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Abstract

Background: The Field of learning styles is complex, over 70 different learning style models identi-
fied in a recent review. The literature seems to suggest that diagnosing students’ learning styles
can be an easy and effective process because students can identify their own learning styles and
score higher on tests when they are complimented with a teaching style that matches their learn-
ing style. Aim: The aim of this study was to compare the learning styles of the undergraduate
medical students in the preclinical versus clinical years at the Faculty of Medicine, Suez Canal Uni-
versity in order to help them to maximize their learning. Materials and Methods: This study is a
descriptive cross sectional study. All medical students (from first year to sixth year) during the
academic year 2012/2013 were included in the study (total comprehensive sample) then compari-
son between the learning styles of medical students in the preclinical versus clinical years was
done. A self-administered anonymous VARK (Visual, Auditory, Read and write, Kinesthetic) ques-
tionnaire was used to identify their learning styles. The questionnaire was translated into Arabic
to facilitate its administration. Results: Seven hundred and twenty nine students responded to the
questionnaire. T- Test for comparing means of continuous data was used. The results showed that
there is a statistically significant difference (p= 0.022) between the learning styles of students in
the pre-clinical and clinical years despite those students in both the preclinical and clinical years
preferred to use the unimodal learning style. Conclusion: The study concluded that students in the
preclinical years have different learning styles than students in the clinical years and that it is im-
portant to increase the awareness of both the faculty and students about learning styles and its
importance and implications.

Keywords: Learning style, VARK, Preclinical, Clinical

Introduction

Students learn in many ways; by seeing and
hearing, reflecting and acting, reasoning
logically and intuitively, and memorizing
and visualizing. The ways in which an indi-
vidual characteristically acquires, retains,
and retrieves information are collectively
termed the individual’s learning style(”,
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Another definition of learning style is the
manners or the conditions in which learn-
ers most efficiently and effectively per-
ceives process, store and recall what they
are attempting to learn®. The term learn-
ing style may include more than 70 differ-
ent models with conflicting assumptions
about learning, and with different designs
and starting points®. The two most fa-
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mous and used models are Kolb's Learning
Styles Model, which describes the infor-
mation processing and is frequently used
as a starting point in problem based learn-
ing, and Dunn's Learning Styles Model,
which is multidimensional and is widely
used in elementary and secondary schools
as well in adult education as higher educa-
tion”. Knowing the learning styles of the
learners aids the designer or instructor to
develop a curriculum to address various
needs of the learners in a group or class®).
Fleming's VARK model is one of the most
common and widely used categorizations
of various types of learning styles that in-
cludes: visual learners or tactile learners,
reading/writing- preference learners and
kinesthetic learners or tactile learners®?,
As learning styles preferences strongly af-
fect student achievement, satisfaction and
success, it is important to identify the pre-
ferred learning styles among undergradu-
ate medical students on how they pre-
ferred to learn and whether there are dif-
ferences among the undergraduate medi-
cal students in the six years by identifying
their learning styles and compare between
the first three years (pre-clinical years)
where the students study mainly the basic
medical sciences (i.e. anatomy, physiology,
pharmacology, microbiology, etc.) versus
the second three years (clinical years)
where they study mainly clinical sciences
(i.e. internal medicine, surgery, pediatrics,
obstetrics and gynecology, ophthalmology,
etc.) Therefore, this study aimed at helping
the undergraduate medical students select
and be aware of their particular preference
(s) to understand how they should learn
and use information for more effective
learning and communicate.

Methods

The study was a descriptive cross sectional
study that was conducted to assess the

learning styles among the under graduate
medical students in the six years at the
Faculty of Medicine Suez, Canal University
during the academic year 2012/2013. All the
students from the first year to the sixth
year were included in the study (total com-
prehensive sample). A self administered
anonymous VARK questionnaire was used
to identify the students’ learning style.

