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ABSTRACT 
 

Aim: To determine the patterns of learning methods of undergraduate medical students. 
Study design: Descriptive cross-sectional study. 
Place and duration of study: Akhtar Saeed Medical & Dental College, Lahore from 15th November 2022 to 15th January 2023. 
Methodology: One hundred and six undergraduate medical students, comprising 54 males and 52 females. The questionnaire 
consisted of 16 items that identified four distinct learning choices: visual, aural, reading/writing and kinesthetic. 
Results: 14.33% students learned by seeing; 26.59%studied by hearing; 19.16%learned by reading/writing and 19.10% 
students liked to study by using physical methods.16.39% of students used bimodal sensory modalities and only 4.42% used 
more than one sensory modality for learning. The results of the study will help medical teaching faculty to modify their 
educational strategies in response to learning methods of their students. 
Conclusion:  The valuable insight into students’ various approaches to learning and will help teachers to modify their teaching 
strategies. 
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INTRODUCTION 
 

Despite being a large variety of current learning methods based on 
various psychological theories1,2, a lot of interest is being shown by 
teachers to know what are the different approaches that are used 
by the students for the learning process3. This is because students 
learning choices can be affected in a myriad of ways by the 
awareness of their education conditions. 

During undergrad years, medical students need to gain vast 
amounts of information and must develop their own learning styles.  
As mentioned by Keefe, study methods combine mental, emotional 
and psychological qualities that specify a student’s connection and 
reaction to the schooling environment4. It has also been urged that 
in addition to the content knowledge, medical teachers should also 
be well versed with the learning preferences of students to help 
them in their education5. 

Students study manners are influenced by many factors 
including age, gender, mind processing, social and cultural 
thinking.6 In addition, students employ various sensory means to 
obtain and assimilate knowledge.7 Fleming described four sensory 
modalities comprising visual (V), aural (A), reading/writing (R) 
kinesthetic (K) called as VARK.8 In short, visual  students learn 
better by seeing, aural students use listening methods, while some 
students study better by reading/writing and kinesthetic students 
use physical methods as a preferential technique to accommodate 
information.9 The VARK questionnaire has been specially 
developed for evaluating learning strategies. 

The use of VARK in some studies has revealed that students 
selected multiple learning techniques.10 In spite of some 
inconsistencies in previous studies, little is known about the 
learning preferences of medical students in Pakistan where the 
culture and medical education varies greatly from western 
countries. 

The significance of our study is that the performance of the 
students can be vastly improved as the teachers combine the 
preferred learning choices of students with their personal teaching 
methods. This study, therefore, was organized to grade learning 
predisposition of medical students on our college using the VARK 
questionnaire. 
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MATERIALS AND METHODS 
 

This descriptive cross-sectional study was conducted at Akhtar 
Saeed Medical & Dental College, Lahore from 15th November, 
2022 to 15th January, 2023 after obtaining institutional ethical 
approval. A total of 106 volunteers (54 male and 54 female) 
students participated in this study. All consenting students of first 
year MBBS to final year MBBS classes were included while 
premedical, dental, DPT and students of allied health sciences 
were excluded from this study. VARK questionnaire measures four 
perceptual choices (Visual, Aural, Reading/Writing and 
Kinesthetic). The questionnaire was comprised of sixteen 
questions with four options each. Each question graded the study 
choices of participants. Each participant could opt for more than 
one option to indicate his/her choices for different learning 
methods. The VARK questionnaire has been reported as valid and 
reliable by factor analysis techniques.11 The questionnaire was 
shared online with the students and it was explained that the study 
findings will be used for research purposes. 

Descriptive statistics were used for questionnaire. 
Percentage of students who opted for a specific learning choice, 
was found by dividing their number by the total number (n = 106) 
for each VARK component. 
 

