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Abstract

In this study, to reveal the VARK learning styles of pre-service science teachers, to examine them in
terms of grade level and gender variables and to get their opinions about VARK was aimed. The study
was conducted as triangulation design. 178 (144 women, 34 men) pre-service science teachers were
studied. The VARK scale and semi-structured interviews were used. In terms of VARK learning styles, a
significant difference was determined between 1stand 2"d grades in favor of 2nd grades, between 1st and
3rd grades in favor of 3™ grades and between 2nd and 4t grades in favor of 2rd grades. Kinesthetic
learning style was the most dominant in all grade levels. However, no significant difference was found
in terms of gender. The PSTs prefer to learn a subject by reading and writing and to teach the lesson
with actions that will make the student active, and that they learn more through reading and writing
activities while studying for an exam. The study will contribute to the PSTs to be aware of their own
learning styles and to guide their students with different learning methods and techniques when they
start to work.
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Fen Bilgisi Ogretmen Adaylarinin VARK Ogrenme Stillerinin Cesitli
Degiskenlere Gore incelenmesi

Oz

Bu ¢alismada fen bilgisi 6gretmen adaylarinin VARK 6grenme stillerinin ortaya ¢ikarilmasi, sinif diizeyi
ve cinsiyet degiskenleri acisindan incelenmesi ve VARK hakkindaki gorislerinin alinmasi
amaclanmistir. Calisma cesitleme deseni ile yiritilmistir. 178 (144 kadin, 34 erkek) fen bilgisi
6gretmen aday1 ile calisilmistir. Veriler VARK 6l¢egi ve yar1 yapilandirilmis gértiismeler ile toplanmistir.
VARK 6grenme stilleri bakimindan 1. ve 2. siniflar arasinda 2. siniflar lehine, 1. ve 3. smiflar arasinda 3.
siniflar lehine ve 2. ve 4. siniflara arasinda 2. siniflar lehine anlaml farklilik belirlenmistir. Ayrica tiim
sinif seviyelerinde en ¢ok kinestetik 6grenme stilinin baskin oldugu gériilmiistiir. Cinsiyet bakimindan
ise gruplar arasinda anlamli bir farklilik belirlenmemistir. Fen bilgisi 6gretmen adaylarinin bir konuyu
6grenmede en ¢ok okuyup yazarak 6grenmeyi ve dersin 6grenciyi aktif kilacak eylemlerle islenmesini
tercih ettikleri ve bir sinava calisirken daha ¢ok okuma yazma aktiviteleri sayesinde 6grendikleri
gorilmustiir. Calisma, 6gretmen adaylarinin kendi 6grenme stillerinin farkinda olmalarina ve goreve
basladiklarinda o6grencilerine farkli 6grenme yontem ve teknikleriyle rehberlik etmelerine katki
saglayacaktir.

Anahtar Kelimeler: Cinsiyet, Fen bilgisi 6gretmen adaylari, Sinif seviyesi, VARK stili.

Introduction

The concept of learning includes various definitions according to different approaches. According
to behaviorism, learning is defined as a change in behavior with permanent traces through one's
own experiences, while according to constructivism, learning is defined as creating schemas in
the mind by associating old information with new information (Sasan, 2002). As the concept of
learning is expressed differently in definitions, learning styles may also differ from individual to
individual. While some individuals learn better by touching, some learn better by observing and
some learn better by hearing. This situation arises from individual differences in learning (Erden
& Altun, 2006). In this context, it is necessary to mention the concept of learning style. There are
various definitions of learning style. According to Kolb (1984), learning style is defined as an
individual's preferred method of perceiving and processing information, while Dunn and Dunn
(1993) define learning style as a process arising from differences in environment. It is stated that
individuals learn subjects more easily and the learning process is more effective when a teaching
environment suitable for learning styles is provided (Felder, 1996). In this context, taking
learning styles into consideration will improve the education and training process can be said.

Although there are different opinions about the concept of learning styles, Coffield et al.
state that there are more than 70 learning styles. One of these is the modality style. According to
this style, individuals have innate or fixed characteristics and that using learning strategies
appropriate to their preferred approach will provide more effective learning. According to the
modality style, there are four types of learning styles: visual, aural, read/write and kinesthetic
(Rolfe & Cheek, 2012). One of the most important scales developed to determine learning styles
according to modality style is the VARK model developed by Fleming (1987). In this abbreviation,
the English initials of each concept are abbreviated and defined. In the VARK model, in addition to
the information exchanges of individuals, the preferences of individuals to process information in
the mental process are also tried to be determined (Diizgiin, 2018; Hawk & Shah, 2007; Rolfe &
Cheek, 2012). In the VARK model, it is possible to measure individuals' visual, auditory, literacy
and kinesthetic learning preferences. In the VARK model, visual learners learn best when
information is presented in a visual and written form. Aural learners learn best when information
is presented verbally. Individuals who learn better with reading and writing are more effective
when they learn information by read/write. Kinesthetic learners learn best when they physically
perform an activity (Yesilyurt, 2019).
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Determining the learning styles of students with the VARK model will contribute to them in
terms of a healthier education and training process. Measuring the learning styles of teachers and
pre-service teachers will help them to recognize themselves and increase their awareness, and
will contribute to their education and training process by being aware of their learning styles
while conducting their lessons (Diizgilin, 2018). In this context, it is important to determine the
VARK learning styles of teachers and pre-service teachers.

Looking at the studies on the identification and application of VARK learning styles, primary
school teachers (Diizglin& Selcuk, 2018), preschool students (Glines & Erkan, 2017), university
students in different faculties (Baykan & Nacar, 2007; Husmann & O'Loughlin, 2019; Karaborklii
& Argut et al,, 2017; Katirc1 & Kirmaci, et al,, 2019; Kogak & Biiyiikdere, 2018; Kurgun & Isildar,
2016; Marcy, 2001; Thepsatitporn & Pichitpornchai, 2016), non-thesis master's students (Usta,
2019), secondary school students in Turkish course (Omeroglu & Onan, 2021) and pre-service
computer teachers (Ates & Altun, 2008). No study was found in which the learning styles of pre-
service science teachers (PST) were determined according to VARK and examined in terms of
different variables. In the literature, it is generally seen that there are studies on Kolb learning
style in determining the learning styles of the PSTs and secondary school students (Bicer, 2010;
Bike, 2020; Coban, 2019; Denizoglu, 2008; Giicli, 2020; ipeksen, 2019; Kose, 2010; Sokur, 2018).
In this respect, it is thought that this study is different from the literature and will contribute to
the relevant literature if completed. In addition, this study will contribute to the PSTs to be aware
of their own learning styles and to provide education by taking into account the learning styles of
themselves and their students when they start to work.

