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Abstract
This study is designed to evaluate the difference between the first year and the sixth year of medical faculty in Baskent University (n = 115) by using the Turkish version of the VARK questionnaire. In this survey, VARK questionnaire, which determines a person’s sensory modality by describing visual, aural, read/write, and kinesthetic preference, is used. In this study, unimodal
model is the most commonly preferred learning model in the first-grade students (75.4%), and
aural type is dominant style (31.9%) changing to the multimodal (67.4%) and mostly quad-modal
learning style (17.4%) in the sixth-year students. There is no gender difference. Learning preferences can differ among students of different faculties. Awareness on the learning preferences of
the students facilitates the learning process of the students, and also simplifies the teaching
process of the educator in developing appropriate learning methods.
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1. Introduction
Learning style is a term used to refer to the methods of gathering, processing, interpreting, organizing, and
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thinking about information. Students have different learning styles, which show up in the classroom in the different ways that students acquire information [1]. These different learning styles have different characteristic
strengths and preferences in the ways they take in and process information. In each different styles of learning,
students tend to focus on facts, data, and algorithms; others are more comfortable with theories and mathematical models, and some respond strongly to visual forms of information, like pictures, diagrams; others get more
from verbal forms [2]. There have been various models developed to explain different learning styles. These
models can be divided into four general categories, according to researchers Claxton and Murrell. They divide
learning style models into the following: personality models, information-processing models, social-interaction
models, and instructional preferences models [3] [4]. These models, for example, can be used to determine if a
student is motivated by grades or by interest in material content. The instructional preferences models differentiate students by the way in which they best acquire information [5]. In addition to this, the self-training of individuals, environmental factors and methods applied in educational period all have an impact on the alteration of
preferred learning styles [6].
Learning styles are individual characteristics comprising self-specific behaviors which indicate tendencies or
preferences associated with learning and show dominance. Accordingly, it has been suggested that the education
type and methods might have a direct influence on the establishment of learning styles in medical education [7].
There are many different ways of categorizing learning styles including Index of Learning Styles (ILS),
Kolb’s model, Jungian model and VARK learning model learning styles [8]-[10]. Neil Fleming’s VARK model
is one of the most popular representations. Sensory modality preferences are part of learning styles or methods
used to process information. In 1987, Fleming developed an inventory which is designed to help students and
others learn more about their individual learning preferences. VARK, an acronym for visual, aural, read/write,
and kinesthetic preference modalities, is a questionnaire that determines a person’s sensory modality preferences.
The VARK inventory was developed in an effort to improve faculty development and to help students become
better learners. A student may have a preference for one modality or be multimodal; multimodal learners have
preferences in more than one model. Students have different learning styles and these can affect how they learn.
Physician assistant (PA) programs can potentially improve student learning by administering an intervention
such as a learning style inventory. The VARK inventory is one such tool that is easy to use and can give students
information on how to maximize their learning. The VARK questionnaire comprises of 16 questions. A different
scenario is presented in each question and the preference of the individual is investigated in accordance with
these situations. Since individuals may have more than one preference, they may mark more than one option, or
else they may leave the question blank. In the questionnaire, each option corresponds to a different learning preference, namely visual (V), aural (A), read-write (R) and kinesthetic (K), presented in different options in each
question. The dominantly preferred learning method of the individual is determined by assessment of the responses provided in the questionnaire [11].
Medical education (ME) is in general, a long and compelling process. ME is composed of basic and clinical
parts that need different methods of learning tools. This approach suggests that medical students should adapt
different learning styles, in addition to comprehension of diverse knowledge. In the present study, we aim to investigate the influence of medical education at Baskent University on the learning styles among medical students, and the VARK learning preferences questionnaire is used to determine the learning styles.

2. Methods
2.1. Population and Sample
Participants in this study consisted of first-sixth years medical students at Baskent University Faculty of Medicine. Printed form of the questionnaire mailed to the 115 students in the academic year of 2011-2012. All students, (n = 69 first year, women = 39, men = 30; n = 46 sixth year students women: 30 men: 16), completed the
questionnaire. This study was reviewed and approved ethically by the Baskent University Research Evaluation
Coordinatorship Social and Human Sciences and Art Research Council.