Validity of the VARK Questionnaire

The VARK questionnaire was used to eval-
uate the learning styles of the under grad-
uate medical students. The questionnaire
contained only 16 questions as experience
suggested that if there were too many
questions (25+), some people would take
the questionnaire less seriously and some
may become bored with it. VARK replicates
how real decisions are made using many
preferences so the multiple answers for
each question make statistical analysis very
difficult. There are no "right" answers!
From Dr Leite's research, the reliability es-
timates for the scores of the VARK sub-
scales were 0.85, 0.82, 0.84 and 0.77 for
the Visual, Aural, Read/write and Kinesthet-
ic subscales, respectively. The VARK Ques-
tionnaire was used to determine the main
learning style for each year Visual, Aural,
Read/Write or Kinesthetic. Then compari-
son between the main learning style of the
first and second phases (pre-clinical) versus
the third phase (clinical) was done to as-
sess If the level of maturation affected the
students learning styles or not.

Data collection

Informed written consent was obtained
from the faculty administrators introducing
the questionnaire. Questionnaires were
delivered to the students after classes.

Statistical Analysis

Data were presented using descriptive sta-
tistics in the form of frequencies and per-



Mohamed SF et al.

109

centages. Diagrammatic and tabular forms
were used when appropriate by Excel Vista
for windows. Qualitative categorical varia-
bles were compared using chi-square test.
Whenever the expected values in one or
more of the cells were less than 5, Fisher
exact test was used instead. All statistical
analyses were run using the statistical
package SPSS 16.0 for windows. Results
were considered significant in a two-sided
test if P<0.05.

Results

The total number of the students in all aca-
demic years is 828 students while the num-
ber of the students who respond to the
questionnaire and returned it is 729 stu-
dents from which 281 male students and
448 female students (Table 1). There was a
statistically significant difference (p=0.01)
of unimodal learning styles of medical stu-
dents showing the highest percentage of

auditory learning style among students of
the 2" and 3" years students, the highest
percentage of kinesthetic learning style
among students of the 3 and 5" year stu-
dents, the highest percentage of
read/write learning style among students
of the 1°* year students, the highest per-
centage of visual learning style among stu-
dents of the 6" year students (Figure 1).
The study showed that that auditory and
kinesthetic bimodal learning style is de-
creasing from the second year to reach the
least at the sixth year. While almost all the
students keeping the same pattern of using
auditory and read/write style across differ-
ent academic years (except 2" and 5%
years). Second, third and fourth year stu-
dents do not use kinesthetic and read/write
bimodal learning style while kinesthetic
and visual bimodal learning style is highest
in the fifth year (Figure 2 and 3).

Table 1: The demographic data of the studied population

academic | Number Returned male female
year students Questionnaires students students

1* Year 155 140 59 81

2" Year 135 121 40 81

3" Year 13 1 8 3

4" Year 162 135 48 87
5" Year 165 150 59 91

6" Year 198 172 67 105
Total 828 729 281 448

Otherwise, it is the same pattern across
different academic years with absence
among third year students. There is a sta-
tistically significant difference in learning
styles between successive academic years
and with using the sixth year as a reference
considering they are the most mature stu-
dents it shows that there is a statistically
significant difference in learning styles be-
tween the fifth year and the sixth year stu-
dents otherwise there is no statistically
significant difference where the unimodal

learning style is higher among students in
the 4™ and 5™ academic years while multi-
modal learning style is higher among stu-
dents in the 1** and six year (Table 2). The
results showed that males and females are
almost the same in using unimodal learning
style (Figure 4). Finally, there is statistically
significant difference in the learning styles
between pre-clinical and clinical years
where students in both the preclinical and
clinical years prefer to use the unimodal
learning style (Table 3).
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Figure 1: Frequencies of unimodal learning style among successive years
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Figure 2: Bimodal learning style preferences among successive years

Discussion come more effective learners and increase

their academic performance(s). The implica-
Knowing the learning style of studentsis a  tion of a particular learning style should be
valuable skill in education. Knowledge of  clear to the educators. Learning style will
learning styles may help educators identify  also be seriously considered where a stu-
and solve learning problems among stu-  dent does not meet the expected perfor-
dents, thus helping their students to be mance.
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Figure 3: Trimodal Learning style preferences among successive years

Table 2: Differences of learning styles between
successive years

Unimodal Multimodal P P
No. (%) No. (%)
1™yr 1 103(73.6) 37(26.4) 0.1763
2"yr | 99(81.8) 22(18.2) 0.7649
3yr | 8(727)  3(27.3)  0.467 0.035*
4" yr \ 13(83.7) 22(16.3) o0.4601 |
5Tyr | 133(88.7)  17(11.3)  0.0465%
6"yr | 138(80.2) 34(19.8)  Ref.

