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Abstract

Background and Aim: Students have specific learning style preference, and it is important for designing classroom instruction
to make a better learning environment. There are mainly four sensory modalities for learning (V = visual, A = aural, R = read/
write, and K = kinesthetic) and these can be assessed.

Methods: A cross-sectional study of the 1s--year medical students (n = 146) was carried out. VARK® questionnaire version 7.8,
a set of 16 multiple-choice questions with a pretested additional questionnaire, was used to assess the preferred learning mode.

Results: Kinesthetic mode is most preferred (total score = 1146), followed by aural (total score = 808), visual (total
score = 624), and read/write (total score = 584). Mean value: V =4.27 +2.87,A=553+295 R=4+221,K=7.85+2.72.
Preference for practical class is 52%, discussion with teacher is 39%, 1-h lecture is 5%, and tutorial is least preferred (4%).
For lecture, chalk and talk gets 76% preference with the second choice as PowerPoint™ (PPT) presentation (13%). For
PPT slides, “salient points and diagram” in the slide are most preferred (58%), followed by “diagram only” in the slide (30%).
Animated image or video is preferred by majority (52%) of students. Moreover, learners enjoy a class with some breaks and
humor (48%) while 31% like interaction with teachers. During lecture, 82% students like to take notes whereas 18% do not
like to take notes.

Conclusion: This study has revealed that most students learn best by kinesthetic method and practical classes. Still, students
prefer blackboard/whiteboard teaching with some humor. For PPT presentation, they prefer salient points and diagram with a
preference of animation or video. Majority take notes from class. These findings would help a teacher to design their instructional
material for effective teaching.
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INTRODUCTION

Learning is a process by which mind reacts to external
conditions, the reactions being modified by what has
been experienced before. No two minds react identically
in the same situations because each has a different
learning preference.!"” Independent learning, having
choices about what to learn, and building on students’
intrinsic motivation and natural curiosity, all present
special challenges for medical educators. No matter what
strategy is used in teaching basic medical science, it is
important to maintain student’s natural curiosity about
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how the human body works. Most students come to
medical school with high levels of curiosity, but the more
they are required to memorize isolated facts or engage in
very deep learning about relatively esoteric principles, the
less likely they are to maintain that enthusiasm.? Learning
is an extremely important issue in medical education.
Medical education aims at providing an optimal context
for medical students to facilitate this learning.® It is
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unfortunate, but true, that some academics teach students
without having much formal knowledge of how students
learn. Many lecturers know how they learned/learn best
but do not necessarily consider how their students learn.
There is no simple answer to the question “how do we
learn?” Not everyone learns in the same way, or equally
readily about all types of material.*» How well students
learn is influenced by a variety of factors. Their own prior
knowledge and motivation are certainly important.??!

Multiple tools, such as VARK® inventory (V = visual,
A = aural, R = read/write, K = kinesthetic) (Flemming),
Kolb learning style inventory-Version 3.1, and the
Myers—Brigg type indicator, can be used to identify
individual preference.® VARK® questionnaire is widely
used and simple tool to apparently assess the sensory
modality of learning preference. Several previous studies
in India and abroad used the VARK® questionnaire and
found that medical students learn best by multimodal
preference.®'? Audio-visual substitutes for reality and it
makes its own contribution to the educational process.
Sometimes, when two or more types can be brought to
bear on the same topic, their strengths are pooled and
their limitations are minimized.!" PowerPoint™ (PPT) has
developed into a powerful and versatile presentation
support tool. The trick with presentation software is to
use the slide to help the audience mentally engage and
visualize the things.? Despite ideal slide preparation
guidelines,!"® PPT slide preparation varies among teacher
to teacher. Along with VARK® questionnaire for maximum
preference score, we have used additional questionnaire
to assess the learning preference among different
teaching modes, with an emphasis on audio-visual
material organization.

