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ABSTRACT
Objective: Medical students have with different learning styles and different educational backgrounds. While the curriculum is being prepared, 
the success of students this situation should be considered. This study is designed to reveal the learning styles of the second-year medical 
students and to compare their academic performance with their learning style.

Methods: One hundred and four students of 2nd-year Bezmialem Vakif University Medical School are included in the study. To reveal the learning 
styles, Kolb’s Learning Styles Inventory applied to all students. Also, the academic performance of each student was listed. We compared the 
statistical relationship between gender and academic performance with students’ learning styles.

Results: Of the 104 students’ there was 59 female, 45 male in gender. According to the questionnaire, most of the female and male students 
were assimilators (abstract-passive learners) (%58.5) and divergers (concrete –passive) (%28.8). Students’ academic performance results were 
between 75-80. We did not find a statistically significant difference between gender and students’learning styles and academic performance 
results ( p>0.05).

Conclusion: Identifiying and monitoring of students’ learning styles in the universities especially in medical schools is neglected. However, we 
should know students’ learning style in order to recognize their learning habits shaped by previous learning experiences and to improve their 
success. Moreover, it is important to improve students’ performance by using learning strategies and methods suitable for different learning 
styles.
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1. INTRODUCTION

Learning is one of the most important abilities of human 
beings and takes place by constructing the information 
encountered by the individual in their own mind. One 
of the effective theories in professional education is the 
experimental learning theory proposed by David Kolb (1). 
Accordingly, learning is a process, and knowledge is created 
by the transformation of experiences. The source of thinking 
and reflections are appropriate cognitive and affective 
experiences; these ideas are organized and concentrated 
with pattern and concepts, new actions arise forintellectual 
transformation. According to Kolb this learning process 
represents a learning cycle that touches all the bases 
through the students’ active experience, reflection and 
conceptualization. Therefore learning is not only cognitive, 
but also an adaptive process between the individual and 
their environment (2). In addition to these, it is important 
to know individual differences in the process of information 
processing. This situation, which is accepted theoretically but 

neglected in practice, has been the subject of various studies. 
Although it is accepted theoretically, this situation, which 
is neglected in practice, has been the subject of various 
studies (2-6). Learning style is one of the most important 
concepts that reveal individual differences in the learning 
process. Knowing a person’s learning style enables learning 
to be orientated according to the preferred method. It is 
necessary to understand whether they are active or reflective 
when processing information, analytical or holistic while 
understanding information. Until today, different learning 
styles have been defined by many scientists and different 
scales have been developed to determine them. Among 
these, the most widely used is Kolb’s learning styles scale (1-
3). In this scale, each learning style has a different way of 
learning. In this respect, different levels and learning styles 
of students should be taken into consideration in educational 
practices (1-3, 8).
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In order to define the learning style, it is necessary to 
determine whether they prefer active or reflective processing 
for information, analytical or holistic prefer or intuitive way, 
visual or auditory tools while learning information, and to 
understand whether they are performing analytical or holistic 
processing. Until today, different scales for learning styles 
have been developed by many author. Among these, the most 
widely used is Kolb’s learning styles inventory. Each learning 
style on the scale has a different learning pathway. The results 
of these studies brought attention to the fact that different 
levels and learning styles of students should be taken into 
consideration in educational practices (1-3, 8).

If teaching and learning environments are organized 
according to different cognitive and learning styles, targeted 
learning outcomes can be achieved. As different results 
have been obtained in studies conducted for this purpose, 
the relationship between the academic performance of the 
individual and the learning environment and the student’s 
cognitive and learning style can be evaluated (5,8,10).
This study was planned to investigate the learning styles of 
Bezmialem Vakif University Medical Faculty (BVUMF) 2nd 
grade students and to evaluate the relationship between 
students’ gender and academic performance with learning 
styles.

2. METHODS

One hundred four students attending the BVUMF as 2nd 
year students were included in the study. Kolb Learning 
Styles Inventory, which was created by D. Kolb and translated 
into Turkish by Askar and Akkoyunlu and whose validity 
and reliability study was conducted and applied in order to 
determine the learning styles of the students (1). The scale 
includes for sub – dimensions and 12 guestions in each them, 
a total of 48 items. For the four sub-items in each question, 
students are asked to give a score (between 1 and 4 points), 
giving 4 for the most appropriate option and 1 for the least 
appropriate. The scale is evaluated by collecting the 1st sub-
items as “concrete experinece”, 2nd sub-items “reflective 
observation”, 3rd sub-items “abstract conceptualization”, 
and 4th sub-items “active experimentation”.