Table 3: Differences of learning styles between
pre-clinical and clinical years

Pre-clinical yrs clinical yrs
(N=272) (N=457)
No. (%) No. (%)
Unimodal 210 (77.2) 384 (84.0)
Multimodal |  62(22.8) 73 (16.0)
Pvalue | 0.022%

Applying student learning styles to individ-
ual students, especially for struggling stu-
dents will be of great help to the stu-
dents®. The results of the current study
show that the majority of the students in

different academic years prefer unimodal
learning styles. As most of the first, second,
third years students (74%, 81.8%, and 72.7%
respectively) use unimodal learning styles.
This finding agreed with a study held by
Sabiha®"” that was conducted among medi-
cal and dental students of 1%, 2™ and 3"
years in Islamabad University. They found
that the majority of medical and dental
students had a single learning style, while
only one sixth of medical and one third of
dental students had multiple learning
styles. Both disciplines collectively showed
that (14.2%) students had visual, (22.6%) had
auditory, (19.4%) had reading and writing,
(30.1%) had kinesthetic and (19.9%) had
multiple styles of learning. We suggest that
the cause of the predominance of using
unimodal learning style among the stu-
dents is that they were not trained to use
more than one style since the start of their
educational life from 1°* elementary to high
school using the unimodal auditory learn-
ing style in which the system depends
mainly on lecturing and the other reason
may be that the learning style are relatively
a stable patterns of behavior.
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Figure 4: Learning style preferences in
female and male student respondents

But our findings are in contrast with some
studies as a study held in Turkey by Baykan
& Nagar(9) who reported 64% of first year
medical students applying multimodal
learning style . Another study held by Aye-
sha Nuzhat™ conducted in KSA showed
that multiple learning styles of medical
students represented 73%. Also, Heidi’s
study that was conducted on first year
medical students in Michigan (USA)
showed that only 36.1% of the students pre-
ferred unimodal learning style. Among the-
se students, 5.4% preferred visual, 4.8% pre-
ferred auditory, 7.8% preferred reading and
writing, and 18.1% preferred kinesthetic
learning style. In contrast, most students
(63.8%) preferred multiple modes [2 modes
(24.5%), 3 modes (32.1%), or 4 modes
(43.4%)] of information presentation. This
ought to that these learning styles were
adapted during their premedical training
and the marked difference between the
Turkish and Saudi Arabian studies and our
findings signifies a difference in teaching
methodology at premedical level and indi-
cating a different teaching technology dur-
ing premedical years. While the contrast
with the American study may be due to
that their students are well trained on us-
ing multiple learning style since the start of
their educational life. In current study, au-
ditory style (26.4%, 38.8%, 36.4%, 34.1%,
32.7%, 35.5% respectively from the 1° to the
6" year) was ranked highest by the stu-
dents followed by kinesthetic style (20.7%,

