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Abstract

In this study, it is aimed to investigate the problem solving skills of primary education mathematics teacher
candidates according to their learning styles. The students of Primary Education Mathematics Department
students of the universities in TRNC constitute the general universe of the research and the students who study in
Primary Education Mathematics Department of a private university in TRNC constitute the universe of the study.
Sampling of the research consists of a total 26 students studying in Primary Education Mathematics Department
in 2017-2018 academic year, determined by using the appropriate sampling method.

In order to determine the learning styles of primary education mathematics teacher candidates, 12-item Kolb
Learning Inventory, developed (1976) and rearranged (1985) by Kolb and the applicability of which was proven
by Askar and Akkoyunlu (1993) in Turkey was used in this research. Problem solving inventory used to
determine teacher candidates’ problem solving skills was developed in 1982 by Heppner and Petersen and
adapted to Turkish by Sahin, Sahin and Heppner.

As a result of the study, when students’ learning styles are examined it was observed that the students with
converging learning style are 42.3%, students with assimilating learning style are 38.5%, students with diverging
learning style are 11.5% and students with an accommodating learning style are 7.7%. It was observed that the
students who participated in the study showed a tendency towards problem solving confidence. It has been
suggested that taking learning styles and problem solving skills in organizing educational environments into
account can help in increasing success.

Keywords: individual differences, Kolb’s learning style inventory, problem, problem solving skills
1. Introduction

Great developments that has appeared in the field of technology during the last century has brought about some
developments in the economy and social fields. These developments naturally led to some changes in the daily life
of individuals. The change in the types of problems faced by individuals in daily life and the emergence of new
problems are the leading events among these developments. It is seen that a situation that is a problem for an
individual is no longer a problem. This has increased the importance of problem-solving skills that would improve
the quality of life and enable individuals to adapt to the rapidly changing world. The problem word is Latin and
comes from the root of “Problema”. It varies according to the time, the situation in which the person is and it varies
from person to person. When the literature about the problem concept is examined, it can be seen that there are
many different definitions of the problem. The problem according to these definitions: A simple and complex
process that consist of the factors that prevent the individual from reaching a goal that he wants to reach, or a
problem that is difficult or unclear (Altun, 2002). While Karasar (2005) describes the problem as “uncertainty that
discomforts the individual physically or intellectually and any situation with multiple solutions”, Heppner and
Krouskopf (1987, p. 391) expressed the problem as cognitive and effective behavioral processes of the individual
for internal and external adaptation. This situation, which gives discomfort to the individual, brings the need for
the individual to eliminate the problem, that is, the need to solve it. Fidan and Erden (1996) described problem
solving as a cognitive and behavioral process in which the steps with a certain logical sequence were consciously
followed. When the definition of problem solving examined, it can be summarized as a mental and physical
process that involves the elimination of distress and finding solutions against the situation that appears and annoys.
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The individual should develop problem solving skills to solve the problem he encounters. Bandura (1986) stated
that individuals whose problem-solving skills have improved reach their goals easier and carried out their jobs
better. According to Erden (1996), gaining the problem-solving skills to individuals should be the priority of all
educational institutions.

Individuals can learn in different ways due to their cognitive, linguistic motor and social skills (Schunk, 2009, p.
1). Many complex processes and experiences are effective in individual’s learning. In this process, individual
differences such as learning style, learning preference, learning strategy, cognitive style, thinking style are
directly effective. The importance of individual differences increases in planning and implementation of
teaching. Taking the individual differences into consideration by knowing beforehand will ease learning the
information given for students. In a study supported by UNESCO (2004), it is stated that although individual
differences affect educational environment, it is generally expected from students to learn in the same way in
schools. One of the first to come to mind is the individual’s learning style. The learning style is the method that
the individual prefers to receive and process the information (Kolb, 1984, pp. 24-29; McCarthy, 1990, p. 31).
Felder (1996) defines the concept of learning style as individual differences in the process of receiving and
processing information, and in another different definition, learning styles are defined as how students learn
more than what they learn (Hunt, 1979).