MATERIALS AND METHODS

After obtaining permission from the Institutional Ethics
Committee of M.K.C.G. Medical College, Odisha, we
have conducted the study for a time span of 3 months
from February to April 2016. To avoid bias, single teacher
had taught four classes each with four types of teaching
mode: Speech only, chalk and talk, overhead projection
presentation, and PPT presentation. For the lectures, a
combination of high content, salient contents only, lecture
with breaks and with some humor, and asking questionin
between the lecture were used. For lecture classes with the
PPT slide presentation, four types of combinations were
used: Text describing whole topic in slide with diagram
and teachers tell those text, text describing whole topic
in slide with diagram and teachers tell salient point only,
salient points of topic in slide and teachers describe points
in detail, diagram only in slide and teachers describe the
whole topic verbally. For preference of visual material,
four options were provided: Simplified diagram which can

be drawn in the examination, colored diagram, colored
diagram with labeling, and animation or video. During this
study period, each student was exposed to a combination
of 1-h lecture (total number = 55), physiology practical
class (total number = 12), and tutorial (total number = 12)
and students were encouraged to interact with teachers
face-to-face in tutorial classes. Permission to use the
printed VARK® questionnaire was obtained through the
website copyright permission procedure.!" The VARK®
questionnaire version 7.8 composed of 16 multiple-choice
questions to assess the sensory modality of learning
preference with visual (V), aural (A), read/write (R), and
kinesthetic (K) categorization.[' Students have option
to choose multiple answers for the same question and
option not to answer any question. After obtaining
written consent from the students (n = 146), they were
distributed the printed VARK® questionnaire version 7.8
and a pretested additional questionnaire to fill up. The
collected filled up questionnaire is then analyzed.

RESULTS

Among the participants (n = 146), kinesthetic method is
the most preferred (total score = 1146) sensory modality
of learning, followed by aural (total score = 808) and
visual (total score = 624) method, and read/write (total
score = 584) is the least preferred method. Figure 1 shows
the percentage value of total obtained score of the V, A, R,
K preference, and Table 1 shows the mean and standard
deviation of the VARK score. The preference in kinesthetic
method also evident in the most preferred teaching
method as practical classes (52%), where face-to-face
discussion with the teacher gets the second preferred
method (39%) and 1-h lecture and tutorial gets the
least preference. Figure 2 shows the preference among
different teaching methods. For the 1-h lecture class, most
preferred method is chalk and talk with a remarkable 76%.

|:| Visual
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26% Read / Write
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Figure 1: Percentage value of total score obtained for each sensory
mode of learning (V, A, R, K)
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PPT presentation is the second choice (13%) and only 2%
preference is for lecture with speech-only mode. Figure 3
shows the choices for 1-h lecture mode in percentage.
For PPT presentation slides, salienpoints are most
preferred (58%), followed by diagram only (30%). Figure 4
also shows that typing the whole topic in slide gets the
least preference (5%). For the visual material in the PPT
slide, animation or video is the most preferred (52%).
Figure 5 shows the relative preference of other visual
materials. Students prefer some humor during the lecture
classes (48%). Thirty-one percent of students prefer to
interact with teacher during lecture. Preferred lecture
type is shown in Figure 6. During the lecture, majority of
students (82%) take notes, and among them, 66% write
the salient points only. Sixteen percent of students write
as much as they can follow [Figure 71].

DISCUSSION

Both behavioral and cognitive theories of learning agree
that difference among learners and in the environment

Table 1: Mean and standard deviation of V, A, R, K scores

Mean Standard deviation
Visual 4.27 2.87
Aural 5.53 2.95
Read/write 4.00 2.21
Kinesthetic 7.85 2.72
60 52
50 39
40
30
20
10 5 4
0 | I
Practical / Discussion 1-hour Tutorial
Dissection with lecture
teacher