Research Questions
The general research question of this study:
e What are the VARK learning styles of the PSTs?

Within the framework of the general research question, answers to the following sub-
problems will be sought:

1. Do the VARK learning styles of the PSTs differ in terms of grade level variable?
2. Do the VARK learning styles of the PSTs differ in terms of gender variable?
3. What are the views of the PSTs about VARK learning styles?

Method

Research Design

Since quantitative and qualitative data will be collected simultaneously in this study, triangulation
design, one of the mixed research approaches, was used. In triangulation design, data are collected
and evaluated independently or simultaneously for the purpose of combining or comparing
quantitative and qualitative results. Since both methods are complementary to each other, they
are equally important (Clark & Inavkova, 2016). It was deemed appropriate to use this design to
reveal the VARK teaching styles of the PSTs, to compare them in terms of various variables and to
obtain their opinions.

Participants

The sample of the study consisted of 178 (144 women, 44 men) PSTs from an university Science
Teacher Education Program. In the selection of the sample to be formed to collect quantitative
data, random sampling method was used. In addition, semi- structured interviews were
conducted with 8 PSTs to collect qualitative data.

Data Collection Tools

In this study, VARK scale and semi-structured interview form were used as data collection tools.
The VARK scale, created by Fleming in 1987 and updated in 2012, aims to determine how people
exchange information and what their information processing preferences are and consists of 16
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items. The English version of the VARK scale and its validity and reliability studies were conducted
by Leite et al. (2010). The scale was translated into Turkish by Kalkan (2008). The validity-
reliability study of the scale was carried out by Diizgiin (2018). The reliability coefficient of the
scale was determined as Cronbach Alpha () 0.76. Also, semi-structured interviews were also
conducted to obtain the opinions of the PSTs about VARK styles. In this context, a semi- structured
interview form was prepared. The interview form includes four open-ended questions and sub-
questions about VARK styles. Expert opinion was taken for the validity of the questions and pilot
application was made to two PSTs for reliability. Then the interview form was finalized.

Data Analysis

The data obtained from the study were analyzed with quantitative and qualitative data analysis
methods. For the VARK scale, firstly, learning styles were scored while scoring. Visual learning
style was scored 1 point, aural learning style 2 points, read/write learning style 3 points and
kinesthetic learning style 4 points. Here, the scores do not indicate the size or smallness of the
styles. It is used to distinguish one from the other. Accordingly, in all 16 questions in the VARK
scale, an individual who chooses visual learning style can get 16 points, an individual who chooses
aural learning style can get 32 points, an individual who chooses read /write learning style can get
48 points and an individual who chooses kinesthetic learning style can get 64 points. A person can
choose options for different learning styles in one question. Accordingly, since a total of 10 points
can be obtained from each question, a maximum of 160 points can be obtained in 16 questions in
the VARK scale. Interpretations were made according to which learning style the averages of the
scores were closer to. After each PST's answers to the VARK scale were analyzed in this way, total
scores were calculated. Accordingly, for the analysis of quantitative data, normality values of the
data were calculated first. In the calculation of normality, Kolmogorov-Smirnov test was used
since the number of the PSTs in all grade levels (1st grade 48 people, 2nd grade 57 people, 3rd
grade 39 people and 4th grade 34 people) and the number of the PSTs in terms of gender (women
144 people and men 34 people) were more than 30. According to this, the data of the 1st grades
were suitable for normal distribution (p=.200, p>.005), while the data of the 2nd, 3rd and 4th
grades were not suitable for normal distribution (p=.00, p<.005). For this purpose, Kruskal
Wallis test, one of the nonparametric tests, was used for comparison among grades. Mann
Whitney U test was used to determine which group was in favor of the difference between the
groups. When the normality of the data in terms of gender was examined, the data of women and
men were not suitable for normal distribution (p=.00, p<.005). For this reason, Mann Whitney U
test was used for comparison between groups. In addition, effect size values were analyzed. For
the analysis of qualitative data, content analysis was performed on the data obtained from the
semi-structured interview form, and themes and codes were determined.

Validity and Reliability

In the quantitative part of the study, participants were randomly selected. The VARK scale used
in the study is valid and reliable. In addition, the necessary ethical permissions were obtained for
the study. Participants were ensured to participate in the study sincerely. The answers of
participants who did not answer the entire scale were not evaluated. While developing the
interview form in the study, a comprehensive literature review was conducted and validity was
increased by obtaining expert opinions. Participants were asked to confirm their opinions in the
interviews. In this way, comprehensibility was increased. Direct quotes were given in the findings
section without any changes. For reliability, consistency between ratters was examined. The
analysis was ensured to be consistent with each other by negotiating the themes suggested by the
researchers.

Ethics Declaration

In this study, all the rules specified in the “Higher Education Institutions Scientific Research and
Publication Ethics Directive” were followed. None of the actions specified in the second section of
the directive, “Actions Contrary to Scientific Research and Publication Ethics”, were carried out.

Ethics committee permission information
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Results

The data obtained from the study are presented in two parts: the data obtained from the VARK
scale and the data obtained from semi-structured interviews.

Findings Obtained from the VARK Scale

For the analysis of the data obtained from the VARK scale, comparisons were made in terms of
grade level and gender.

Since the data obtained from the VARK scale were not suitable for normal distribution, the
data were analyzed with the Kruskal Wallis test in comparisons among groups. Kruskal Wallis test
results are given in Table 1.