In the field of mathematics education, it is seen that many studies have been done to determine the learning
styles of students. A significant part of the studies about learning style is towards determining the learning styles.
In addition, it was seen that the relationship between the learning styles of the students and the variables such as
gender, class level, discipline, mathematics achievement, attitudes towards mathematics course, and mathematics
anxiety were examined. In his study, Celik (2010, p. 77) aimed at determining the effect of cognitive style and
learning styles of the primary education 7th grade students on the scores of different measurement formats
(multiple choice test, written test and short response test). As a result of the study, it was found that there was a
significant difference between the cognitive styles of students and their success scores from different
measurement formats. In the study of Zengin and Alsahan (2012, p. 138) it was aimed to investigate the effect of
teacher candidates’ gender, high school that they studied, pre-school education level and socio-economic level of
their family on their learning styles. Kolb’s Learning Styles Inventory (1999) was used in the study. As a result
of the study, it was found that demographic variables (high school, preschool education, mother education status,
father’s education status, mother profession and father’s profession), except gender and the monthly income of
the family, did not cause any differentiation to the learning styles of teacher candidates. Kolb’s Learning Styles
Inventory-III (1999) was used in the study of Kural (2009, p. 84) in which students’ learning styles in science
and technology course were examined according to academic success and socio-demographic characteristics. As
a result of the study, it was found that the learning styles of the students did not differ according to gender and
there was no significant difference between the students’ learning styles and the socio-economic status of the
school. In order to determine the learning styles of the students of Education Faculty, Mutlu (2005, p. 16) used
Kolb’s Learning Style Inventory (1985). As a result of the study, no significant difference was found between the
learning styles of male and female students.

In his study, Giirsoy (2008, p. 108) investigated the learning styles of teacher candidates in terms of various
variables. Kolb’s Learning Styles Inventory-III (1999) was used as a data collection tool. According to the results
of the research, it was found that the learning styles of the students did not differ significantly according to the
gender; on the other hand, there was a significant difference according to the departments they studied.

When the studies on problem solving skills revised, in their study, Heppner, Reeder and Larson (1983, p. 540)
examined the problem solving skills of university students in relation to various cognitive variables
(self-conception, irrational beliefs and disfunctional thoughts). As a result of the study, a statistically significant
relationship was found between all the dependent variables and their perception of problem solving skills. In the
study by Korkut (2002, p. 179) that examined the problem solving skills of high school students, Problem
Solving Inventory developed by Heppner and Petersen (1982) and the Personal Information Form prepared by
the researcher were used. The students’ problem solving skills were examined in terms of school type, age,
gender, mother’s education and work, father’s education, job, sources of social support, and variables who
understood their problems. As a result of the study, while it was seen that the variables gender, type of school,
age, father’s job, the individuals who speak and understand the problems of them affected their perception of
problem solving skills, the variables mother’s job and the parents’ education did not affect the problem solving
skills of the students. Diizakin (2004, p. 98) used Problem Solving Inventory developed by Heppner and
Petersen’s (1982) to investigate the problem solving skills of high school students in terms of parental attitude,
type of school, grade level, number of siblings, number of births and gender. As a result of the study, it was
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found that the problem solving skills did not differ according to the mother attitude, but they differed according
to the attitude of father. There was a significant difference in problem solving skills of the students in favor of
Anatolian high school students. Problem-solving skills of female students were found higher.