2.2. Instrumentation
The VARK questionnaire developed by Fleming [11] was used to identify one facet of student learning styles:
the sensory modality by which they prefer to take in information. The VARK questionnaire is a 13-item, self-re-
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ported, multiple-choice questionnaire that can be completed in ∼10 - 15 min. The newest version of the VARK
questionnaire consists of 16 questions and received from VARK’s official web-site. The Turkish version of the
VARK also might be found at the same web-site [11] (see the Appendix).
We administered the VARK questionnaire to our first and sixth year’s medical students during the 2011-2012
academic years. Students were allowed to choose multiple answers per item to adequately describe their preferred response(s) to the situations presented. The total number of student responses was tallied for each of the
four sensory modalities (V, A, R, and K) and for all possible combinations of the modalities (e.g., VA, VRK,
etc.). The scoring algorithm on the VARK website was then applied to identify each student's modality preferences.
Prediction by students was based on the following four statements:
V learner: uses flowcharts, color coding/highlighting, and recalling information with the aid of diagrams.
A learner: listens to recordings and finds information in lectures easy to recall.
R learner: makes notes from textbooks and compares those in lectures, rote learning of your notes or from text
works best.
K learner: has good recall in practical classes, case studies, or specific real-life examples.
All student data were collected anonymously and identified by a member of staff not involved in the assessment
of this cohort. Questionnaires were evaluated on the basis of previously validated scoring instructions and a chart
[11].
VARK frequencies were obtained by direct counting. Fisher’s Exact and Pearson chi-square tests were used to
determine the significance of the differences between proportions. p < 0.05 was considered statistically significant. SPSS 17.0 statistical package program was used for the analysis of data sets (SPSS Ver. 17.0, SPSS Inc.,
Chicago, IL, USA).

3. Results
The VARK questionnaire is applied to totally 115 students. First year students completed the questionnaire on
their lecture attendance and sixth year students completed the VARK assessment in their available times in their
clinical training courses. The mean ages were 18.3 (17 - 20) and 24.2 (23 - 27) years in the first and sixth year
students respectively.
The most commonly preferred learning model in first year students was the unimodal learning model (75.4%),
with the aural type as the most dominant style (31.9%) (Figure 1). Among the sixth year students, learning
model was found changed to the multimodal learning model (67.4%) and the most dominant type was determined as the quad-modal learning style (17.4%) (Figure 2). Comparison of the first and the sixth year students
in terms of preferences regarding the unimodal and multimodal learning models revealed dominance of the unimodal learning style among first year students (75.4%), while the rate of students preferring the unimodal
learning model was seen to be significantly decreased in sixth year students (32.6%, p < 0.001).
The preference for the multimodal learning style was 24.6% and 67.4% among the first and sixth grade students respectively (p < 0.001) (Figure 3). Comparison of the first and sixth graders in terms of the preference
for the multimodal learning model indicated a preference rate of 17.4% for the bimodal learning model among
first graders and a rate of 41.3% among the sixth graders (p < 0.01). Preference for a trimodal learning model
was determined as 2.9% in the first graders, while the corresponding rate among the sixth graders was 8.7% (p >
0.05). The rates of students preferring a quadmodal learning model was 4.3% among the first graders and 17.4%
among the sixth graders (p < 0.05) (Figure 4).
Furthermore, assessment of all the students in terms of the preference for the quadmodal learning style revealed a rate of 27.3% in the first graders and 72.7% in the sixth graders (p < 0.001). Among the first and sixth
graders preferring a unimodal learning style, the most commonly preferred learning model was the aural type
(31.9% and 15.2%, respectively), followed by the kinesthetic learning type (26.1% and 13.0%, respectively).
Among the female participants in the first grade, the rate of students preferring an unimodal learning style
was determined as 79.5%, while the rate of students preferring a multimodal learning model was 20.5%; the difference was statistically significant (p < 0.001). On the other hand, the rate of male participants in the first grade
preferring a unimodal learning model was 70%, while the rate of participants preferring a multimodal learning
model was 30%, with the difference being statistically significant (p < 0.001). The rate of female students preferring a unimodal learning style among first graders was determined as 26.7% and the rate of participants pre-
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Figure 1. The VARK learning preferences of the first graders have been presented as
pie charts; unimodal and multimodal learning preferences are given as groups on the
insert table.