In this way, a score between 12-48 is obtained for 4 sub-
items. The next step is to acquire the reunited scores. With 
the help of 4 points obtained at this stage, two points of 4 
are obtained (between – 36 and +36) with the process of 
“abstract conceptualization – concrete experience” and 
“active experimentation – reflective observation”. With 
the help of 4 points obtained at this stage, two points of 4 
are obtained (between – 36 and +36) with the process of 
“abstract conceptualization – concrete experience “ and 
“active experimentation – reflective observation”. Based on 
these points, the learning style of the person is determined 
according to the intersection of the two points. Matrix view 
of Kolb’s learning styles is shown in Table 1.

Table 1. Kolb learning styles inventory
Doing (Active 
Experimentation-AE)

Watching (Reflective 
observation – RO)

Feeling (Concrete 
Experience-CE) Accomodating (CE/AE) Diverging (CE/RO)

Thinking (Abstract 
Conceptualization-AC) Converging (AC/CE) Assimilating (AC/RO)

2.1. Diverging (feeling and watching – CE/RO): 

These people are able to look at things from different 
perspectives. They prefer to watch rather than do, tending to 
gather information and use imagination to solve problems. 
These people like to gather information and brainstorming 
and prefer to work in groups.

2.2. Assimilating (watching and thinking – AC/RO): 

People who prefer this way wants good clear explanation 
rather than practical opportunity. They prefer logical approach 
and more interested in ideas and abstract concepts. People 
with this style prefer readings, lectures, exploring analytical 
models

2.3. Converging (doing and thinking – AC/AE): 

These people prefer technical tasks and they are best at 
finding practical uses ideas and theories. They like to work 
with practical applications and solve problems by finding 
solutions to questions and problems.

2.4. Accommodating (doing and feeling – CE/AE): 

They are attracted to new challenges and experiences. These 
people prefer to work in teams to complete tasks. This style 
learners tend to rely on others information than carry out 
their analysis. Action and initiative roles are required.

2.5. Statistical analysis

The distribution of the data was analyzed using the Shapiro 
Wilk test. The Kruskal Wallis test was used for comparing 
three or more groups that did not show normal distribution. 
Post hoc comparison of variables were found significant in 
the Kruskal Wallis test was made by Dunn’s test. Pearson 
Chi-square or Fisher’s Exact test was used for comparison of 
categorical data. Mann Whitney U test was used to compare 
variables that do not have a normal distribution between 
the two groups. Descriptive statistics of the data are given as 
median (minimum-maximum) and frequency (percentage). 
All statistical analyzes were carried out and reported in IBM 
SPSS Statistics 20.0 program and at α = 0.05 significance level.

3. RESULTS

Considering 104 students, distribution of the learning styles 
was found as 58 (55.8%) “assimilating”, 30 (28.8%) “diverging”, 
11 (10.6%) “converging” and 5 (4.8%) “accomodating”. 
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According to gender, forty five of 104 students were male 
and 59 of them were female. The distribution of learning 
styles according to gender, is shown in Table 2.

Table 2. Distribution of Learning Styles by Gender
Learning Style Male Female
Accommodating 4 (8.9%) 1 (1.7%)
Converging 8 (17.8%) 3 (5.1%)
Diverging 11(24.4%) 19 (32%)
Assimilating 22(48.9%) 36 (61%)
p-value 0.054

Averages of yearly academic performance was given as 
success score. Success score according to Accomodating, 
Converging, Diverging and Assimilating learning style was 
found as 75, 78, 80 and 75 respectively. No statistically 
significant difference was found between the learning styles 
and academic performances of the second grade students of 
the medical school (p> 0.05).

The results of students’ success score and learning styles by 
gender is given in Table 3. Statistically significant relationship 
was not found between the learning styles of male and 
female students and their academic performance (p> 0.05).

Table 3. Students’ success score and learning styles by gender
Gender Accommodating Converging Diverging Assimilating p-value
Success 
Score in 
Male

67 70 74 70 0.706

Success 
Score in 
Female

76 74 75 71 0.412

4.DISCUSSION

Individuals develop appropriate learning strategies and 
styles through formal and social learning experiences (1-
3,11). According to Dunn, who has conducted many studies 
on this subject, learning styles are “each student’s use of a 
different and individual’s self-directed way while learning and 
remembering new and difficult information” (12). Medical 
Students come from different educational environments and 
bring the habits they have gained with them. Inconsistencies 
between students the learning style and teaching style may 
negatively affect the students motivation, required effort, 
and learning outcomes (3-5,8,11).

