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Background: Since time immemorial, traditional or classroom teaching was always in the forefront in medical 
education, but the sudden shift to digital teaching and online learning during the period of Covid, made us ponder , its 
consequences on the medical students using varied methods of learning with their personalized  learning style. But 
while technological innovation is necessary to the development of online education, it is not sufficient to assure that 
online education is effective. Different learners have different cognitive styles and their own mode of perceiving, 
remembering, thinking, and problem solving. In this research study diversified learning modalities of student supported 
by the mode of teaching applied was found to have varied impact on their academic performance.   It is an  Study design:
observational quantitative study.  The present study involved, 125 1st phase MBBS students of 2020-21 batch of Method:
ESI Medical College, Joka  who attended offline classes during pre-coronavirus era,  shifting to online mode during 
covid pandemic. Students were categorized according to their learning style using VARK questionnaire. Formative 
assessment of the students in offline mode was conducted to judge their academic performance, theoretically and 
practically, succedding, online and offline teaching.  40-50% of students showed poor performance in theory, in Result:
all the learning modalities irrespective of the mode of teaching. In practicals , 45-54% of students fared well after offline 
mode of teaching, mainly in bimodal and trimodal learning style , whereas only 8-14%  could perform after online mode. 
Conclusion: The need is to focus on student learning during assessment in medical education, giving scope for 
adapting to changing circumstances, and thus refining by use of information about students' abilities.
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INTRODUCTION
  With the advent of Covid in December 2019 and a rapid surge 
by March “global emergency” was declared by WHO  , and 
the pandemic status was imposed Many countries .  

subsequently imposed containment measures including 
nation-wide shutdowns. Novel coronavirus pandemic  
(COVID-19) had profound impact on the health-care systems 
and medical education worldwide. Closure of the medical 
schools and universities  disrupted the learning and 

1education of future health professionals  This pandemic has 
resulted in a sea change toward online learning throughout 
the world .Traditional (i.e. face to face) teaching is considered 

2an essential long-standing approach in medical education   
As traditional approaches in medical education are facing 
increased challenges because of the increase in clinical 

3demands and reduction in available time , a shift in traditional 
medical education practice to online, distance, or electronic 

4learning has been noticed in the last few decades . Until  
recently , anatomists relied on cadaveric prosections, virtual 
anatomy platforms and importantly , face to face interactions 

5for research and teaching activities , but Covid -19 scenerio ,  
led to the emergence of online learning as major mode of 
teaching ,  to maintain the continuity of medical education. 
Education and training in medicine need innovative ideas that 
match the students' styles. Blended Learning (BL), became a 
fundamental method of education in the COVID-19 era, 
integrating, conventional face-to-face and online learning  
when students were permitted to attend practical classes in 
small batches , when covid situation improved and relaxations 
were brought to the fore. Exploring the learning style 
perception among students is a necessity, because students 
can realize their own strengths and use their talents to 
improve their learning. Any discrepancy between teaching 
methods and students' learning styles will have a negative 

6impact on the educational process. The students' learning 
style is a key factor and priority that needs to be addressed 
during this shift in the educational system to achieve student 
satisfaction and better academic outcomes. The change in 
teaching and assessment methods during the COVID-19 era 
should match the students' learning styles to achieve more 
satisfied learning with better academic performance.  Results 

of this study reveals, students with varied learning styles 
showed disparities in performance, when assessed after this 
shift in teaching method, thus prompting us to judge, whether 
blended learning will be beneficial in medical education in 
context to both theory  and  practical applications. The main 
expected contribution of this research is to provide empirical 
evidence of the impact of learning styles on academic 
performance in online and face-to-face assessment activities

AIMS AND OBJECTIVES :
 1)  To understand the learning style preferred by the 

students using VARK inventory 
2)  To evaluate student's performance in offline mode , 

succeeding both after offline and online teaching
3)  To correlate the learning styles with their academic 

performance , assisted  by offline and online mode of 
teaching .

MATERIALS AND METHODS :
Study Design: This is an Observational Quantitative study

Study Sample: st The study population comprised of  125, 1  
phase medical students of 2020-2021 batch, ESIPGIMSR & 
ESIMC, Joka. Students were selected by  convenient sampling 
method.  

