaul its education system.
Despite a swift shift towards online and blended (part
online, part on-campus) learning, students have largely
clung to textbooks as their primary source of acquiring
new knowledge within the parameters of the traditional

education system. While many medical institutes still
rely on didactic teaching methods, there is a continuous
effort to integrate more interactive elements, including
interactive lectures, model demonstrations, lab work,
one-way lectures, and student presentations."""

Inrelation to preferred teaching approaches, the
study intends to investigate potential associations
between learning styles, gender, clinical year, academic
success, and kind of schooling (private or public). The
objectives of the study were to assess the learning styles
of medical students using the VARK Questionnaire
and to study factors and outcomes related to their
learning style preferences.

METHODS

This was a descriptive cross-sectional study that
was conducted online across multiple private and
public undergraduate medical colleges of Lahore from
February 2023 till October 2023. The study incorpo-
rated a sample size of 360 students, determined using
the formula: n = z2xp(1-p)/d2 where 60.69%" of
students preferred multimodal learning style. All medi-
cal college students attending public or private medical
institute in the undergraduate MBBS degree
programme, Lahore were included in the study
through non-probability convenient sampling using the
virtual snow-ball sampling technique. Students from
undergraduate dental programme were excluded. An
online pre-tested, close ended questionnaire (Google
form) including consent form was, administered via
WhatsApp and emails. Multiple messages were
circulated WhatsApp groups of students. Duplication
of filling was avoided through google forms options.
The questionnaire consisted of sociodemographic
details, information about their educational
background and the result mentioned on their last
professional exam report card and link to VARK

78,11

webpage.”™ The VARK questionnaire comp-rises 16
multiple-choice items designed to identify four distinct
learning styles. Each item corresponds to a specific
style, and respondents select options based on their
preferences. In cases where a single choice doesn't

fully capture their perspective, respondents can choose
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multiple options or leave items unselected. Higher
scores within each learning style category indicate a
stronger preference for that particular style. If an
individual scores equally in two or more styles, they
are classified as having a "multimodal" learning style.'
The total score for each item ranges from zero to 16,
providing a quantitative measure of the respondent's
inclination toward each learning style.

Academic Performance is taken as the percentages
achieved by students in their last Professional
Examination will be converted to grades as follows:
A(80-89%), B(70-79%), C(60-69%), D(59% and
below). Further, for analysis purpose academic
performance was composite into weak and stronger
performance. Grade A and B were categorized as
Strong academic performance and Grade C and D."”
Teaching methodology included methods commonly
employed in Medical Education including the
following: Interactive lectures, small group
discussions, demonstration on models, self-study, lab
work, one way lecture."

Data were cleaned and screened for inaccuracies.
Analysis was done by using Statistical Package for
Social Science (SPSS) software version 26 and
Microsoft Excel. Descriptive Statistics were used to
calculate mean age and frequencies and percentages
of qualitative variables such as type of learning
modularity were used. Chi square test was used to
find associations between participants’ VARK learning
style and their genders, public and private schooling
backgrounds, private or public medical institute,
academic years, academic performances, and
preferred teaching methodologies. P value <0.05 was
considered statistically significant. During the data
collection process, the anonymity and confidentiality
of the sub-jects was maintained

RESULTS

In this study, 46(12.80%) students were from first
year, 99(27.5%) were second year students, 59(16.4%)
were from third year, 127 (35.3%) were fourth year,
29 (8.1%) were from final year. Older students
preferred unimodal type. For teaching methodologies,

in descending order of their preference, 26.7%
(n=102) of students preferred small groups
discussion, 25.6% (n=92) preferred self-study, 21.4%
(n=75) preferred interactive lectures, 17.5% (n=63)
preferred demonstration on models, 4.7% (n=16)
preferred one way lecture, and 4.1%(n=12) preferred
lab work. A significant association of learning styles
with academic performance of respondents and
preferred teaching methodology was seen (p=0.04
and p=0.007 respectively). (Table 3)

Academic performance as per result of last
professional examination; Grade A=80% or higher,
Grade B=79-70%, taken as Strong Academic
performance and Grade C=69-60%, Grade D=59-50%
consolidated in Weak Academic Performance. (Table
3)

Table 1: Frequency Distribution of respondents
according to Preference of Learning
Styles using VARK (n=360)

Learning Styles | Frequency | Percentage
Type of Preferred Learning Style using VARK
Visual (V) 93 25.6
- Aural(A) 51 14.0
i Read/Write(R) 55 15.2
S Kinaesthetic (K) 49 13.5
= |Total 248 68.9