28.1%, 27.3%, 28.1%, 31.3%, 25.6% respectively
from the 1% to the 6 year) and this is con-
sistent with a study held by Zeraati™ show-
ing that the dominant learning preference
of the students was auditory preference
(30.8%) followed by read/write (20.6%),
while (7.5%) were kinesthetic and (5.6%)
were visual learners; the rest of the stu-
dents (35.5%) represented a multimodal
learning preference. Another study held by
Javadinia™ in Iran revealed that the learn-
ing style mostly used by these students
was auditory (48.6%). This predominance of
auditory learning style and the reason that
the students do not change their learning
style in spite of using Problem Based Learn-
ing (PBL) strategy as for some reasons, and
over the years earned a change in the ap-
plication of strategies of education in the
faculty that drive about learning versus
teaching which inspired the students trend
towards concepts and strategies for teach-
ing and what helped them spread of inter-
active lectures in different academic years ,
as well as the familiarity of the students
with this technique of teaching used in
previous study years but it still keeping
some effects presented in the form that
kinesthetic learning style comes after the
auditory style in order. Also, the predomi-
nance of auditory learning style prefer-
ences over other styles may be due to the
dependence of the students on PBL tutori-
al sessions and the interactive lectures that
are used as instructional methods in our
problem based learning strategy. In our
Faculty the system of teaching in preclinical
years emphasize on teaching the students
by kinesthetic style by using the clinical
skills lab and training in primary health care
units. While in the 2" three years students’
learning occurs mainly in the hospital
through clinical rounds that emphasize
both the auditory style through the inter-
active discussion and lectures that held in
the rounds and the kinesthetic style
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through case based teaching method. In
the current study the most preferred bi-
modal learning style is auditory and kines-
thetic style while most of the students that
prefer auditory, read/ write and kinesthetic
style that used in second 50% and fourth
year being the only used trimodal learning
style among the fourth year students and
quadrimodal learning style is almost absent
among the students. These findings were
consistent with Chinmay’s(™ study in India
who found that (32%) of the students pre-
ferred bimodal learning style and 62% of
the student that prefer bimodal learning
style preferred auditory and kinesthetic
bimodal learning style while (26%) of the
students preferred Trimodal learning style
with 52% of the student that preferred
trimodal learning style preferred auditory,
read/write and kinesthetic trimodal learn-
ing style and only one student acquire the
quadrimodal learning style preferences
among the studied population. These find-
ings suggest that India and Egypt share to
great extent some of the cultural back-
ground that affects the students learning
style. Javadinia’s study(™ in Iran revealed
that among 148 people participating in
their study, 77% were females and most of
them (66.2%) were passing the basic sci-
ences stage. There was no significant rela-
tionship between the preferred learning
styles and gender (P=0.18) this is consistent
with our results that shows no statistically
significant gender difference is observed in
selecting unimodal or multimodal learning
styles as males and females are almost the
same in using unimodal learning styles. Al-
so, other studies®'® showed that there
was no statistically significant difference
between learning styles used by either
male or female students. Our results re-
veals that male students prefer to use audi-
tory 44% learning style a little more than
females who prefer using read/ write 17.7%
learning style a little more than males. The-