In our study, it was determined that more than half of the 
students were in the assimilating group in terms of learning 
styles. This was followed by the diverging group. In a study by 
Gürpınar et al. (3), the learning styles of students in different 
medical faculties were evaluated and it was found that they 
focused on the type of assimilating and diverging. These 
results are consistent with other studies on the subject. The 
characteristic of the assimilating group is that they prefer to 
learn by getting the information from its expert, and they 
prefer to learn by listening and watching to their instructors.

In Bezmialem Vakif University Faculty of Medicine, the fact 
that education is mainly conducted in the form of teacher-
centered lectures and this situation is compatible with the 
learning style of the assimilating group and it is not surprising 
that there is no difference between the academic performance 
of this groups. There is also no difference between the learning 
styles of other groups and their academic performances. 
Different learning styles, even if they are less in number, 
should be adopted to curriculum. This approach increases 
the success and flexibility of the education system, positively 
affects the student’s self-confidence and participation in the 
learning process (3, 4, 8). It is known that affective, visual 
and sequential learning features are predominant in medical 
students. Torrano et al revealed that those who were close to 
the sensing learning were more concrete-minded and prone 
to factual memorization in the lecture based teaching (5).

Students start their academic studies with different patterns 
of learning strategies; the charactersitics of these patterns 
change during their academic life and regarded as lifelong 
learning. Fabry et al noticed that most of the changes 
happen during the first term (11). As soon as they started 
to medical education, they study according to their prior 
learning experiences. Further changes refer to learning 
with colleagues. They learn how to be succesfull from 
their new learning environment. It is emphasized that this 
change can take place especially between 3-7 years. It has 
been shown that the students who have an assimilating 
style at the beginning of medical school can change their 
learning styles by active learning over the years. (2,3,11). 
Gürpınar et al. also showed that, although some of the 
students have a distinctive learning style, according to 
curriculum and learning methods, students tend to learn 
more systematically (3). The relationship between learning 
styles and academic performance has been studied, mostly 
have shown no difference (5, 9, 10,13). While the learners 
with reflective observation were successful in teamwork 
in problem solving, the intuitive learners were found to 
be more successful in basic medical sciences and clinical 
pathology than the others. In the study related to the success 
in anatomy lesson, the sensory style was found to be more 
dominant than the intuition. This result is not surprising, 
while sensory learners are better at memorizing and lab 
work (5). In our study, although most of the students have an 
assimilating learning style, statistically significant difference 
was not found between the academic performance and 
their learning styles. The students’ average achievements 
are close to each other in all learning styles. This situation 
evaluated both in the annual course committee exams and 
final exams. In this case, we considered that regardless of 
their prior learning experiences and presumptions, they 
adapted to system with their new learning environment as 
Fabry et al indicated. Meantime, most of them contribute to 
the assimilating learning style and being passive listener. And 
as soon as they realize that they are successful in multiple-
choice exams, their learning styles change. In the study of 
Lynch et al, a relationship was found between multiple 
choice questions and learning styles, but no difference was 
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found between learning style and success in the clinical 
performance exams (13). It is not easy to predict what the 
result would be, if they were asked to analyze and synthesize 
the knowledge in the exams assessed clinical reasoning. In 
our study, no difference was found between the learning 
styles and gender. The assimilating learning style were used 
mostly in both genders. In addition, there is no difference 
between learning styles and academic performances for 
both gender. In some studies, while no difference was found 
in learning style between genders, Fabry et al have found 
that male students learn more visually (2,5,14).

In our study, the research is a cross-sectional study that 
includes only second grade students and teacher-centered 
learning activities. Considering that learning styles can 
change with different teaching strategies and learning 
methods added to the curriculum, it can be thought that the 
research design to monitor the success and learning styles of 
these students over the years will give more detailed results 
for the purpose of the study.

5. CONCLUSION

In conclusion, program designs and teaching strategies that 
will provide opportunities for all different learning styles in 
education should be included to curriculum. Accordingly, 
assessment systems should be arranged in accordance with 
the principles of diversity, validity, reliability and equity 
according to the teaching strategy and learning areas.

The main goal should be to provide learning opportunities 
that will enable students not only to memorize factual 
information, but also to use what they have learned to solve 
different problems through analysis and synthesis.
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