Table 1.

Kruskal Wallis test results (grade level)
Groups N Mean rank SD X2 p
1st grade 48 68.95 3 16.802 .001
2nd grade 57 108.81
3rd grade 39 93.68
4the grade 34 81.35

According to the Table 1, there is a significant difference among the groups in terms of
learning styles (x2 =16.802; p<.05). The n2 value was determined as 1.59, which indicates a large
effect. According to this, especially 2nd graders have more than one learning style. Mann Whitney
U test was conducted to determine which groups were in favor of the significant difference. Mann
Whitney U test results are given in Table 2.

Table 2.

Mann Whitney U test results (grade level)
Groups n Mean Rank Sum of Ranks U p n?
1st grade 48 40.28 1933.50 757.500 .000* .09
2nd grade 57 63.71 3631.50
1st grade 48 38.49 1847.50 671.500 024 .03
3rd grade 39 50.78 1980.50
1st grade 48 39.18 1880.50 704.500 293 01
4th grade 34 44.78 1522.50
2nd grade 57 51.86 2956.00 920.000 152 01
3rd grade 39 43.59 1700.00
2nd grade 57 51.24 2920.50 670.500 014 .03
4th grade 34 37.22 1265.50
3rd grade 39 39.31 1533.00 573.000 319 01
4th grade 34 34.35 1168.00

p<.001

According to the Table 2, the difference between the 1st and 2nd grades was in favor of the
2nd grades (U=757.500; p<.05), a significant difference was determined between 1st and 3rd
grades in favor of 3rd grades (U=671.500; p<.05) and between 2nd and 4th grades in favor of 2nd
grades (U=670.500; p<.05). Accordingly, to better understand in which question the learning
styles of the PSTs at which grade level were more dominant, the analyses made on the basis of the
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question were tabulated and interpretations were made according to this table. The analyses are
given in Table 3.

Table 3.

VARK scale question analysis

Questions Grade Visual (f, %) Aural (f, %) Read- Write (f, %) Kinesthetic (f, %)
1 1st grade 11 (22,9) 22 (458) 13 (27,1) 2(42)
2nd grade 11 (19,3) 29 (50,9) 18 (31,8) 8 (14)
3rd grade 6 (15,4) 24 (61,5) 10 (25,6) 3(7,7)
4th grade 5(14,7) 14 (412) 14 (412) 3(8,8)
2 1st grade 6 (12,5) 11 (22,9) 6 (12,5) 26 (54.2)
2nd grade 11 (19,3) 12 (21,1) 8 (14) 34 (59,6)
3rd grade 3(7,7) 8(20,5) 3(7,7) 29 (744)
4th grade 5(14,7) 11 (32,4) 1(2,9) 19(559)
3 1st grade 3(6,3) 10 (20,8) 8 (16,7) 29 (60,4)
2nd grade 8 (14) 14 (24,6) 6 (10,5) 37 (64,9)
3rd grade 8 (20,5) 6 (15,4) 1(2,6) 25(641)
4th grade 4(11,8) 4(11,8) 2(5,9) 24 (70,6)
4 1st grade 17 (354) 14 (29,2) 1(2,1) 17(354)
2nd grade 15 (26,3) 20 (35,1) 5(8,8) 29 (50,9)
3rd grade 11 (28,2) 11 (28,2) 0 21 (538)
4th grade 14 (412) 9 (26,5 2(59 14 (412)
5 1st grade 8 (16,7) 29 (60,4) 5(10,4) 7 (14,6)
2nd grade 18 (31,8) 29 (50,9) 6 (10,5) 7 (12,3)
3rd grade 10 (25,6) 28(71,8) 1(2,6) 4(10,3)
4th grade 10 (29,4) 23(67,6) 2(59) 1(2,9)
6 1st grade 10 (20,8) 2(4,2) 25(521) 12 (25)
2nd grade 16 (28,1) 6 (10,5) 32 (56,1) 6 (10,5)
3rd grade 8 (20,5) 8(20,5) 24 (61,5) 2(51)
4th grade 6 (17,6) 4(11,8) 22 (64,7) 4(11,8)
7 1st grade 8 (16,7) 10 (20,8) 23(47,9) 7 (14,6)
2nd grade 6 (10,5) 15 (26,3) 25(43,9) 15 (26,3)
3rd grade 7 (17,9) 16 (41) 13 (33,3) 7 (17,9)
4th grade 8 (23,5) 9 (26,5) 13(382) 6 (17,6)
8 1st grade 18(37,5) 11 (22,9) 10 (20,8) 9 (18,8)
2nd grade 18(318) 18(318) 18(318) 10 (17,5)
3rd grade 13 (33,3) 7 (17,9) 7 (17,9) 16 (41)
4th grade 14 (41,2) 10 (29,4) 7 (20,6) 8 (23,5)
9 1st grade 18(37,5) 4 (8,3) 13 (27,1) 13 (27,1)
2nd grade 17 (29,8) 6 (10,5) 29 (50,9) 18 (31,8)
3rd grade 10 (25,6) 2(51) 21 (538) 9(23,1)
4th grade 13 (38,2) 4(11,8) 16 (47,1) 8 (23,5)
10 1st grade 7 (14,6) 31 (64,6) 6 (12,5) 4(8,3)
2nd grade 14 (24,6) 27 (47,4) 13 (22,8) 16 (28,1)
3rd grade 7 (17,9) 22 (56,4) 7 (17,9) 4(10,3)
4th grade 5(14,7) 20 (588) 2(59) 8(23,5)
11 1st grade 6 (12,5) 28 (583) 7 (14,6) 7 (14,6)
2nd grade 9 (15,8) 30 (52,6) 6 (10,5) 22 (38,6)
3rd grade 5(12,8) 20 (51,3) 4(10,3) 15 (38,5)
4th grade 4(11,8) 16 (47,1) 9 (26,5) 8(23,5)
12 1st grade 7 (14,6) 9 (18,8) 15 (31,3) 19(396)
2nd grade 5(8,8) 5(8,8) 15 (26,3) 37 (64,9)
3rd grade 5(12,8) 7 (17,9) 13 (33,3) 15(385)
4th grade 7 (20,6) 4(11,8) 10 (29,4) 15(44.1)
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Questions Grade Visual (f, %) Aural (f, %) Read- Write (f, %) Kinesthetic (f, %)
13 1st grade 7 (14,6) 14 (29,2) 12 (25) 15(313)
2nd grade 16 (28,1) 15 (26,3) 18(318) 17 (29,8)
3rd grade 6 (15,4) 15(385) 12 (30,8) 11 (28,2)
4th grade 6 (17,6) 7 (20,6) 11 (32,4) 13(382)
14 1st grade 9 (18,8) 11 (22,9) 2(4,2) 23(47,9)
2nd grade 19 (33,3) 8 (14) 8 (14) 35(61,4)
3rd grade 4(10,3) 4 (10,3) 9(23,1) 23 (59)
4th grade 9 (26,5) 4(11,8) 5(14,7) 19 (55,9)
15 1st grade 9 (18,8) 9 (18,8) 10 (20,8) 19(396)
2nd grade 22 (38,6) 16 (28,1) 16 (28,1) 23 (404)
3rd grade 15 (38,5) 4 (10,3) 8 (20,5) 16 (41)
4th grade 12 (35,3) 7 (20,6) 4(11,8) 14 (41,2)
16 1st grade 11 (22,9) 8 (16,7) 8 (16,7) 20 (41,7)
2nd grade 17 (29,8) 8 (14) 10 (17,5) 39 (684)
3rd grade 10 (25,6) 5(12,8) 9(23,1) 19(487)
4th grade 5(14,7) 6 (17,6) 5(14,7) 23(67,6)