When various studies examining problem-solving skill and learning style brought together, some of the studies can
be summarised as follows. Louange (2007) determined the relationship between number sense, problem solving
skills and learning-teaching styles of primary education students. Significant relationships were found between
number sense and problem solving skills of students. It was seen that the teaching style was an important factor in
improving the number sense and problem solving performance of the students. The relationship between learning
styles and problem solving skills of physical therapy students was examined by Wessel et al. (1999: 23). As a result
of the research, it was determined that most of the students had assimilating and converging learning styles. The
problem solving skills and learning styles of students were found to be independent from the students’ educational
level in which they were studying. In the study conducted by Ozer (2010), it was determined that the learning
styles and problem solving skills of the 7th grade students did not differ according to the gender of the students. In
the study conducted by Acik (2013), it was aimed to determine the learning styles and problem solving skills of
high school students and to investigate the relationship between learning styles and problem solving skills of high
school students in terms of various variables. It was found that there was a very weak positive relationship between
the active experimentation learning style and the sub-dimension of problem-solving ability and the total score of
problem solving skills. In the study conducted by Ozgen and Alkan (2014), it was determined that learning
activities suitable for learning styles of high school students increased the students’ academic achievement and
improved their problem solving skills within the context of constructivist learning approach. However, it was
observed that the practice did not make a statistically significant difference in students’ attitudes towards
mathematics.

When the studies are examined, since the learning styles of the individuals are different, it is expected that their
attitudes and behaviors towards the problems they face, the solution steps they produce for the solution of the
problem and the ways they follow differ. Different strategies and models can be developed and used in the
problem solving process resulting from the differences in learning styles of students and the structure of the
problems; and different conclusions can be obtained from the results obtained. Because the student chooses
appropriate alternative to his learning style and develops a suitable problem solving process for this. This
situation can vary from individual to individual (Leng & Hoo, 1997, p. 125). Furthermore, Klavir and
Hershkovitz (2008) state that individual differences can be seen among students as a result of examining the
problem solving process and that the analysis of these differences gives teachers the opportunity to evaluate the
mathematical knowledge level of their students. Such evaluations can be made by examining and comparing
students in each dimension of problem solving. Such a comparison can be useful in encouraging lower level
students to develop their mathematical skills and maximizing their performance in a dimension in which they are
good or in another different dimension. Therefore, especially in mathematics education, the differences in the
problem solving skills of the individual in the problem solving process revealed the importance of determining
learning style of the individual and the relationship between them.

When the studies are reviewed there are many theories about problem solving and learning styles. From these
theories, Heppner problem solving process which is related to problem solving and David Kolb’s Learning Style
Model which is related to learning styles are described below.

1.1 Heppner's Problem Solving Process

Heppner (1988) explained the importance of problem solving methods of individuals in problem solving process
in three basic approaches.

Problem Solving Confidence: It expresses an individual’s belief and confidence that he/she will find effective
solutions when he/she faces with a problematic situation. In short, it is the belief and confidence of an individual
to his problem solving ability. In general, it can be said as self-efficacy of the individual about problem-solving
ability (Sahin, Sahin, & Heppner, 1993, p. 382).

Approach-Avoidance: 1t can be explained as the tendency to approach to or avoid form different problem solving
activities. The low score indicates the approach to the problem and the high score indicates to avoid the problem.
The tendency to approach to and avoid from the problem solving activity of the individual is very important.
This situation directly affects the subsequent processes of problem solving activity such as defining the problem
and finding solutions (Heppner & Baker, 1997, p. 234).

Personal Control: 1t is explained as the belief of the individual in controlling the emotions and behaviors in the
process of problem solving. This dimension includes two opposite dimensions, namely overreaction and control
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of behaviors (Heppner & Baker, 1997, p. 235).
1.2 David Kolb Learning Style Model

