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ORIGINAL ARTICLE

Evaluation the learning styles of dental students of Mazandaran
University of Medical Sciences

Background: Knowledge of students’ learning styles can facilitate
changing teaching methods according to their learning styles and
subsequently improve their educational performance. Accordingly,
this study aimed to investigate the learning styles of dental students
at Mazandaran University of Medical Sciences.

Method: This cross-sectional descriptive study was conducted in
2020 on 184 dental students at Mazandaran University of Medical
Sciences. The dental students at the 5 semester and higher academic
levels were selected through the census method, and the data were
collected using the VARK Learning Styles Self-Assessment Questionnaire.
This is a standard 16-item multiple-choice assessment that identifies
preferred learning styles: visual (V), auditory (A), reading/writing (R),
and kinesthetic (K). The collected data were analyzed with SPSS V.24
and using descriptive statistics (mean, standard deviation, etc.) and
inferential statistics (independent samples t-test).

Results: 184 students including 94 men (51%) and 90 women
(49%) with an average age of 22.7 years participated in this study.
The results showed that the students at Sari Dental School follow
different learning styles, and the aural style (37.5%) was the most
frequently preferred style for them. However, a significant
difference was found between male and female students in terms
of their preferred learning styles (p=0.608).

Conclusion: Improving the quality of education requires taking
learning styles in the teaching profession and educational tools into
account. Teachers’ knowledge of the types of learning styles and
choosing the style that is most consistent with students’ learning
styles can significantly improve the efficiency of educational courses.
Keywords: Learning Styles, VARK Questionnaire, Dental Student,
Education
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INTRODUCTION

One of the issues faced by most students during their
studies is the quality of the learning process (1). One of the
variables related to learning is learning style. Learning
happens in the social context and, thus, a student’s learning
style can be detected by observing the student’s behvior
and responses in the learning environment. In other words,
learning style is habitual and distinctive behavior for
acquiring knowledge, skills, or feedback obtained through
study or experience (2).

Bertolami believed that one of the main factors leading to
students’ frustration with the educational program is the
disparity between the learning object and the teacher’s
teaching style (3). Thus, to enhance students’ motivation and
improve their performance, and respond to different types of
their preferred learning styles, it is necessary to adapt and
update teaching approaches and evaluate their effectiveness
(4). In other words, despite the criticisms directed at the
effect of learning styles, awareness of these styles has been
confirmed as a small part of the learning process (5). An
awareness of these styles can help teachers teach a broader
range of students by creating a better fit between the teacher
and learners’ styles (6).

One of the tools used to assess learning styles is the VARK
Questionnaire developed by Fleming (1998) at Lincoln
University and New Zealand. This questionnaire divides
learning styles into four areas: Visual style by which students
learn better by seeing. Aural style by which students learn the
material better through listening and oral teaching. Reading-
writing style by which learners learn the material better by
reading and writing the notes, and kinesthetic style: in which
the learners learn the material better through manipulating
of objects in a physical way (7).

Given the nature of their field of study and the significance
of their professions, students of medical sciences need a
special method of practical teaching, which requires
professors to use different styles to teach them.
Consequently, an awareness of the student’s characteristics
and their needs in the teaching-learning process helps the
teacher in the logical design of lesson plans and teaching
materials (8). Accordingly, this study sought to investigate
these styles in dental students of Mazandaran University of
Medical Sciences.

METHODS

This descriptive-analytical and cross-sectional study was
conducted on students of the Faculty of Dentistry of
Mazandaran University of Medical Sciences in 2020. Due to
the limited size of the research population, all the students
in the 5" semester and at higher academic levels were
selected as the participants through census sampling. The
total number of students was 196, due to the refusal of some
students and incomplete responses to some questionnaires,
184 people were enrolled in this study.

After obtaining the participants’ consent, the data were
collected using two instruments. A general information
questionnaire was used to collect the students’ demographic
data, grade point average, and year of admission to the

university, and the VARK questionnaire was used to specify
the students’ learning styles.

The inclusion criteria were all students of the 5th semester
and higher academic levels of the dental faculty of
Mazandaran University of Medical Sciences and the exclusion
criterion was the refusal of students to participate in the
study and filling incomplete questionnaire.

The VARK Questionnaire is a simple 16-item multiple-choice
assessment that identifies preferred learning styles: Visual
(V), Auditory (A), Reading/Writing (R), and Kinesthetic (K).
This questionnaire has also been translated into Persian, and
its reliability was estimated to be 96.8% using Cronbach’s
alpha coefficient (9). The items in the questionnaire measure
the respondent’s performance in different situations. Each
item consists of four options, each evaluating one of the
dimensions of the learning style, and each respondent can
choose more than one option.