*In some questions, PSTs marked more than one option.

According to the Table 3, kinesthetic learning style is dominant in all grade levels. The
reason for the difference in the grades where there is a difference is that the PSTs made
preferences for more than one learning style in the questions. Accordingly, the reason for the
significant difference between 1st and 2nd grades is that 2nd graders preferred read/write, aural
and visual learning styles as well as kinesthetic learning style in the questions in the VARK scale.
The reason why there is a significant difference between 1st and 3rd grades is that 3rd graders
prefer aural, visual and read/write learning styles more in addition to kinesthetic learning style
to the questions in the VARK scale. The reason for the significant difference between 2nd and 4th
grades is that 2nd graders prefer read/write, aural and visual learning styles more in addition to
kinesthetic learning style in the questions in the VARK scale.

Mann Whitney U test was performed for the comparison of VARK learning styles of the PSTs
in terms of gender variable. The test results are given in Table 4.

Table 4.

Mann Whitney U test results (gender)
Groups n Mean rank Sum of Ranks §) p n?
Woman 144 90,04 12965,50 2370,500 774,001
Male 34 87,22 2965,50

According to the Table 4, there was no difference between groups in the VARK learning
styles in terms of gender (p>.05).

Findings Obtained from Semi-Structured interviews

In semi-structured interviews, the PSTs were asked four questions and sub-questions about
learning styles. The answers of the PSTs were subjected to descriptive analysis and learning styles
were classified in visual, aural, verbal and kinesthetic areas.

In the first question, the PSTs were asked three sub-questions:

“a. How do you learn a subject better? Explain.”

“b. What the teacher does in the lesson makes you understand the subject better? Explain.”’

“c. How do you study for an exam? By reading? By writing? By reading and writing? By
listening to someone else? By solving examples? Or in different ways? Do you follow more
than one way? Explain.”

The answers of the PSTs are presented in Table 5.
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Table 5.
Analysis of the first question
Question 1 Visual (f) Aural (f) Read- Write (f) Kinesthetic (f)
Part A PST6, PST7 - PST1, PST3,PST4, PST6, PST2,PST5,PST6 (3)
) PST7, PST8 (6)
Part B PST1, PST6, PST1, PST5, - PST1, PST2, PST3,
PST7 (3) PST7 (3) PST4, PST5, PST6,
PST8 (7)
Part C PST5, PST7 PST7 (1) PST1, PST3, PST4, PST5, PST2,PST4 (2)
) PST6, PST8 (6)

According to the Table 5, the PSTs stated that they preferred to learn a subject by reading
and writing the most, that the teacher's use of actions that require movement to make the students
active while lecturing helped them understand the lesson better, and that they learnt mostly
through reading and writing activities while studying for an exam.

Examples of the PSTs' answers related to part A of Question 1 are given.
PST6: “Firstly, [ read, then I write, then [ read it again and put it in my head.”
PST3: "l learn more by writing a subject.”

Examples of the PSTs' answers related to part B of Question 1 are given.

PSTZ2: “Explaining the subject by solving questions helps me to understand the subject
better.”

PST3: "I think it would be more effective if they organize activities in which we can be active
and increase our participation in the lesson.”

Examples of the PSTs' answers related to part C of Question 1 are given.
PST1: ‘I study for exams both by reading and writing.”

PST4: “In verbal courses, [ prepare for exams by first reading, then writing and reinforcing
by reading, writing and reinforcing; in numerical courses, I prepare for exams by listening
to others, plus solving lots of questions.”

In the second question, the PSTs were asked five sub-questions:

“a. How is your visual memory? Can you go to a place without a guide later? Explain.”

“b. Do you easily forget things you hear? Explain.”

“c. Do you easily forget information you read? Explain.”

“d. Do you easily forget information you write? Explain.”

“e. When you do a job yourselt do you easily remember how to do that job later? Explain.”

The answers of the PSTs are presented in Table 6.

Table 6.
Analysis of the second question
Question  Visual (f) Aural (f) Read- Write (f) Kinesthetic (f)
2
Part A PST1, PST2, PST3, PST4,
PST5, PST6, PST8 (7)
Part B PST2, PST3, PST8 (3)
Part C PST1, PST2, PST5
(3)
PartD PST2, PST3, PST6,
PST7 (4)
PartE PST1, PST2, PST3, PST4, PST5,

PST6, PST7, PSTS (8)
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According to the Table 6, the PSTs' visual memory was generally good, their tendency to
forget what they heard, read and wrote was high, and they learnt better when they did a task
themselves.