The learning style model of David Kolb is based on the experiential learning model, which is based on the learning
styles of people in the 1970s (Peker, 2003). In experiential learning model, thoughts can occur repeatedly through
experience, and is constantly changing. The process is more important than the production; and the aim of the
education is researching during the process of information acquisition and developing skills; it is not the
memorization of information (Kolb, 1984). According to this model, there are two dimensions as grasping and
transformation. The experiential learning model consists of two components related to the grasping of experience:
Concrete Experience (CE) and Abstract Conceptualization (AC). There are also two components related to the
transformation of experience: Reflective Observation (RO) and Active Experimentation (AE) (Star, 2011). In the
Kolb learning style model, concrete experience and abstract conceptualization explain how an individual perceives
information; reflective observation and active experience explain how the individual operates knowledge. That is,
individuals perceive information by feeling or thinking, and process the information by watching or doing things.
Kolb described the Experiential Learning Model as a four-stage cycle involving Concrete Experience-CE,
Reflective Observation-RO, Abstract Conceptualization-AC, Active Experimentation-AE styles (Peker, 2003,
cited in Yildiz, 2011). By combining these four learning styles, learning styles have been created (Kolb & Kolb,
2005; Yildiz, 2011, p. 245). Kolb stated that each learning style (LS) combining with the other created new
combinations; thus, more comprehensive learning styles were created. These learning styles are diverging LS,
formed by CE and RO; assimilating LS, formed by AC and RO; converging LS, formed by AE and AC; and
accommodating LS, formed by AE and CE (Yildiz, 2011).

1.3 David Kolb Learning Styles
1.3.1 Converging Learning Style

It is a combination of abstract conceptualization and active life learning skills. Problem solving, decision making,
logical analysis of ideas and systematic planning are the main features of those who has this learning style.
Individuals in this learning style are successful in problem solving. Individuals make systematic planning when
solving problems. Learning by doing is important. They are suited to professional models such as engineering,
computer science, medical technology, agriculture and forestry, economics, environmental sciences (Askar &
Akkoyunlu, 1993).

1.3.2 Diverging Learning Style

Concrete experience and reflective observation is a combination of learning and learning abilities. The most
important feature of people with this learning style is to be aware of their ability to think, values and meanings.
They are the people who revise concrete situations in many ways and organize the relationships in a meaningful
way. In the case of learning, they are patient, objective, careful judges, but not being in an action. While shaping
thoughts, they take their own thoughts and feelings into consideration. They are suited to professional models
such as various artistic fields, psychology, nursing, social studies, theater, literature, design, media and
journalism (Askar & Akkoyunlu, 1993).

1.3.3 Assimilating Learning Style

It is a combination of abstract conceptualization and reflective observation learning abilities. The most
prominent feature of the people with this learning style is creating conceptual models. When they learn
something, they focus on abstract concepts and ideas. They are committed to professional models such as
physics, biology, mathematics, educational sciences, sociology, law, and theology (Askar & Akkoyunlu, 1993).

1.3.4 Accommodating Learning Style

Concrete experience and active experimentation are a combination of their learning abilities. Planning, executing
decisions and participating in new experiences are key features of the people with this learning style. In the case
of learning, individuals are open-minded and they adapt to change easily. They are compatible with the areas
such as management, public finance, education management, marketing, public administration, human resources
etc (Askar & Akkoyunlu, 1993).

2. The Importance and Purpose of the Research

Teachers often prefer a proper teaching style to their own learning styles as they do not know their students
learning styles. Teaching environments organized according to students’ learning styles increases the quality of
education and increases the academic success of the students. Knowing the learning styles and problem solving
skill levels of the students will contribute to the educational environments. It is thought that problem solving
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skills of students can be improved better by revealing the relationship between learning styles and
problem-solving skills of the students and by implementing teaching methods suitable for their learning styles.

At the end of this research, findings obtained by determining and assessing the learning styles and problem
solving skills of primary education mathematics teacher candidates who formed the study group and the
suggestions to be developed in accordance with the findings will be able to contribute to the teachers in the way
in which teachers increase the effectiveness of teaching learning processes and in which they communicate more
easily with students. It is also thought that it can be useful for students in terms of learning how to learn and for
future researches in terms of the possibility to increase scientific knowledge accumulation in the field.

The main aim of this study is to investigate the problem solving skills of primary education mathematics teacher
candidates according to their learning styles. Through the purpose of the study, answers for the following
sub-objectives were sought.