RESULTS 
 

The mean and standard deviation of visual, auditory, 
reading/writing and kinesthetic components of the VARK 
questionnaire were shown in Table 1. 14.33% students learned by 
seeing; 26.59% studied by hearing; 19.16% learned by 
reading/writing and 19.10% students liked to study by using 
physical methods (Fig. 1). 79.18% students preferred to study 
using either of visual, listening, reading/writing and kinesthetic 
modalities.16.39% of students used bimodal sensory modalities, 
only 4.42% students used more than one sensory modality for 
learning (Fig. 2). 
 
Table1. Descriptive statistics of the patients 

VARK Mean±SD 

Visual 15.19±11.54 

Auditory 28.19±17.75 

Reading/Writing 20.31±16.59 

Kinesthetic 20.25±11.91 
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We can see that there is a strong positive correlation 
between visual and auditory modalities (r=0.69, p<0.001), 
indicating that students who prefer visual learning also tend to 
prefer auditory learning. There is also a moderate positive 
correlation between reading/writing and kinesthetic modalities 
(r=0.51, p<0.001), indicating that students who prefer 
reading/writing learning also tend to prefer kinesthetic learning. 
Additionally, there are moderate positive correlations between 
visual and kinesthetic modalities (r=0.40, p<0.001) and auditory 
and kinesthetic modalities (r=0.43, p<0.001), indicating that 

students who prefer visual or auditory learning also tend to prefer 
kinesthetic learning to some extent. However, the correlation 
between visual and reading/writing modalities (r=0.38, p=0.001) 
and auditory and reading/writing modalities (r=0.41, p<0.001) are 
weaker, indicating that students who prefer visual or auditory 
learning may not necessarily prefer reading/writing learning, and 
vice versa (Table 2). 
 

 

Table 2: Correlation analysis between the various sensory modality scores 

 Visual Auditory Reading/Writing Kinesthetic 

Visual r=1.00. r=0.69 r=0.38 r=0.40 

Auditory r=0.69, p<0.001. r=1.00 r=0.41 r=0.43 

Reading/Writing r=0.38, p=0.001. r=0.41, p,0.001. r=1.00 r=0.51, p<0.001. 

Kinesthetic r=0.40, p<0.001. r=0.43, p<0.001 r=0.51 r=1.00 

 
Fig. 1: Percentages of single modality choices 

 
 
Fig. 2: Percentages of bimodal and multimodality choices 

 
 

DISCUSSION 
 

The aim of our study was to know about dispensation of study 
manners of undergrad medical students. Generally, our findings 
provide an understanding of the learning choices that our students 
employ to study various subjects. We opinion this study will help in 
understanding various aspects of student education development. 

It was noted that students use different sources of 
information for studying. The VARK questionnaire is universally 
employed to note the study methods of students12. Learning 
techniques differ amongst various groups because of cultural 
differences, kinds of studies and attributes of student personalities.  
In this study, the mean VARK scores for reading/writing (20.31%) 
and auditory learners (28.19%) were more than that of visual 
(15.19%) and kinesthetic learners (20.25%). This may be an 
indication of the reality that though our students presently are still 
relying on conventional learning styles but they are gradually 
adopting technology based study methodologies also. This is in 
contrast to a study conducted in Saudi Arabia in which the 
students show a heavy involvement in new technology based 
study methods.13 Another study revealed that the mean VARK 
scores for reading/writing (4.9%) and kinesthetic (5%) modalities 
were more than that of visual (3.1%) and auditory (4.7%) 
learners14.. Similarly, it has also been described that technical 
students were more of a kinesthetic nature compared to business 
students who were reading/writing type learners15. 

The disclosure of use of multiple study choices in our 
students is in agreement with a study which described the 

American medical students.  Students understanding of subjects 
and learning experiences have been analyzed in relation to the 
effectiveness of various technology tools16.  

Educational strategies can be upgraded by medical teaching 
faculty when they know the methods of learning of their students. 
Competencies of medical students in terms of core knowledge, 
clinical skills and demeanor can be vastly improved as the medical 
teachers combine the preferred learning choices of students with 
their personal teaching methods and experience17. 
 

CONCLUSION 
 

This study provides valuable insight into students’ various 
approaches to learning and will help teachers to modify their 
teaching strategies. 
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