Examples of the PSTs' answers related to part A of Question 2 are given.

PST6: “I have a good visual memory. [ mean, I am telling you. When I go somewhere, for
example to a different city, [ think it would be enough for me to go to that city once. [ have a
good eye.”

PST4: “I think that my visual memory is good. I observe that [ can move easily even in cities
1 have visited once before.”

Examples of the PSTs' answers related to part B of Question 2 are given.
PST1: “Sometimes [ forget.”

PST2: “No, I do not forget.”

Examples of the PSTs' answers related to part C of Question 2 are given.
PST3: “I can forget something I read, but I do not forget what [ write.”

PST4: “While the information that I have reinforced is permanent, the information that is
only for one reading is usually not permanent. For example, I do not remember almost any
author of any book I have read.”

Examples of the PSTs' answers related to part D of Question 2 are given.

PST5: “I can forget the information [ wrote down. However, if we write something directly
and, for example, we only wrote something down, we can forget it, of course, if we write it
down and study it again and take notes on it, it will not come out easily. We can say that the
information we wrote is incomplete. We need to read a little more.”

PST5: “Less, I forget less than what [ read.”

Examples of the PSTs' answers related to part E of Question 2 are given.
PSTZ: “No, I will not forget.”

PST7: “Definitely.”

In the third question, the PSTs were asked three sub-questions:

‘a. How much does the information you read from a source help you understand the
subject? Is it enough alone? Explain.”

“b. Is writing a way you use to express your ideas? Why?”

“c. Do you learn a job better by reading from the source, observing the person doing it
listening to the description of the job or doing it? Explain.”

The answers of the PSTs are presented in Table 7.

Table 7.
Analysis of the third question
Question 3 Visual (f) Aural (f) Read- Write (f) Kinesthetic (f)
Part A PST1 (1) PST1, PST4 (2) PST2, PST3, PST4, PST5, PST4 (1)
PST6, PST7, PST8 (7)
Part B PST3 (1) PST1, PST2, PST3, PSTS5,
PST6, PST7, PST8 (7)
Part C PST1, PST5, PST7 (1) PST5 (1) PST2, PST3, PSTS5,
PST7 (3) PST6, PST7, PST8

®)
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According to the Table 7, the PSTs understand a subject more easily by reading from a
source, they benefit from writing while expressing their ideas and they learn better by doing a
task personally.

Examples of the PSTs' answers related to part A of Question 3 are given.

PST4: “It will be enough for verbal courses, but for numerical courses it will be good to listen
and solve a lot of questions about that subject.”

PST8: “No, it is not enough on its own. In order for me to understand it better, | understand
it better by writing it down, so I need to write it down.”

Examples of the PSTs' answers related to part B of Question 3 are given.

PSTe6: “Definitely, writing is enough for me to explain my ideas in all aspects, positive and
negative.”

PST7: “It is a way I use because it is not for nothing that they say that words fly and writing
remains. Later, when these people read the writings, they can be more memorable.”

Examples of the PSTs' answers related to part C of Question 3 are given.
PST3: “By doing.”

PST4: ‘I learn better by learning by doing for science courses, by listening for math courses
and by reading for verbal courses.”

In the fourth question, the PSTs were asked two sub-questions:

“a. Which learning style do you feel more dominant: Visual? Auditory? Reading and writing?
Kinesthetic? Explain.”

“b. Are you dominant in more than one learning style? Explain.”

The answers of the PSTs are presented in Table 8.

Table 8.
Analysis of the third question
Question 4  Visual (f) Aural (f) Read- Write (f) Kinesthetic (f)
Part A PST1, PST3, PST6, PST3, PST6 PST4,PST7 (2) PST2, PST4, PST5, PST6,
PST7, PST8 (5) (2) PST7, PST8 (6)
Part B PST3, PST6, PST8 (3) PST6 (1) PST1, PST4 (1) PST2, PST4, PST6, PST7,
PST8 (5)

According to the Table 8, the PSTs have kinesthetic and visual learning styles more.
Examples of the PSTs' answers related to part A of Question 4 are given.

PST2: “Kinesthetic.”
PST3: “Visual and auditory.”
Examples of the PSTs' answers related to part B of Question 4 are given.

PSTé6: “Visual, auditory, kinesthetic. I think that if these three are blended, learning will be
more permanent and better.”

PST7: “I can say that I am more dominant in kinesthetic.”
Conclusion and Discussion

In the VARK scale, there was a significant difference among the groups in terms of grade level
variable (p<.05). Accordingly, especially 2nd graders had more than one learning style. A
significant difference was determined between 1st and 2nd grades in favor of 2nd grades, between
1st and 3rd grades in favor of 3rd grades and between 2nd and 4t grades in favor of 2nd grades. In
addition, kinesthetic learning style was the most dominant in all grade levels. With this result, it
can be inferred that the PSTs are more prone to learning by doing and experiencing and that they
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can use this style in their own lectures. Looking at Dale's experience topic, it is stated that sense
organs are essential in learning, but that something is more permanent when itis learned by doing
and experiencing it personally. In this respect, the fact that learning by doing and experiencing is
at the forefront among learning styles can be associated with this situation.

In some grades, there was a difference in the preference of learning styles. It is thought that
the reason for the difference in the grades where there was a difference was that the PSTs
preferred more than one learning style in the questions. According to the theory of multiple
intelligences, a person can learn in many different ways. Every type of intelligence is present in
every person, but some are more dominant (Gardner, 1983). In this context, if we associate
learning styles with intelligence, it is not surprising that multiple ways of learning are preferred.
Different styles can be used according to the learned subject and the learner's characteristics.
Therefore, the results support this situation. There are studies suggesting that multiple
intelligences can be associated with learning styles (Ahmadian & Hosseini, 2012; Klein, 2003;
McMahon et al., 2004; Sener & Cokcaliskan, 2018). Accordingly, the reason for the significant
difference between the 1st and 2nd grades is that the 2nd grades responded to the questions in the
VARK scale. The first year of undergraduate education is a year of adjustment for students. In this
respect, while trying to adapt to university life, students also try to understand the courses offered
in the department. Again, students in the first year encounter more field courses and still need to
go into detail in education-related courses. It is thought that this situation affects their self-
evaluation regarding learning styles. When they move to the 2nd grade, they take some of the
applied courses, learn the field courses at the primary level, and see more education-related
courses. This situation makes it easier for them to realize their learning styles.