Inclusion criteria: 
Students who appeared in the internal assessments in the 
offline mode, preceding and succeeding online mode of 
teaching  

Data Collection Tools: 
Data included  students' transcripts and VARK questionnaire. 
The scores of two formative assessments, succedding offline 
and online mode of teaching was compiled in excel sheet.   
VARK Questionnaire,  comprising  20 questions was used to 
identify learners' learning styles 

Statistical  Analysis : 
For statistical analysis SPSS package was used and tests 
conducted were the Kruskal-Wallis test to compare 
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performance among the different modalities and  one way 
Anova test to compare between varied learning style within 
each modality with academic performance , after offline and 
online mode of teaching .

Ethics: 
The study was approved by the Institutional Ethical 
Committee of the parent institution . The objectives of the 
study were stated for all participants, and written informed 
consent was obtained.

RESULTS OR FINDINGS :
st91.2% students from 1  phase MBBS batch (2020-2021), 

participated voluntarily following sensitization regarding the 
study.  Students, who didn't appear in the two formative 
assessments (both theory and practical) and failed to respond 
to the VARK questionnaire, were not included in the study. 

Students were divided according to their learning style i.e 
quadrimodal, trimodal, bimodal and unimodal, according to  
the VARK learning style inventory tool, introduced by Fleming 
that defines the preferred mode of learning in terms of four 
sensory modalities. Completed questionnaires were scored 
for each VARK category and the frequency of VARK 
preferences for each individual component and combination 
of components was analyzed. The data was reported as 
percentage of respondents in each category of learning 
preference . Unimodal were grouped into Visual(V) , Aural(A), 
Kinesthetic(K) or Read and Write(RW). The “multimodal 
learners” have a balanced set of learning preferences, 
including the bimodal, trimodal and quadrimodal.  38.59% 
students belonged to quadrimodal learning style ( Aural , 
Visual , Kinesthetic Read and write), 27.19% belonged to 
trimodal learning style 34.21% belonged to bimodal 
category and  only 1.75% had unimodal mode of learning 
(Fig 1) 

FIG.1 Distribution of students within sensory modalities 
Fig.1

 

FIG.2 Student distribution with varied lear ning 
preferences within same modality 
In  quadrimodal learning style,  50%  students  fared poorly  
after both modes of teaching, whereas 20.44% of students 
performed better after offline teaching in theory whereas , in 
practicals 45.44% fared well in practicals after offline as 
compared to 13.63% after online classes and 13.63% 
maintained their status quo. In trimodal type, 45.15% 
performed poorly in theory, succeeding both offline and 
online teaching and 19.35% performed well after offline 

teaching . 48.38% of students performed well after offline 
teaching in practicals , whereas a very negligible amount of 
3.22% could perform after online teaching. In bimodal 
learning style 43.58%  students fared poorly in theory after 
both modes of teaching , whereas 25.63%  students displayed 
remarkable performance after offline mode. 53.85% of 
students performed well  in practicals after offline mode of 
teaching as compared to 7.68% after online (Fig 3) . Only 2 
students had unimodal style of learning (Read and write) , not 
displaying much difference in their performance after both 
modes of teaching. On comparing the results in different 
modalities of learning after two varied modes of teaching, it 
was found that ,  In theory , performance of 40-50% of students 
was poor in all the modalities irrespective of the mode of 
teaching . In practicals   45-54% of students fared well after 
offline mode of teaching as compared to a very negligible 
population of 8-14% who could perform after online mode of 
teaching. Result is insignificant while comparing the 
performance of students in all the modalities of learning 
without taking into account the subsections of learning style 
in both theory and practicals after the online and offline mode 
of teaching 

FIG.3 Performance between learning modalities prior to 
and after online teaching in theory and practicals Blue ( 
Quadrimodal) , Red (Trimodal) , Green (Bimodal)

Within varied learning modalities, students of bimodal 
category, with aural and visual dominance followed by visual 
and Read and write, and in trimodal mode, combination of 
visual, read and write kinaesthetic, performed better in 
theory after offline mode of teaching. Students belonging to 
the trimodal group with dominance of aural, visual and 
Kinesthetic could perform better after online mode .(Table 1 , 
Fig 5).  Read and write method occupies a central part for 
better performance in theory assisted by a strong sense of 
visualisation. Offline mode of teaching seems to extract the 
best from the students, irrespective of learning style . 
Statistical analysis using Anova test was found to be 
significant with P value at .012599.Students  under  bimodal 
and trimodal sensory modality performed better in theory 
after offline mode of teaching compared to those with 
quadrimodal learning style.  Visual and kinesthetic  habits 
yielded better results, within same modality in  practical 
assessments (Table1). Students having better grasping 
capacity using their visual and aural senses performed better 
after online mode of teaching. Statistical analysis by Anova 
test was found to be significant at p<.05 where F-ratio value is 
22.83747 and p value is .000572 .