The students were asked to choose the option A, B, C, and D
representing their preferred styles (visual, aural, read/write,
and kinesthetic styles). Finally, according to the selected
options, the sum of the assigned scores was calculated. A
comparison of the scores assigned to each option
determined the student’s preference for a given style. A
student’s score for a given style varied from 0 to 16 (9). A
higher score assigned to a learning style indicated the
student’s greater preference for that style. A student who has
the same score for two or more styles is assumed to have a
learning style with multiple modalities.

The collected data were analyzed using SPSS-24 software.
The qualitative variables were described using descriptive
statistics including percentages, and the quantitative
variables were described using measures such as mean,
median, standard deviation, quartile, minimum, maximum,
and range. The normal distribution of the quantitative
variables was assessed using the Shapiro-Wilk test. Moreover,
the chi-square test, independent samples t-test, and
correlation coefficients were used to compare the learning
styles according to the independent variables.

RESULTS

An analysis of the demographic data for 184 students
indicated that 94 students (51%) were male and 90 students
(49%) were female. The students’ mean age was 22.7 years
(with an age range of 19 to 28 years). The students aged 22
years had the highest frequency (24.4%). They were divided
into two groups based on general point average (GPA): The
students with a GPA greater than or equal to 17 were
considered high-performing students (13.9%) and those with
a GPA less than 17 were classified as low-performing students
(86.07%). The maximum GPA in the Iranian education
system is 20.

The data indicated that 148 students (80.43%) had one
learning style, 29 students (15.76%) had two learning
styles, and 7 students (3.8%) had three learning styles. The
aural style was the most preferred style for 37.5% of the
students followed by the read/write style (22.8%) and the
visual style (15.7%). In general, 19.56% of students
followed multiple styles. The most common mixed style
was the aural-read/write style used by 6.52% of the
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students. Table 1 shows the frequency of different learning
styles in the students.

Table 1. Frequency of learning styles adopted by dental
students

Learning styles Frequency (Percentage)

Visual 29 (15.7%)

Aural 69 (37.5%)

Read/write 42 (22.8%)
Kinesthetic 8 (4.3%)
Visual/aural 9 (4.8%)
Visual/reading 2 (1.08%)
Visual/ kinesthetic 1 (0.5%)

Aural /reading 12 (6.52%)
Aural/ kinesthetic 1 (0.5%)
Kinesthetic/reading 4 (2.1%)
Visual/ kinesthetic/reading 7 (3.8%)
Total 184 (100)

As shown in Table 2, there was no significant difference
between students’ learning styles and their gender or GPA.
Besides, the analysis showed that except for the students
admitted in 2018 who mostly followed the reading style, the
preferred learning style was the aural style for the students
admitted in other years. However, there was no significant
difference in the learning styles adopted by the students
admitted to the university in different years (0.406).

DISCUSSION

The present study examined the learning styles adopted by
dental students at Mazandaran University of Medical Sciences
in 2020. An analysis of the students’ learning styles indicated
that 80.43% of the students followed a single learning style.
Besides, the aural style was the most common style adopted
by 37.5% of the students. Similarly, Mehdipour et al. (2018)
showed that 86% of the students at Shahid Beheshti
University of Medical Sciences had a single learning style and
aural was the most frequent style preferred by 34.4% of the
students (10).

In Shrestha's study in Nepal (2020), 35.3% of dental students
had unimodal learning preferences. bimodal, trimodal, and

quadrimodal accounted for 21.8%, 15.4, and 27.3% of
learning preferences, respectively. Among unimodal
preferences, kinesthetic preference was the most common,
followed by auditory preference (11). Meza et al. (2022)
reported that most of the Brazilian students was unimodal
(80.2%). Most unimodal students were distributed between
kinesthetic (27.1%), auditory (23.8%), and writing/reading
(20.0%) styles, and no statistically significant differences
were found between the variables studied (12) .

Moreover, studies conducted by Zamani et al. (2017) at
Hamadan University of Medical Sciences (13), Javadinia et al.
(2012) at Birjand University of Medical Sciences (14), and
Nazhat et al. (2011) in Saudi Arabia (15) showed that the
aural style was the most dominant learning style adopted by
medical students. Learning by active listening, mental
processing, and memorization of what is heard is one of the
most common learning styles adopted by students. In
addition, students prefer to write down important points
while listening to deepen their learning. Furthermore, most
students adapt their learning according to the teaching
method used by teachers. Thus, the adoption of the aural
style can depend on the type of teaching methods used by
teachers.