In addition to kinesthetic learning style, they also prefer read/write, aural and visual
learning styles. Reading is the first step in the learning process, and reading from the source is
necessary to realize other stages, such as writing and practice. In this respect, learning by reading
is expected to be at the forefront. Learning by writing is especially important in the Turkish
education system. Writing is used at the K-12 level, especially in numerical courses such as
mathematics and science and in courses that require language skills such as Turkish. This
situation affects students' learning styles and may cause them to prefer writing as a learning style
when they reach the undergraduate level. In the study, it was accepted that individuals who prefer
reading and writing learn by reading and taking the necessary notes to increase the retention of
information in their minds and to better comprehend it. Learning by hearing is the most common
learning style, especially in countries where teacher-centered practices are more common. This is
because individuals who are used to learning by listening to a source will want to continue their
habits in their subsequent learning. When the PSTs who prefer visual learning style learn
information, they learn more meaningfully when the information is expressed with figures,
graphics, pictures and videos. It was concluded that the PSTs who prefer aural learning style
comprehend better with voice recordings, verbal expression, etc. while learning information.

Grade 2 PSTs also include these characteristics and the significant difference is in line with
the scope of the study. The fact that 1st grade PSTs do not prefer different learning styles besides
kinesthetic learning style suggests that they use some styles more dominantly while learning
subjects. The reason for the significant difference between 1st and 3rd grades is thought to be that
3rd graders prefer aural, visual and read /write learning styles more than kinesthetic learning style
in the questions in the VARK scale. Again, 314 grade PSTs are more dominant than 1st grade PSTs
in different learning diversities that are thought to be used in realizing their learning and in their
future lectures. The reason for the significant difference between 2nd and 4t grades is thought to
be that 2nd graders prefer read/write, aural and visual learning styles more than kinesthetic
learning style in the questions in the VARK scale. In addition to visual, read/write and aural
learning styles; it was understood that the PSTs atall grade levels learn better by learning by doing
- experiencing, experimenting, making models and making their learning permanent. It was
concluded that 1st and 4th grade PSTs did not prefer different learning styles very much. Within
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these results, 2nd and 3rd grade PSTs will be providing permanent learning with different materials
and different sensory organs.

There was no difference between groups in terms gender (p>.05). The fact that the styles
preferred by both women and men PSTs at each grade level to learn the subjects better were
similar did not significantly change the learning preferences required to understand and explain
the subjects in the future. It is thought that the emotional, hormonal, etc. characteristics they have
due to their gender may be due to the fact that VARK does not cause a change in learning styles.
Therefore, in this study, it is shown that the PSTs can have similar learning styles regardless of
their gender. Similar to the results of this study, Siinbiil & Yagisan (2009) concluded that the
differences of both departments and class level affected the learning styles of the pre service
teachers. It was concluded that gender had no effect. Again, Bahar & Siiliin (2011) found no
connection between gender and learning style in their study. In addition, no significant difference
was found between students' academic achievement in terms of their learning style. In the study
conducted by Usta (2019), the participants mostly preferred kinesthetic learning style. At the
same time, pre service teachers also preferred multiple learning styles. It was concluded that the
most preferred learning style in multiple learning styles was VARK, which covers all of them with
the most preferred scope.

In the study of Diizgiin & Kaskaya (2023), in which they examined the attitudes of pre-
service teachers towards online learning and the relationship of these attitudes with their
achievements, department, grade level, gender and learning styles, a significant difference was
found between the pre-service teachers who preferred visual and reading-writing styles in favor
of the pre-service teachers with kinesthetic preference and throughout the online learning scale.
Generally, studies have been conducted in different departments or teaching fields, multiple
intelligence learning styles, combining online learning with VARK learning style and Kolb learning
style inventory are used in the studies. Again, in the field of science, Kolb learning inventory and
multiple learning styles were used, but a study on VARK learning styles with VARK learning style
scale was not found in the literature. In this respect, this study is different from the literature. This
study will be contributing to the related literature. At the same time, when compared with other
studies in the literature, kinesthetic learning style is dominant in other studies and there is no
difference between groups in terms of gender.

The findings of the semi-structured interviews were interpreted as follows: In the first
question of the interview, the PSTs mostly preferred "learning by reading and writing and
teaching the lesson with actions that will make the student active" in learning a subject. According
to this, both read /write and kinesthetic learning styles of the PSTs are dominant and according to
these styles, they understand the lessons better and make them permanent. It is thought that the
preference for learning by reading and writing over learning by doing is due to the fact that these
practices more actively involve individuals in the process. In the second question, the PSTs' visual
memory is generally good, but the rate of forgetting information by hearing, reading or writing is
high. At the same time, when they do the work themselves, better and permanent learning is
provided. According to this, the predominance of visual learning styles of the PSTs strengthens
their memory and reduces the possibility of forgetting, and the predominance of kinesthetic
learning styles can lead to healthy learning with their own experiences. The literature also states
that people remember more what they see and hear (Dale, 1969; Yanpar, 2012; Yilmaz ve Tuncer,
2020). In the third question, the PSTs understand a subject more easily by reading from the
source, benefit from writing while expressing their ideas and learn better by doing a job
personally. According to this, it would be in favor of the PSTs with dominant read/write learning
style to deal with a subject or situation that needs to be learnt in a comprehensive way and to scan
the sources to learn both well and easily. Again, the use of write learning style to relieve oneself
and make explanations without speech or figures while expressing opinions facilitates the work
of the PSTs. According to this, kinesthetic learning styles are predominant in doing the work and
they can make healthy learning with their own experiences. In the fourth question, the PSTs stated
that they were more dominant in kinesthetic and visual learning. What is noteworthy here is that
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the 1st-3rd grade PSTs expressed themselves better than the 4th grade PSTs at the end of the study,
gave more clear and understandable answers, used their language knowledge well, realized the
dominant learning styles in themselves and concluded that they could use them in the future.