The percentage of students who fared successfully in both 
theory (Table 1, Fig4) and practical exams ( Table 1,Fig.5) 
were found to be higher after offline mode of teaching as 
compared to performance after online mode of teaching 
irrespective of their individual learning style, which was more 
significant in the practical scores. But, among the same 
modality, a difference in performance was significant 
depending on the type of combination of learning habits 
prefered .
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Table 1 Pass Percentage In Theory And Practical In Varied 
Learning Styles After Offline And Online Mode
                                              

             

FIG.4 Performance in theory within different learning 
styles (online and offline)

FIG.5 Performance in practicals within different 
learning styles (online and offline)

 DISCUSSION :  
A learning style itself cannot cause an increase or decrease in 

7,8academic performance  and it is the mismatch or match 
between learning style and teaching mode that should affect 
performance During the pandemic period the students were 
attending only theoretical classes. For online learning that 
consisted mainly of static, noninteractive learning resources 
that largely resembled offline learning, usually no significant 

9difference was found when compared to offline learning . To 
some extent, online learning might not compete with some 
aspects of offline learning, like interactive knowledge 
building between teacher and students.  

Studies on the correlation between learning style and form of 
teaching , help to identify how people prefer to learn in virtual 
environments and ways to guide didactic and pedagogical 
applications to improve teaching and learning, considering 

1 0the dif ferent learning styles  Learning in vir tual 
environments offers personalized and adaptive mechanisms 
to meet students' preferences  the moment that students know 
their preferences, they have the ability to guide their own 
learning, which justifies knowing the learning styles, which is 

an important step to promote individuality and to take 
11advantage of skills . To identify and understand the different 

learning styles of students, on the other hand, also helps 
teachers in planning activities and in the availability of 
resources that meet a multitude of students, contributing to 

12their motivation , which was the need of the hour during the 
sudden switch to online mode of teaching. In the virtual 
learning environment, knowing what are the learning styles of 
students allows for adequate planning in the use of computing 
resources. Knowledge of the students' learning styles can 
maintain the positive results and promote improvements in 
the teaching-learning process in general. 

Equivalent teaching and instructional modes are effective for 
13some and ineffective for others . The students' learning style 

is a key factor and priority that needs to be addressed during 
this shift in the educational system to achieve student 
satisfaction and better academic outcomes. Virtually all of 
these studies found that online instruction resulted in lower 
student performance relative to in-person instruction - 
differences in the characteristics of students themselves may 
drive differences in the outcome measures we observe that 

14 are unrelated to the mode of instruction .

In same educational environment, each individual has 
different learning habits and grasping capacity is not  of the 
same level and quality in all students. Paiboonsithiwong's 
study showed that the most preferred VARK learning style 

1 5among medical students was quadrimodal .  Study 
conducted here shows that 44% students was quadrimodal 
followed by bimodal and trimodal learning style. Ojeh's study 
of pre-clinical medical students showed that students with the 
mul t imodal  lear ning s ty le  had bet ter  academic 

16performance  . Individuals exhibit different approaches in 
the learning process and a single strategy or approach cannot  
provide optimal learning conditions for all individuals .

Previous studies showed that students who were aware of their 
17,18learning style had improved academic performance . 

Moreover, the review of Pashler et al. showed that there was 
virtually no evidence that people learn better when teaching 

19style is tailored to match students' preferred learning style  . 
It should be noted that learning style is a self-reported 
measure that can change based on experience and the 
demands of a situation. Therefore, it is subjective and able to 

20provide adaptive behaviour . The authors found that in 
general, web-based training was slightly more effective than 
face-to-face training for acquiring declarative knowledge 
(“knowing that”), but not for procedural knowledge 

21(“knowing how”) . In this study, it was clearly revealed that 
the disparity of performance in theory was much less then 
that in the practical performance after offline and online 
mode of teaching. Post hoc tests revealed that the K group 
scored significantly lower than the other three modality 

22 23group  Alkhasawneh et al  did find a significant relationship 
between VARK preferences and course grades  which 
correlates with the present study. Conclusion of the study is 
that students with K perceived sensory modality preferences 
tended to perform more poorly in their course , whereas in 
this present study K group performed better as compared to 
others . 