Figure 2. The VARK learning preferences of sixth year students are presented as pie
charts; unimodal and multimodal learning preferences are given as groups on the insert table.

ferring a multimodal learning style was 73.3%; the difference was statistically significant (p < 0.001). However,
no significant difference was found between the learning preferences of female and male students in the first
grade (p = 0.408). The rate of male sixth graders preferring a unimodal learning model was 43.8% and the rate
of male sixth graders preferring a multimodal learning model was determined as 56.2%, with a statistically significant difference (p < 0.001). No significant correlation was found between the female and male sixth graders
in terms of the learning preferences (p = 0.325) (Table 1).

4. Discussion
In this study, we administered the VARK questionnaire to our first- and sixth-year medical students to determine
their preferred modes of learning style differences. Previously a limited number of studies conducted learning
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Figure 3. First year students dominantly preferred the unimodal learning style,
while the multimodal learning preference was dominant among sixth year’s
students. The difference between the unimodal and the multimodal learning
preferences within the same year and between the different years are statistically significant (p < 0.001).

Figure 4. Values related to bimodal, trimodal and quadmodal learning preferences of the first and sixth year students have been presented. While the difference of the trimodal learning style was not significant, the difference between the remaining learning preferences was determined to be significant. ¢:
p < 0.01, ¢¢: p < 0.05.
Table 1. Effect of gender on percentage distribution of VARK modalities.
Effect of gender on percentage distribution of VARK modalities
First year students

Sixth years students

VARK mode

Females

Males

Females

Males

Unimodal

79.5%*

70.0%+

26.7%#

43.8%¢

Multimodal

20.5%*

30.0%+

73.3%#

56.3%¢

*
: p < 0.001, +: p < 0.001, #: p < 0.001 and ¢: p < 0.001. No difference was found in the learning preferences of female and male students in the same grade.