2.1 Sub-Objectives

1)  What is the distribution of learning styles of primary education mathematics teacher candidates according
to gender, high school type and graduation scores?

2)  What is the level of problem solving skills of primary education mathematics teacher candidates?

3) Is there a statistically significant difference between the problem solving skills of the primary education
mathematics teacher candidates according to their gender?

4) Is there a statistically significant difference between the problem solving skills of the primary education
mathematics teacher candidates according to their learning styles?

5) Is there a statistically significant difference between the problem solving skills of the primary education
mathematics teacher candidates according to the high school that they graduated?

6) Is there a statistically significant relationship between the academic achievement of primary education
teacher candidates and their problem solving skills?

3. Method
3.1 Research Design

This study that aims to investigate problem solving skills of the primary education mathematics teacher
candidates according to their learning styles is a descriptive study within the relational survey model. Survey
models are research approaches that aim to describe a present or past situation as it exists. The event, individual
or thing that is the subject of the research is tried to be defined in its own conditions and as is (Karasar, 2007, p.
77).

3.2 Universe and Sampling

The students of Primary Education Mathematics Department students of the universities in TRNC constitute the
general universe of the research and the students who study in Primary Education Mathematics Department of a
private university in TRNC constitute the universe of the study. Sampling of the research consists of total 26
students studying in Primary Education Mathematics Department in 2017-2018 academic year, determined by
using appropriate sampling method. 73.1% (n=19) of these students are female and 26.9% (n=7) of them are
males. The distribution of the students constituting the sample according to gender is given in Table 1.

Table 1. The distribution of the students according to gender

N %
Male 7 26.9
Gender Female 19 73.1
Total 26 100.0

3.3 Data Collection Tool
3.3.1 Kolb’s Learning Styles Inventory

In this study, the third version of Kolb Learning Styles Inventory (KLSI-3) developed by David Kolb was used
to determine learning styles of students. In the first version of the inventory, four words in nine lists are arranged
to reveal the learning preferences of the individuals. The scores obtained from the scale are classified as diverger,
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assimilator, converger, and accommodator depending on learning preferences as concrete experience-CE,
reflective observation- RO, abstract conceptualization-AC, and active experimentation-AE according to Kolb’s
Experiential Learning Model (Kolb, 1984). The studies that have been done reveal that the reliability studies on
this first version of the inventory should be continued. Inventory was renewed in 1985 by creating a new format
and scoring system (Kolb and Kolb, 2005b). This second version of the inventory consists of 12 complementary
type items. In order to increase the comprehensibility of the items, sentences were used instead of the words in
the first version, and the statements were tried to be embodied. Surveys have shown that the reliability
coefficient and internal consistency of the inventory are significantly higher than the previous version, and that it
can be used to determine individuals’ learning styles. This second version of the inventory was translated into
Turkish by Askar and Akkoyunlu (1993), and validity and reliability studies were carried out. As a result of the
studies, the reliability coefficients (Cranbach) of the four dimensions of the learning style inventory were found
to vary between .73 and .83. Accordingly, the reliability coefficient has been at the satisfactory level and it is
concluded that KLSI can be applied in Turkey. In the research, the reliability of the inventory administered in
order to determine the learning styles of the students was found to be between .72 and .83.