As a result, the PSTs prefer kinesthetic learning, which is one of the VARK learning types,
more in science learning in this study. The gender variable did not affect learning style
preferences. According to the interview results, the PSTs prefer to learn a subject by reading and
writing and to teach the lesson with actions that will make the student active and that they learn
more through reading and writing activities while studying for an exam; that their visual memory
is generally good, that they have a high tendency to forget what they hear, read and write and that
they learn better when they do a job themselves; that they understand a subject more easily by
reading from a source, that they benefit from writing while expressing their ideas and that they
learn better by doing a job themselves; and that they have kinesthetic and visual learning styles
more.

Although these results are limited to 178 PSTs studying at the faculty of education of a state
university, it is thought that the results obtained are different from the literature and will
contribute to the related literature. In addition, this study will contribute to the PSTs to be aware
of their own learning styles and to provide education by considering the learning styles of
themselves and their students when they start to work.
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Extended Abstract

Giris

Ogrenme stilleri, bireyden bireye 6grenme farklihgi gosterebilmektedir. Kimi bireyler dokunarak
daha iyi 68renirken, kimi bireyler gozleyerek kimileri de isiterek daha iyi 6grenirler (Erden ve
Altun, 2006). Bu baglamda, 6grenme stili kavramina deginmek gerekmektedir. Kolb’a (1984)
gore, 0grenme stili bilgiyi algilama ve islemede bireyin tercih ettigi yontem olarak tanimlanirken,
Dunn ve Dunn (1993) ise 6grenme stilini ortam farkliliklarindan kaynaklanan bir siire¢ olarak
tanimlamaktadirlar. Ogrenme stillerine uygun bir égretim ortamn saglandifinda bireylerin
konular1 daha kolay 6grendikleri ve 6grenme siirecinin daha etkili oldugu ifade edilmektedir
(Felder, 1996). Bu baglamda, 6grenme stillerinin dikkate alinmasinin egitim-6gretim stirecini
iyilestirecegi sdylenebilir.

Ogrenme stilleri kavramu ile ilgili farkli goriisler olmakla birlikte, Coffield ve arkadaslar
70'den fazla 6grenme stili oldugunu ifade etmektedir. Bunlardan biri de yaklasim stilidir. Bu stile
gore bireylerin dogustan gelen ya da sabit 6zellikleri oldugu ve bireylerin tercih ettikleri
yaklasima uygun 6grenme stratejilerini kullanmalarinin daha etkili 6grenmeler saglayacag farz
edilmektedir. Yaklasim stiline gore gorsel (visual), isitsel (audiatory), okuma-yazma (read) ve
kinestetik (kinesthetic) olmak iizere dort tiirde 6grenme stili vardir (Rolfe ve Cheek, 2012).
Yaklasim stiline gore 6grenme sitillerini belirlemek icin gelistirilen en 6nemli 6l¢eklerden biri de
Fleming (1987) tarafindan gelistirilen ve 2012 yilinda giincellenen VARK odl¢egidir (Diizgiin,
2018). VARK’a gore bireylerin bilgi aligverislerinin yani sira bilgiyi zihinsel stirecte isleme
tercihleri de belirlenmeye calisilmaktadir (Diizgiin, 2018; Hawk ve Shah, 2007). VARK'da
bireylerin gorsel, isitsel, okuma-yazma ve kinestetik 6grenme tercihlerini 6lcmek miimkiindir.
VARK modelinde gorsel 6grenen bireyler bilgi gorsel ve yazili bir sekilde sunuldugunda en iyi
sekilde dgrenirler. Isitsel 6grenen bireyler bilgi sézel olarak sunuldugu zaman en iyi sekilde
ogrenirler. Okuma-yazma ile daha iyi Ogrenen bireyler bilgileri yazarak ve okuyarak
ogrendiklerinde daha etkili olur. Kinestetik 6grenen bireyler ise bir faaliyeti fiziksel olarak
yaptiklar1 zaman en iyi seklide ogrenirler (Yesilyurt, 2019). VARK ile 6grencilerin 6grenme
stillerinin belirlenmesi, onlara daha saghkli bir egitim-0gretim stlireci acisindan Kkatki
saglayacaktir. Ogretmenlerin ve ogretmen adaylarinin égrenme stillerinin 6lciilmesi ise
kendilerini tanimalar1 ve farkindaliklarinin artmasina yardimci olacak, derslerini yiiriitiirken
o6grenme stillerinin farkinda olarak bir egitim-6gretim siireci gegirmelerine katki saglayacaktir
(Diizgiin, 2018). Bu baglamda 6gretmenlerin ve 6gretmen adaylarinin VARK 6grenme stillerinin
tespiti onemlidir.

VARK 06grenme stillerinin tespiti ve uygulamasina doniik ¢calismalara bakildiginda, sinif
o0gretmenleri (Diizgiin ve Selcuk, 2018), okul 6ncesi 6grencileri (Giines ve Erkan, 2017), farkli
fakultelerdeki iiniversite 6grencileri (Baykan ve Nacar, 2007; Husmann ve O’Loughlin, 2019;
Karaborkli Argut, Mustafaoglu, Kus ve RazakC)zdingler, 2016; Katiral Kirmaci, vd., 2019; Kogak
Biiylikdere, 2018; Kurgun ve Isildar, 2016; Marcy, 2001; Thepsatitporn ve Pichitpornchai, 2016),
tezsiz yiiksek lisans égrencileri (Usta, 2019), Tiirkce dersinde ortaokul égrencileri (Omeroglu,
2021) ve bilgisayar 6gretmen adaylar1 (Ates ve Altun, 2008) ile yiirtitiildigi goriilmistiir. Fen
bilgisi 6gretmen adaylarinin 6grenme stillerinin VARK’a gore belirlendigi ve farkli degiskenlere
gore incelendigi bir ¢calismaya rastlanmamistir. Literatiirde genellikle fen 6gretmen adaylari ve
ortaokul oOgrencilerinin 0grenme stillerinin belirlenmesinde Kolb 6grenme stiline yonelik
calismalar oldugu goriilmektedir (Bicer, 2010; Bike, 2020; Coban, 2019; Denizoglu, 2008; Giicli,
2020; 1pek$en, 2019; Kose, 2010; Sokur, 2018). Bu bakimdan bu ¢alismanin ilgili literatiire katki
saglayacagi diistiniilmektedir. Bu ¢alismada fen bilgisi 6gretmenligi programinda 6grenim goren
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O0gretmen adaylarinin VARK 6grenme stillerinin ortaya ¢ikarilmasi, sinif seviyesi ile cinsiyet
degiskenine gore incelenmesi ve VARK’la ilgili goriislerinin alinmasi amac¢lanmistir.