style differences in medical faculties. Most of these studies focused on the first-year students’ style chooses as
an important tool for determining suitable and correct education methods. This study focused mainly on the difference in learning styles that occurred during six years of medical education as an example of Baskent University.
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Our findings showed that the preference of learning style changes from unimodal to multimodal in the course
of 6 years medical education in Baskent University. The preference for the multimodal learning style was found
as 24.6% and 67.4% in the first- and sixth-grade students respectively.
Most (75.4%) of the first-year students preferred a single mode of information presentation (visual, auditory,
reading/writing, or kinesthetic). Of the students who preferred a single mode of information presentation, 31.9%
of the students preferred receiving information by speech, which arrives to the learner’s ear and is therefore
coded as auditory by the questionnaire. In addition to this, only 4.3% of the students preferred their learning by
using all their senses, including touch, hearing, smell, taste, and sight. This group was described as kinesthetic.
These students prefer concrete, multisensory experiences in their learning. Only 11.6% revealed a preference for
accessing information from printed words; these students were coded as reading/writing learners because they
use reading and writing as their preference for taking in information. Only 5.8% of the students preferred the
visual. These students prefer information to arrive in the form of graphs, charts, and flow diagrams. They are
sensitive to different or changing spatial arrangements and can work easily with symbols. These percentages
were different at the sixth year as 2.2% visual, 15.2% audial, 2.2% writing and 13% kinesthetic which comprise
a total of 32.6% unimodal.
Although previous studies have different results, our findings showed that the first-year students of Baskent
University have unimodal learning preference and this learning preference changed from unimodal to multimodal as a consequence of six years medical education.
Educational researchers postulate that everyone has a learning style, and if instruction is adapted to accommodate that style, it is anticipated that improved learning will result. In a previous study, educating students after
having qualified information about their learning style preferences was found to provide a more successful outcome compared to a blindfold education [12]. For instance, students preferring a multimodal learning model exhibit a more flexible learning approach. However, students preferring a unimodal learning model obtain a favorable result via their dominant preferences only. In this context, educators need to consider these variations
among students and implement multiple educational techniques during the teaching process [13]. Hence,
awareness on the learning preferences of the students will not only facilitate the learning process of the students,
but also simplify the teaching process of the educator [14]. Eventually, both the time and effort consumed for
learning and teaching will be decreased.
Lujan and Dicarlo [15] reported that only 36.1% of the students preferred a single mode of information presentation in the first-year students at Wayne State University School of Medicine. These findings are similar to
the findings of Nuzhat A. et al. (2011) [16]. Similar to this finding, another group from Turkey reported the
learning styles of the first-year medical students as they have a unimodality preference of 36.1% and multimodality of 63.9% (n = 155), which were performed at the Department of Medical Education of Erciyes University
in February 2006 [17]. These results showed that learning style preferences of first-year students could show
difference in the same country. With this approach, the learning preferences of students who have recently entered Medical School will reflect their learning preferences at high school. In the trial performed by Demir R. in
2011 [18] on a total of 525 students in different types of high schools in Turkey (Anadolu High School, Vocational High School for Girls, Science High School, Sports High School), 89% of the students were observed to
prefer the unimodal learning model, with 33.5% of these participants dominantly preferring the aural learning
model [15] [19]. Similarly, most of the first graders in the current study (75.4%) preferred the unimodal learning
model, and the aural learning model was determined as the dominant style among these models (31.9%)
[19]-[22]. Samarakoon L. et al. (2013) [23] have found that the majority (69.9%) of the first-year students had
multimodal learning styles and the majority (67.5%) of final-year students had multimodal learning styles. Differently, Mon A.A. et al. (2014) [24] have found that the majority of the first-year students had chosen quadmodal learning style preference. Khalid A. et al. (2015) [25] showed that the majority of the first-year students
had chosen bimodal learning style preference. Considering the gender and the learning model preferences, we
did not find any significant difference between male and female students [19] [26]. Our findings were different
from findings of Sarabi-Asiabar et al. (2015) [27].
Determination and recognizing the variations in the learning preferences of students are important for the
academicians of faculties. On the other hand, the alterations in the learning styles of students who attend medical
faculties after high school are not clear yet. In the current study, the learning models of the first and sixth graders
at the Baskent University Medical Faculty were compared to investigate the alterations (if any) at the end of the
6-year medical education. Baskent University Medical Faculty uses an integrated curriculum. Our results
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showed that the preference of unimodal learning style changed to multimodal in six years education period of
this faculty. Medical education is a long and complex educational program. Over the course, in addition to professional knowledge, the student must also be adequately furnished with professional skills. Medical students
may adjust to the different teaching styles faced in a day or they may opt in and out of alternative strategies,
such as being visual/kinestetic in cardiovascular system and reading/writing in psychology etc. To increase the
level and quality of education, identification of the learning styles of the students is very important [22] [28].
Gurpinar et al. (2011) [29] also evaluated the relation between curriculum models and learning changes. They
found that learning style changed between 2 yr in 46.9% of the students in the integrated curriculum, 49.3% of the
students in the hybrid curriculum, and 56.4% of the students in the problem-based learning curriculum. The result
of the study showed that the curriculum models did not have a significant effect on learning styles over a period
of 2 years. They suggested that the learning styles of medical students may change over time and long-term follow-up studies in larger groups are needed to clarify this relation.
Although by matching their needs they can easily learn conceptual material provided, it arrives with suitable
analogies or real-life examples. Most of the students in the sixth year, however, preferred multiple modes of information presentation. These students had a balanced set of preferences, which means that they prefer information to arrive in a variety of modes.
Our results showed that the first-year students of Baskent University have unimodal learning preference and
this preference changed to multimodal during the education period of six years. No significant correlation was
found between the gender and the learning model preferences. Knowing the students preferred modes can provide a focus for developing strategies that are tailored for individuals. In doing so, this helps to overcome the
predisposition of many educators to treat all students in a similar way. Also applying this type of questionnaires
can motivate teachers to move from their preferred mode(s) to using others. In doing so, they can reach more
students because of the better match between teacher and learner styles.
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