3.3.2 Problem Solving Inventory

Problem solving inventory was developed in 1982 by Heppner and Petersen. The inventory was adapted to
Turkish by Sahin, Sahin and Paul Heppner in 1993 and the Cronbach-Alfa value for the reliability of the scale
was found as .88. The inventory is a self-evaluation scale and a tool for adolescent adults and evaluates what the
individual thinks about problem-solving behavior and approaches. Therefore, it measures self-perception about
problem solving skills. The inventory consisting of 35 items is a Likert type scale that is scored between 1 and 6.
The scale is easy to use and to score, there is no time limit for response, and the average response time is 15
minutes. When answering the questions, asking the question “How often do I do the behavior mentioned here?”
to himself makes the inventory easier for the person. The inventory includes scoring of “1” I always act like this,
“2” I mostly behave like this, “3” I often behave like this, “4” I behave like this occasionally, “5” I rarely behave
like this, and “6” I never behave like this (Olgun, Kan-Ontiirk, Karabacak, & Eti-Aslan, 2010). The items consist
of positive and negative judgments about problem solving and they are listed arbitrarily. Negative items (1, 2, 3,
4,11, 13, 14, 15, 17, 21, 25, 26, 30, 34) were reversed in the scoring. Some items (9, 22, 29) were excluded from
scoring. With 32 items taken into consideration, the lowest score that can be taken from the scale is 32 and the
highest score is 192. The high total scores obtained from the inventory indicate that the individual perceives
himself / herself as inadequate in problem solving skills, and low scores indicate that the individual perceives
himself / herself as sufficient in problem solving. The scale consists of three sub-dimensions. “Problem-solving
Confidence” (PSC), which expresses the belief in one’s ability to solve new problems, consists of these items: 5,
10, 11, 12, 19, 23, 24, 27, 33, 34, 35. Problem “Approach-Avoidance Style” (AAS), which refers to the revision
of initial problem-solving efforts for future implementations and active search for various alternative solutions,
consists of these items 1, 2, 4, 6, 7, 8, 13, 15, 16, 17, 18, 20, 21, 28, 30, 31. The “Personal Control” (PC)
dimension, which indicates the ability of individuals to maintain control over problematic situations, consists of
these items: 13, 14, 25, 26, 27, 32 (Taylan, 1990).

3.4 Analysis of Data

The data obtained via Kolb’s learning style inventory implemented to determine the students’ learning styles and
Problem Solving Inventory were analyzed by using the SPSS package program. Accordingly, from this
descriptive statistical data; mean, standard deviation, frequency and percentage, ANOVA and t-test were used.
The significance level in the study was accepted as 0.05.

4. Findings and Interpretations

The distribution of learning styles of primary education school mathematics teacher candidates according to
gender, high school and diploma grade are as follows.

The distribution of learning styles of primary education mathematics teacher candidates by gender is given in
Table 2.
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Table 2. Percentage distribution of students’ learning styles according to gender

Gender
Male Female n %
Converging 4 7 11 423
. Assimilating 3 7 10 38.5
Learning Style .
Accommodating 0 2 2 7.7
Diverging 0 3 3 11.5
Total 7 19 26 100.0

When Table 2 is examined, it is seen that the percentage of the students with converging learning style is 42.3%;
the percentage of the students with assimilating learning style is 38.5%; the percentage of the students with
diverging learning style is 11.5%; and the percentage of the students with accommodating learning style is 7,7%.
When similar studies are examined, Giiven (2003) studied the learning styles of teacher candidates in his thesis
study named “Investigation of Learning Styles of Teacher Candidates in Physics Teaching”. As a result of the
research, it was seen that the physics teacher candidates prefer the “Converging” learning style. Denizoglu (2008,
p- 103) found in her study, called “The Assessment of the Relation Between Self-Efficacy Belief Levels, Learning
Styles of Science Teacher Candidates towards Science Teaching and Their Attitudes towards Science Teaching”,
that science teacher candidates had mostly converging learning style. The concept of abstract conceptualization
and active experimental learning forms the converging learning style (Askar & Akkoyunlu, 1993). Therefore, it
can be said that the students with converging learning style (42.3%) preferred to learn by thinking and doing.

Baker, Simon and Bazeli (1987, p. 223) were the first researchers to use the Kolb Learning Styles Inventory-II
version to examine the learning styles of university students. As a result of the research, it was seen that a large
group of students (44%) preferred assimilating learning style. Jenkins and Holley (1991, p. 47) examined the
learning styles of accounting students. The study group consisted of total 98 students, 46 of whom were male
and 52 of whom were female students. Research findings showed that both male and female students preferred
the assimilating learning style.