Yontem

Bu calismada karma arastirma yaklasimlarindan cesitleme deseni kullanilmistir. Arastirmanin
orneklemini bir iiniversitenin fen bilgisi 68retmenligi programinda 6grenim goéren 178 (144
kadin, 34 erkek) dgretmen aday1 olusturmustur. Ayrica 8 fen bilgisi 6gretmen aday1 ile yari
yapilandirilmis gortiismeler gerceklestirilmistir. Verileri Fleming tarafindan 1987’de olusturulan
ve 2012’'de giincellenen VARK ol¢egi ve yar1 yapilandirilmis goriismeler ile toplanmistir. Veri
analizinde Kruskall Wallis ve Mann Whitney U testi ile igcerik analizi kullanilmistir.

Bulgular

VARK 6grenme stillerinde sinif seviyesi bakimindan 1. ve 2. siniflar arasinda 2. siniflar lehine, 1.
ve 3. siniflar arasinda 3. siniflar lehine ve 2. ve 4. siniflara arasinda 2. siniflar lehine anlaml
farklilik belirlenmistir(p<,05). VARK 0lgegi soru analizine gore; tiim sinif seviyelerinde en ¢ok
kinestetik 6grenme stilinin baskin oldugu gorilmiistiir. Bununla birlikte, cinsiyete gore bir
farklilasma belirlenmemistir (p>,05). Yar1 yapilandirilmis goériismelere gore; fen bilgisi 6gretmen
adaylarinin bir konuyu 6grenmede en ¢ok okuyup yazarak 6grenmeyi ve dersin 6grenciyi aktif
kilacak eylemlerle islenmesini tercih ettikleri ve bir sinava calisirken daha ¢ok okuma yazma
aktiviteleri sayesinde 6grendikleri; gorsel hafizalarinin genelde iyi oldugu, duyduklar seyleri,
okuduklar1 ve yazdiklar bilgileri unutma egilimlerinin yiiksek oldugu ve bir isi bizzat kendileri
yaptiklarinda daha iyi 6grendikleri; bir konuyu kaynaktan okuyarak daha kolay anladiklari,
fikirlerini ifade ederken yazmadan faydalandiklari ve bir isi bizzat yaparak daha iyi 6grendikleri;
kinestetik ve gorsel 6grenme stillerine daha ¢ok sahip olduklari ortaya konmustur.

Sonug ve Tartisma

Sonug olarak, sinif seviyesi bakimindan farkliliklar goriilmistiir. Fark goriilen siniflarda farkin
nedeni, 6gretmen adaylarinin sorularda birden ¢ok 6grenme stiline yonelik tercih yapmis olmalari
diistiniilmektedir. Ayrica bu calismaya gore fen bilgisi 6gretmen adaylar1 VARK 6grenme
tirlerinden kinestetik 6grenmeyi daha fazla tercih etmektedir. Bu sonuca gore 0gretmen
adaylarinin yaparak yasayarak 6grenmeye daha yatkin olduklari, kendi ders anlatimlarinda da bu
stili kullanabilecekleri ¢cikariminda bulunulabilir. Usta (2019) tarafindan yapilan c¢alismada
katilimcilarin tercihini en ¢ok kinestetik 6grenme stilinden yana kullandiklar1 gorilmustiir.
Cinsiyet degiskeni 6grenme stili tercihlerini etkilememistir. Her sinif seviyesinde hem kadin hem
de erkek 6gretmen adaylarinin konular1 daha iyi 6grenmek icin tercih ettikleri stillerin benzer
sekilde olmasi, cinsiyetlerinin konular1 anlamak ve ileride anlatmak icin gereken 6grenme
tercihlerini anlamli sekilde degistirmemistir. Cinsiyetleri geregi sahip olduklari duygusal,
hormonsal vb. 6zellikler VARK 6grenme stilleri lizerinde degismeye sebep olmamasindan
kaynakli olabilecegi diisiilmektedir. Stinbiil ve Yagisan (2009) da sinif seviyesinin 6gretmen
adaylarinin 6grenme stillerini etkiledigi, cinsiyetin ise bir etkisinin olmadig1 sonucuna
ulasmislardir. Goriisme sonuglarina gore, 6gretmen adaylar1 bir konuyu okuyarak ve yazarak
O0grenmeyi ve dersin 6grenciyi aktif kilacak eylemlerle islenmesini tercih etmekte ve sinava
calisirken okuma ve yazma etkinlikleriyle daha ¢ok 6grendiklerini belirtmektedirler; Gorsel
hafizalarinin genellikle iyi oldugunu, duyduklarini, okuduklarini ve yazdiklarini unutma
egilimlerinin yiiksek oldugunu ve bir isi kendileri yaptiklarinda daha iyi 6grendiklerini; bir
konuyu kaynaktan okuyarak daha kolay anladiklarini, fikirlerini ifade ederken yazmaktan
faydalandiklarini ve bir isi kendileri yaparak daha iyi 6grendiklerini; daha ¢ok kinestetik ve gorsel
6grenme stillerine sahip olduklarini belirtmislerdir.
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