Bimodal
\% 30 83
AK 7 1.9
V.K 4 1.1
AR 3 0.8
R,K 3 0.8
V.R 1 0.3
Total 48 13.3
Tri-modal

V,A,K 13 3.6
V.A,R 22
« |VBRK 22
= |ARK 0.8
£ |Total 32 8.9
§ Quadra modal-VARK 32 8.9
= |Total 12 31.1
Total 360 100

*Using more than one mode of the learning styles
V= Visual, A=Aural, R=Reading/Writing, K=Kinesthotic
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Table 2: Relationship of Learning Styles of respondents with their socio-demographic profile (n=360)

Learning Styles P-value*
Sociodemographic Profile Unimodal Multimodal
(n=248) Frequency (%) (n=112) Frequency (%)
Gender Male 62 (68.9%) 28(31.1%) 0.5
Female 186(68.9)% 84(31.1%)
Age >21 years 122(74%) 43(26%) 0.02*
<21 years 126(64.6%) 69(35.4%)
Range: 18-30 years, Mean 21.56 years+1.56, Median 22 years
Type of Medical Private 72(72%) 28(28%) 0.429
Institute Public 176(67.69%) 84 (32.30%) ‘
Private school 133(68.55%) 61(31.44%)
Schooling Public school 68(68.68%) 31(31.31%) 0.970
LEf Sl Both 47(70.14%) 20(29.85%)
Academic year Preclinical clinical 103(71.03%) 42(28.96%) 0.470
Clinical 145(67.44%) 70(32.5%)

*Significant p values (Chi-Square text was used). Row percentages used

Table 3: Relationship of Learning Styles of respondents with their academic performances and preferred

teaching methodologies (n=360)

Learning Styles
Characteristics Unimodal n=248 | Multimodal n=112 vall)ue
Frequency (%) Frequency (%)
Academic Weak Academic Performance 103 (75.18%) 34 (24.8%) 0.043%
Performance Strong Academic Performance 145 (65.02%) 78(34.9%)
Preferred Teaching | Self-study 74 (80.43%) 18 (19.5%)
methodology Small Group Discussion 72 (70.58%) 30 (29.4%) 0,007
Lectures 60 (65.9%) 31 (34.06%) )
Practical Work 42 (56%) 33 (44%)

*p-value <0.05 taken as significant. Row percentages used

DISCUSSION

This study shows that majority of the students,
both male and female, (68.9%) prefer unimodal lear-
ning style. Similar results were found by Mehdipur
etal. where 86% students preferred single learning style
with aural being most prominent.” Other studies also
showed a dominating unimodal preference among
students.”"™"*"* Aldosri and his colleague,” showed
that 63.4% (Chauhan et al.)"” 53.3% and (Fahim et.
al)"" showed 60.2% of students in medical and dental
colleges of EMRO region preferred multi-modal
learning style. Similar results were shown in various
studies where majority of medical students prefer
multimodal learning styles."" Rezigalla and his
colleagues argue that stu-dents tend to shift from

multimodal learning styles to unimodal learning in

later years of the medical edu-cation. The
distribution of unimodal learning styles
demonstrates a gradual shift from kinesthetic (K) to
auditory (A) and visual (V).” In contrast, Chaudhary
et al concluded that learners tend to favor multimodal
learning styles, suggesting an adaptability to various
methods due to their enhanced learning skills. This
discrepancy emphasizes the importance of periodically
reassessing students' learning styles, particularly in
advanced academic years, to ensure instructional app-
roaches are well-aligned with evolving preferences
and needs.” According to the VARK inventory, global
student preferences for multimodal (bimodal) learning
styles varied from 13.2% in Saudi Arabia to 87% in
Iran, with kinesthetic preferences constituting 70%.
In Pakistan unimodal learning varies from 27.6% to
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38%." This study, however, showed the highest per-
centage of unimodal preferences (68.9%) with visual
being 25.6%. This contrasted with other studies that
commonly identify kinesthetic or aural as the
predominant learning style among medical

14,17,21,22
students.

The shift in the predominant
preference of medical students from auditory (A) to
visual (V) or kinesthetic (K) learning might be
attributed to the rising prevalence of online
learning." Alfarsi et al. showed different bimodal
learning preferences with VK, AK,RK, VA, and RK in
descending order. Further, tri and quadmodal learning
styles were 16.4% and 6.2% respectively. This is in
contrast to this study, where trimodal and quadmodal
learning style inclinations were similar (8.9% in
both) with VAK being the most preferred learning
style.” Fahim et al showed that 21.8% students
preferred quadmodal learning style" while Rezigalla
et al’ and Chouhan" showed that medical students
preferring VARK were negligible (0 and 0.01%
respectively). These findings highlighted the diverse
learning preferences within the medical student
across the nations, making it inevitable of medi-cal
educations to adapt to a range of teaching methods in
order to enrich the overall learning experience.*

The study included students from both clinical
and pre-clinical years. Unexpectedly, both subsets
preferred unimodal styles of learning. No significant
association between learning styles and year of study
of medical students was demonstrated like others.”