However, the results reported in some studies differed
from the data in the present study. For instance, Taheri et
al. (2019) found that the read/write style was the dominant
learning form of the students of Library and Information
Science of Isfahan University of Medical Sciences (16).
Furthermore, Hejazi et al. (2014) reported that the
read/write style was the dominant learning style adopted by
the students of North Khorasan University of Medical
Sciences (17).

Moreover, many studies conducted in other countries on
medical students have shown that the aural style was not
their preferred style. For example, Lujan (2006) and Baykan
(2007) found that the kinesthetic style was the most
preferred style for students (18, 19). Murphy et al. (2004)
also reported that a majority of dental students preferred
the visual style (20). These conflicting results could be
attributed to environmental and cultural differences and
variations in teaching methods. Subsequently, the student’s
reading and learning approaches are chosen based on the
use of visual sense and they learn the concepts better
through conceptual maps, figures, diagrams, patterns, and
models. Therefore, the style most preferred by students in
these studies tended to be the visual style.

Table 2. A comparison of the learning style by gender and GPA

Gender GPA
Learning styles P-value P-value
Female Male 217 <17
Visual 18 (20.0%) 11 (11.7%) 3 (13.6%) 19 (13.9%)
Aural 34 (37.7%) 35(37.2%) 10 (45.45%) 51 (37.5%)
Reading 19 (21.1%) 23 (24.4%) 0.08 5(22.72%) 30 (22.0%) 0.694

Kinesthetic 4 (4.4%) 4 (4.2%) 2 (9.0%) 6 (4.4%)
Mixed styles 15 (16.6%) 21 (22.3%) 2(9.0%) 30 (22.0%)
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Table 3. Frequency of learning styles according to students' years of entry into the faculty
Year of entering the faculty
Learning styles Total
2014 2015 2016 2017 2018
Frequency 2 10 7 4 6 29
Visual
% 7.6 19.2 14 17.3 18.18 15.76
Frequency 8 23 19 7 12 69
Aural
% 30.7 442 38 30.4 36.3 37.5
Frequency 11 8 8 4 11 42
Reading
% 433 15.3 16 17.3 333 22.8
Frequency 1 1 2 2 2 8
Kinesthetic
% 3.8 1.9 4 8.6 6.06 4.3
Frequency 4 10 14 6 2 36
Mixed styles
% 15.3 19.2 28 26 6 19.5
Frequency 26 52 50 23 33 184
Total
% 100 100 100 100 100 100

The data in the present study indicated that 15.29% of the
students followed multiple learning styles, with the
read/write/kinesthetic style being the most dominant
learning style. Mehdipour et al. (2018) reported that 14% of
the students adopted two learning styles, and the auditory-
kinesthetic style was the most common style used by 7.4% of
the students (10). Ranjbar (2007) reported that the majority
of students followed four learning styles (21). Besides, most
students with three styles preferred the visual-aural-
kinesthetic style. These inconsistent findings can be
attributed to factors such as the teacher’s teaching methods,
individual differences, environment, motivation, individual
interests, course content, and individual experiences.

Since medical and especially dental students require clear
examples and seeing objective and real examples outside of
the educational environment to learn things better, the use
of teaching methods such as evidence-based education,
scientific tours, role-playing, reporting of similar cases,
practical illustration, practice, repetition, problem-solving,
brainstorming, and computer simulation can help to better
meet the educational needs of these students (22).

The current study showed no statistically significant
difference in preferred learning style between men and
women. Likewise, Hejazi et al. (2014) found no significant
differences in this major (17). However, Mehdipour et al.
(2018), found differences between male and female
students in terms of their learning styles, with female
students preferring the aural style while male students
following the kinesthetic style as the dominant learning
style (10). Taheri et al. (2019) also observed that the
dominant style followed by male students was the aural
style, while female students adopted the read/write style
(16). Fahim et al (2021) showed that 60.62% of Pakistani
students preferred the multimodal style. Female students'
preferred learning styles as auditory, visual, and
kinesthetic, while male students preferred visual and
kinesthetic (23). Hashem et al (2022) observed that both

genders showed a higher percentage of unimodal learning
preference, with 41% of males preferring the kinesthetic
style, followed by auditory (26%). Female students
preferred the kinesthetic style (42%) followed by visual
(27%) (24).

CONCLUSION

The findings of the present study and the observations
made in other studies indicated that medical students do
not follow a single study, but rather students in a single
class may follow several learning styles, and sometimes
several styles may be used simultaneously or alternately in
a training session or even to teach a subject and content.
This study highlighted the need for university professors
and faculty members in various academic fields to be aware
of the different preferences of their students and the role
of different senses in learning, and also use multiple
presentation methods and various educational media as
much as possible.

limitations of this study included the reluctance of all
students to participate in the study and incomplete
completion of some questionnaires, which were excluded
from the study.
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