se findings are in contrast to Chinmay’s("
study that was conducted in India where
unimodal learning style female students’
preferred auditory learning style over other
styles, while male students showed equal
preference of auditory and kinesthetic
learning style. Also, Choudhary's("” study in
India revealed that males (92.98%) and fe-
males (76.27%) preferred information to
reach them via multiple sensory modalities.
In addition, only 15.52% of all students
(6.25% males and 23.75% females) preferred
using a single sensory modality for infor-
mation intake. There was a significant gen-
der difference in the percentages of males
and female students who preferred multi-
modal or unimodal styles of information
presentation. While the study held by
Wehrwein™ that was conducted in Michi-
gan (USA) showed that 54.2% of females
and only 12.5% of males preferred a single
mode of information presentation. Among
the female students, 4.2% of the students
preferred visual, 0% of the students pre-
ferred auditory, 16.7% of the students pre-
ferred read/write, and 33.3% of the stu-
dents preferred kinesthetic. In contrast,
male students were evenly distributed in
preference, with 4.2% of the students pre-
ferring auditory, read/write, or Kinesthetic
learning style, respectively, while 0% of the
students preferred visual learning style.
Furthermore, 45.8% of female and 87.5% of
male respondents preferred multiple
modes. This difference between our find-
ings and the Indian studies was attributed
to that males being more focused external-
ly and females being introspective and self
critical. While the difference with the Amer-
ican study was attributed to the different
cultures where the students raised. In
Shenoy's"™ study that was conducted in
India, they found that the multimodal
learning style had increased from 12.06% in
the first year to 22.11% in the final year. This
is not consistent with our results that
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shows predominance of unimodal learning
style as follows the highest percentage of
auditory learning style among students of
the 2™ and 3™ year students, the highest
percentage of kinesthetic learning style
among students of the 3 and 5" year stu-
dents, the highest percentage of
read/write learning styles among students
of the 1** year students, the highest per-
centage of visual learning style among stu-
dents of the 6™ year students. But in our
study the learning styles used by the stu-
dents are almost the same in different aca-
demic years; this may be due to the PBL
strategy that is being adopted by our facul-
ty of Medicine in Suez Canal University that
integrates both basic and clinical sciences
starting from the 1°* year until reaching the
final 6" year. As in the 1 three years (pre-
clinical) the students go to a clinical skill lab
where they learn several skills and having
the chance for trial and error in a safe
learning environment and go to the prima-
ry health care units giving the students the
opportunity to actively participate the
learned skills on real patient and inauthen-
tic situation. While in the 2™ three years
(clinical) the students work mainly in the
hospital where the main bulk of clinical
learning take place integrated with some
basic medical sciences. So in our faculty,
the students study both the basic and clini-
cal sciences from the start up to the final
year this may be the reason behind that all
the students in different academic year
have almost the same patterns of the used
learning styles. In the current study, we
found that there is statistically significant
difference in the learning styles between
pre-clinical and clinical years with
read/write learning style more in preclinical
years than clinical years and kinesthetic
learning style is a little more in clinical years
than pre-clinical years despite that the stu-
dents in pre-clinical and clinical years are
almost using the same unimodal learning

styles. A study held by Kumar®® in Malaysia
among preclinical students showing pref-
erence for unimodal learning styles where
(51.4%) of the students preferred a single
mode of information presentation and
(48.6%) who preferred multiple modes of
information presentation which is con-
sistent with our study results. This differ-
ence may be due to the different depth and
exposure of the clinical practice between
the preclinical years, which only go to the
PHC units, one day per week where the
students mainly concerned with the clinical
setting, including the functions of the PHC
units and the services provided there and
learning communications skills as an intro-
duction to the clinical practice while in the
clinical years the students go to the hospi-
tal four days per week where the students
are mainly concerned with acquiring the
required skills needed to be competent
physicians. The study of Zeraati " that was
performed at Department of Internal Med-
icine (Imam Reza hospital) in Iran is also
consistent with our study findings showing
that the dominant learning preference of
the students was a unimodal learning style
preference (64.5%), while the rest of the
students (35.5%) represented a multimodal
learning preference. This could be due to
Egypt and Iran may be similar in their teach-
ing methods in premedical years and the
two countries almost have the same cul-
tural background that may affect the learn-
ing styles of the students. The study held
by Ayesha Nuzhat™ conducted in KSA
among preclinical students shows that
5.5%, 11.6%, 2.1%, and 8.2% of students only
preferred the visual, auditory, reading/
writing and kinesthetic modes, respective-
ly. A further analysis showed that 72.6% of
students preferred multiple learning styles
that is in contrast to our study results
where the unimodal preferences is the
main learning style among the preclinical
students. This could be due to the fact that
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Saudi Arabian students are heavily involved
in new technology. Technology is so vital in
enhancing learning. Today, the technology
works effectively with education and learn-
ing. Technology can help many students
improve their learning capabilities. In this
respect, behavioral sciences are improving
the educational technology processes
which can identify varied examples of indi-
vidual differences and innumerable human
characteristics®”.

Conclusion

The study concluded that it is important to
increase the awareness for both the in-
structors and students about learning
styles and its importance and implications
in improving the medical education and
producing more competent doctors.

Limitations of the study

There is a large number of learning styles
based on different psychological con-
structs and assessed using a range of
measurement instruments, so it is impossi-
ble to categorize students into fixed learn-
ing styles as many other factors can influ-
ence the learning style preferences of the
students. Also, it was difficult to make all
the students responding to the question-
naire satisfactorily.
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