Individuals exhibit significant variation in their
learning processes, each adopting a distinct style influen-
ced by cognitive disparities and the learning context

9,17
In

and it can affect their academic performances.
contrast to this study, Rezigalla demonstrated that
highest achievers were in unimodal learning style.
Although no significant association between academic
performance and respondents’ learning styles by him
and Chaudhary and his co-workers.™” This study, how-
ever, depicted that weak academic performance was
related to unimodal learning style (p value=0.045)
and these findings underscore a substantial portion
(61.9%) of respondents demonstrate commendable

academic achievement (Grade A and B). However,
Chaudhary et al. also demonstrated notable impact of
learning styles on academic performance was
observed among third-year students, fourth-year
students, and house officers, indicating a statistically
significant relationship in these specific academic
levels.” Understanding students' preferred teaching
methodologies is crucial in tailoring the medical
education curriculum. Although, there is no inherent
superiority or inferiority in any single learning style,
recognizing and accommodating these differences
contributes to the potential for a more effective and
inclusive educational experience.

In analyzing socio-demographic profiles, variables
such as age, gender, background schooling, and the
type of medical institute were taken into account. The
study did not uncover any significant associations bet-
ween gender, background schooling, and the type of
medical institute with the learning style. This is
different from findings of Madgy and colleagues,”
and Fahim et al." where gender exhibited a notable
connection with learning styles. In their work, Magdy
showed that male preference for multimodal
learning while Fahim et al showed females had higher
probability of choosing multi modal learning style
(RR= 2.37)." * Age was found be significantly
related to learning style. Similar predictions were
made by Rezigalla and his colleagues where he argued
that final year students were inclined towards
unimodal learning style.” It should be kept in the mind
that above mentioned variables of sociodemographic
profile could be taken as proxy for the socio-
economic state as privately schooling and medical
institutes are quite heavy on budget in Pakistan.
Magdy also showed similar results with no
relationship of schooling type, household income,
parental educational background, and use of private
lessons.™

Recognizing students' learning styles is vital for
aligning their behavior and effective educational expe-
rience.” Imparting a large amount of information to
students in a limited amount of time is a monumental
challenge” and increasing awareness of learning
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styles among students and teachers might allow for
more effective learning and teaching practices.

The study also explored students' preferences
for teaching methodologies. Notably, 26.7% favored
small group discussions, 25.6% leaned towards self-
study, 21.4% preferred interactive lectures, 17.5%
favored demonstrations on models, 4.7% preferred
one-way lectures, and 4.2% showed a preference for
lab work. The study revealed a statistically significant
relationship (p value=0.007) between learning style
and preferred teaching methodology, suggesting that
a uniform teaching approach may not be the most effec-
tive strategy particularly in post pandemic era."” Tai-
loring teaching methods to accommodate diverse
learning styles appears crucial for optimizing
educational outcomes.

A similar study conducted by Muniyapillai T, et
al' at teaching medical college in the Perambalur dis-
trict of Tamil Nadu, India showed students preferred
demonstrations (81.2%), followed by an interactive
lecture (77.2%), as their preferred teaching methods.
Alfarasi however, showed that majority students (64%)
preferred clinical skill labs followed by interactive
lecture (59%) and practical work (57%). Teaching
methods wield significant influence over the learning
process, and contemporary educators must leverage
innovative educational technologies to meet the prefe-
rences of the tech-savvy students in the current gene-
ration.”

The study had its limitations. Omission of other
learning inventories, the inability to incorporate a more
diverse sociodemographic group, the challenge of
establishing causality due to resource constraints and
lack of representation of other dental, allied and post
graduate students are some deficiencies. Addressing
these limitations would necessitate future research invol-
ving longitudinal studies and larger sample sizes.

CONCLUSION

Both male and female medical students, in
public and private medical institutes of Lahore were
dominantly unimodal with preference for visual
learning. A significant relationship identified

between the type of learning styles, academic
performance and teaching methodology, highlighted
the importance of incorporation of learning
methods. Alignment of these preferences would be a
step towards fostering student-centered, life-long
learning experience.
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