It is seen that all of the students with diverging learning style are female students. The most obvious features of
this learning style are that they are aware of their ability to think, values, and meanings (Askar & Akkoyunlu,
1993). In this case, it can be said that female students’ thinking abilities are higher than male students.

It is seen that all of the students with the accommodating learning style are female students. Accommodating
learning style is the combination of concrete and active experimental learning styles, and it can be stated that
7.6% of the students with accommodating learning style prefer to learn by feeling and doing. The most
prominent features of this learning style are planning, making decisions and taking part in new experiences
(Askar & Akkoyunlu, 1993).

The distribution of primary education mathematics teacher candidates’ learning styles according to the high
schools they graduated from is given in Table 3.

Table 3. Distribution of students’ learning styles according to the high schools graduated

Schools Graduated
. . Anatolian . .
Anatolian High . L Vocational High School of
Teacher High Basic High School
School Health
School
Converging 8 0 3 0
. Assimilating 8 0 0 1
Learning Style )
Accommodating 1 0 1 0
Diverging 1 1 1 0
Total 18 1 5 1

When Table 3 is examined, it is thought that primary education mathematics teacher candidates mostly graduated
from Anatolian high schools and basic high schools.

The distribution of learning styles of primary education mathematics teacher candidates according to their grades
is given in Table 4.
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Table 4. Distribution of learning styles according to the graduation scores

Graduation Score Toplam
70-84 85-100
Converging 8 3 11
. Assimilating 8 2 10
Learning Style .
Accommodating 2 0 2
Diverging 1 2 3
Total 19 7 26

When Table 4 is examined, it is seen that the graduation scores of the primary education mathematics teacher
candidates, who have converging, assimilating and diverging learning styles are within the range of 85 to 100
points.

4.1 The First Sub-Objective of The Research Was Expressed as “What Is the Level of Problem Solving Skills of
Primary Education Mathematics Teacher Candidates?”

In order to determine the problem solving skill levels of primary education mathematics teacher candidates, the
score means of “Problem Solving Inventory” and the sub-dimensions were taken into consideration. The 6-point
Likert evaluation scale is divided into 6 equal parts as it is from 1 to 6, and the mean score corresponding to each
option is determined. In the interpretation of the range between 1.00-1.83 was evaluated as “I always behave like
this”; the range between 1.84-2.66 was evaluated as “I mostly behave like this”; the range between 2.67-3.49
was evaluated as “I often behave like this”; the range between 3.50-4.32 was evaluated as “I occasionally behave
like this”; the range between 4.33—5,15 was evaluated as “I rarely behave like this”; and the range between 5.16
and 6.00 was evaluated as “I never behave like this”.

Primary education mathematics teacher candidates’ mean and standard deviation values of problem solving skill
levels and sub-dimensions are given in Table 5.

Table 5. Mean and standard deviation scores of problem solving skills dimensions

Problem Solving Skills Dimensions n X ss Response Level
Problem Solving Confidence 26 4.430 .675 Rarely
Approach-Avoidance 26 4.134 .536 Occasionally
Personal Control 26 3.583 .629 Occasionally
Problem Solving Skill 26 3.827 356 Rarely

When Table 5 is examined, the problem solving confidence dimension of the students participating in the research
shows a tendency towards ‘“rarely”. The students have tendency towards “Occasionally” in terms of
approach-avoidance and personal control dimensions. As a result, it can be said that students’ problem-solving
skills have tendency towards “Occasionally”.

4.2 The Second Sub-Objective of The Study Was Expressed as “Is There a Statistically Significant Difference
Between the Problem Solving Skills of the Primary Education Mathematics Teacher Candidates According to
Their Gender?”