Figure 2: Preference of different teaching method in percentage

O Salient points & Diagrams
in slide; Teachers describe
in detail

O Only Diagrams in slide;
Teachers describe topic
verbally

Whole text on slide;
Teachers tell salient points

O Whole text on slide;
Teachers tell those text

Figure 4: Preference of different types of PowerPoint™ slides in
percentage

can affect learning.!"® However, individual preferences
in learning cannot be considered on the basis of course
design for a large group of learners. In our study, we found
that among the tested sensory modalities, kinesthetic
mode gets the highest preference (36%) [Figure 1].
Sinha and Prithishkumar found the highest preference
for kinesthetic mode in unimodal learners. However,
Farooque found highest score for aural (635), followed
kinesthetic (629) mode. Anu, Rajaratnam, and Nujhat
also found aural as the most preferred mode in unimodal
learners. However, we found aural as the second preferred
mode (26%). From all previous studies, it is vivid that
students learn best by multimodal style and there is no
major difference between male and female learners.!"”!
Hence, in those studies, a large portion of kinesthetic score
was inside multimodal preference score. In our study, we
have used the total score and we found kinesthetic as
the maximum preferred mode and it is concordant with
the choice of practical class with 52% preference in our
study [Figure 2]. During practical classes, students get
hands-on experience of the theories they consumed and
it helps in better assimilation of knowledge. However, it is
not possible to cover the entire course by practical classes,
neither it is necessary. However, an emphasis on practical
classes would be a good effort to facilitate better learning.
Despite many innovations in teaching and learning
methods, the 1-h lecture remains a mainstay of medical
education. Although the learning during the lectures is in
doubt,”? lecture remains an effective and valuable format
in medical education because it offers greater economy
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Figure 3: Preference of different mode of lecture delivery in percentage
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Figure 5: Visual material preference in percentage
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Figure 6: Preference in lecture type in percentage

of time for teaching a large group and students receive an
overview of the curriculum.™® Classic pedagogic thought
is concerned with good education since the 1980s.1'¥ It
is common to become fascinated with new technologies
for delivering and assisting teaching. However, survey
suggests that younger students do not necessarily prefer
to learn using these newer technologies.’? In our study,
we found that still students prefer chalk and talk for the
lecture class (76%) [Figure 3]. Our findings support the
study of Papanna et al., where they found that blackboard
teaching is still preferred by students.!? However, it is not
possible to deliver lecture effectively with chalk and talk for
every topic of the medical science. It is necessary to aid the
teaching with audio-visual material, especially for complex
color diagram which cannot be drawn properly in a short
time on blackboard or whiteboard. For this purpose, visual
presentation mode contributes a lot. We have found that
students prefer the PPT slide with salient content and
diagram (58%) where teachers describe the topic in detail.
A good percentage of students prefer lecture with only
diagram in slide (30%) [Figure 4]. For the visual material
presented during the lecture, it must be clear and legible
for the class. Majority of the participants (52%) of our study
prefer animation or video for visual material. However,
it is difficult to arrange reliable video or animation for
each topic. However, a color diagram with labeling can
be obtained and it is preferred by 22% participants.
A photograph of the standard textbook or image from
the publisher can be obtained, where the textbook comes
with an access of its image bank. But, when it is not
possible, a hand drawn simple diagram can effectively
increase the interest of learners. In our study, 20% of
students prefer simple diagram which can be drawn
easily in examination [Figure 5]. Studies have shown that
note-taking increases learning and retention of the material
presented in a large group of learners.”? We found that
82% of students like to take notes [Figure 7]. Hence, for
the majority of students, the slide preparation and lecture
should be delivered in such a fashion that they can take
notes. Students always appreciate the entertainment value
of the lecture.” We also found that students prefer lecture
with some humor (48%) [Figure 6]. However, to adopt this,
ateacher must be cautious about the Doctor Fox effect,?"

D Take note - Salient
points

D Take note -
Maximum possible

Do not like to take
note

Figure 7: Percentage of students taking notes in the lecture class

where humor overflows the teaching. During 1-h lecture,
students have ability to concentrate only 15 min.?? Hence,
some healthy humor or interaction with students helps in
regaining the concentration.

Limitations of the study

Our study has some limitations. Participants are 1%-year
medical students of a single institute, and hence, it might
not represent the medical students of different institutes.
Further studies involving multiple institutes with a larger
sample size may provide more reflection of learning style
of students. The study was done with the 1t-year medical
students who learn the basic medical sciences. Further
studies with students studying clinical subjects may reveal
their learning style preference as the learning preference
changes with knowledge and environment.

CONCLUSION

Majority of the students prefer kinesthetic mode for
learning basic medical science. Despite availability
of different technology-assisted lecture, the 1s-year
medical students still prefer chalk and talk for lecture
classes. Moreover, for PPT presentation, salient points
and diagram in slide should be best with a preference
for relevant scientific animation or video. Lectures with
breaks and with some healthy humor or interaction with
students would be a better option for beating boredom
and to promote note taking for facilitation of better
learning.
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