Students' learning and study styles played a crucial role in 
their success in online course; perhaps even a bigger role 

24than their learning styles play in the traditional classroom  . 
Clariana (1997) has shown that online assessments allow 

25students to tailor their use to their own learning style Some  
studies reveal that the online pedagogy had a negative effect 
on student academic performance when compared with the 

26traditionally taught group  Motii and Sanders (2014) . 

determined that student performance in the online 
instructional modality was at least as good as student 
performance in traditional F2F classes based on overall 

27semester grades  From the survey results of teachers and 

Learning 
Style

Pass %age 
after 
offline 
teaching 
mode 
(Theory)

Pass %age 
after online 
teaching 
mode 
(Theory)

Pass %age 
after 
offline 
teaching 
mode(Prac
tical)

Pass%age 
after 
online 
teaching 
mode(Prac
tical)

A,V,K,RW 36.7 20.4 70.6 27.8
V.RW 57.1 42.9 57.1 42.9
A.K 20 0 10 0
A,V 63.7 18.8 90.8 18.18
A,RW 22.2 0 77.8 22.2
V,K 0 0 100 0
K.RW 33.3 0 100 0
A,V,RW 42.9 14.28 71.42 42.9
A,V,K 25 50 91.7 41.7
A,K,RW 33.3 33.3 66.3 33.3
V,K,RW 66.6 44.4 77.7 44.4
RW 100 0 50 50
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students, it can be seen that the traditional face-to-face 
education is irreplaceable for medical courses, which was 
consistent with a recent study . As a matter of fact , the scenario 
depicts , that online mode of teaching creates negative effect 
on academic performance as compared to offline mode , 
irrespective of the learning style preferred .

Studies reveals , students (63.8%) preferred multiple modes , 
2 modes (24.5%), 3 modes (32.1%), or 4 modes (43.4%)] of 

28information presentation , which corelates with the present 
study. Specifically, student motivation and performance 
improves when instruction is adapted to student learning 

29preferences and styles . Study confirms that Visual (V) and 
Kinesthetic (K) learning style preferences are positively and 
significantly influence students' academic performance. This 
indicates that different subjects required different kinds of 
learning styles and instructions to optimally potentiate and 

30benefit the students . Mismatches between learning style 
and teaching instruction may lead to negative effects on the 
academic performance, quality of the students and on their 

31attitudes toward their education . 
 
Assessment is an integral part of the teaching and learning 
process that challenges teachers to consider the variety of the 
assessment techniques that will meet the subject's learning 
needs. So far as studies predict student performance, 
indications are that the format of learning, i.e. offline or online, 
is not a sufficient treatment to influence significant difference 

32in a performance outcome . Students in online courses 
performed substantially worse than students in traditional in-
person courses. Student's learning style is adaptable to 

33situational aspects of the learning environment . 

CONCLUSION : 
The results of the present study , which was solely 
concentrated in anatomy provided an insight , in the disparity 
of  learning style among the students and its  effect on their 
academic performance , following offline and online mode of 
teaching. As a major part of the students had multimodal 
learning , its implied that most of the students learn effectively 
as long as the teaching methods include a blend of activities 
that stimulate the visual, aural, read-write and the kinesthetic 
sensory modalities . Integration of new technologies remains 
challenging , not just in anatomy , but a vast area of medical 
field , if remote learning is to play a role , which was very 
evident when the whole world had to shift into  online mode . 
Students should be encouraged to use their learning 
preferences to their advantage through practice of 
appropriate learning strategies. At the same time, students 
should be motivated to develop the ability to use other 
learning styles. Medical education needs to use assessment 
that focuses on student learning, can respond quickly to 
changes, and is continuously refined by use of information 
about students' abilities . The teachers can address learner's 
needs by utilizing a variety of teaching methods and teaching 
styles so that learners are exposed to both familiar and 
unfamiliar ways of learning. 

When considering the development of on-line course 
material, faculty must gain an understanding of how student 
characteristics influence success in on-line learning, while 
being sensitive to students' perceptions of quality and 

34 quantity of instructor interaction     
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Learning 
style

THEORY
OFFLINE

THEORY
ONLINE

PRACTICAL 
0FFLINE

PRACTICAL
ONLINE

ALL 36.66% 20.45% 70.45% 27.27%
V,RW 28.57% 21.42% 28.57% 21.42%
A,K 16.66% 0.00% 83.33% 0.00%

A,V 33.33% 9.52% 47.61% 9.52%
A,RW 18.18% 0.00% 63.63% 18.18%
A,V,RW 25% 8% 41.66% 25.00%
A,V,K 24% 12% 44% 20%
A,K,RW 20% 20% 40% 20%
V,K,RW 28.57% 19.04% 33.33% 19.04%
RW 50% 0% 25% 25%
V,K 0 0 100% 0%
K,RW 25% 0% 75% 0%
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