Mean, standard deviations, p and t values of problem solving skills and sub-dimensions of primary education
mathematics teacher candidates are given in Table 6.
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Table 6. Mean, standard deviations, p and values of problem solving skills and sub-dimensions of primary
education mathematics teacher candidates

L Std. Error
Gender n Mean Std. Deviation t p
Mean
. . Male 7 3.800 373 141
Problem Solving Skills -.149 .886
Female 19 3.824 360 .082
. Male 7 4.506 811 .306
Problem Solving Confidence 344 766
Female 19 4.401 .641 147
. Male 7 4.071 439 .166
Approach-Avoidance 316 .690
Female 19 4.157 577 132
Male 7 3.476 494 186
Personal Control 447 .556
Female 19 3.622 .680 156

When the Table 6 investigated, as a result of the one-way analysis of variance applied to the data, in order to
determine whether there is a statistically significant difference between the problem solving and sub-dimensions
according to the gender of primary education mathematics teacher candidates, the problem solving skills and
sub-dimensions of the students according to their gender did not show a statistically significant difference. The
studies in the literature that support and do not support the results obtained in this study are given below.

Taylan (1990, p. 45) conducted adaptation, reliability and validity studies of Heppner’s problem solving skills
inventory. As a result of the study, it was determined that the total score of the inventory of the problem solving
did not differ significantly according to the gender of the students. In the study of Korkut (2002, p. 179)
conducted a study with 394 high school students by investigating their problem solving skills. As a result of the
research, it was observed that gender variable affected the perception of problem solving skills. Diizakin (2004,
p- 98) found out that female students’ problem solving skills were higher in a study aiming at investigating the
problem solving skills of high school students in terms of some variables. In their study, Gen¢ and Kalafat (2007,
p. 18) aimed at evaluating the teacher candidates’ democratic attitudes and problem solving skills in terms of
various variables. As a result of the research, it was revealed that there was no significant difference between the
teacher candidates’ problem solving skills and gender. Finally, Demirtag and Donmez (2008, p. 195) aimed to
investigate the problem solving skills of teachers working in secondary education in terms of some variables.
There was no statistically significant difference between the perceptions of teachers about problem solving skills
according to gender variable.

4.3 The Third Sub-Objective of the Study Was Expressed as “Is There a Statistically Significant Difference
Between the Problem Solving Skills of the Primary Education Mathematics Teacher Candidates According to
Their Learning Styles?”

Table 7. “ANOVA? result of students’ learning styles and sub-dimensions of problem solving skills

Sum of Squares df Mean Square F Sig.
Between Groups 120 3 .040 287 .834
Problem Solving Skill Within Groups 3.064 22 139
Total 3.184 25
Between Groups .677 3 226 463 711
Problem Solving Confidence Within Groups 10.737 22 488
Total 11.414 25
Between Groups 724 3 241 821 496
Approach-Avoidance Within Groups 6.469 22 294
Total 7.193 25
Between Groups 297 3 .099 227 877
Personal Control Within Groups 9.606 22 437
Total 9.903 25

When Table 7 is examined; no statistically significant difference between Problem Solving Skills olarak scale
and sub-dimensions, and learning style independent variable was found. In short, it does not affect students’
learning styles and problem solving skills in a significant way. The studies that support and do not support the
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results obtained in the literature are given below. Wessel et al. (1999, p. 23) examined the relationship between
learning styles and problem solving skills of physical therapy students. As a result of the research, no
relationship was found between the students’ problem solving skills and learning styles. In his study, Uysal
(2010, p. 151) aimed to determine the effect of cooperative learning on students’ achievement, problem solving
skills and learning styles in primary education social studies teaching and to determine the views of students
about cooperative learning. At the end of the study, the scores of the experimental group and the control group
that they got from problem solving skills inventory before and after the experiment were compared, and it was
determined that there was a significant difference in favor of the experimental group. In addition, it was found
that cooperative learning did not lead to a differentiation in students’ learning styles. It was observed that
academic contradiction technique from cooperative learning methods had a positive effect on problem solving
skills of students with cooperative and competitive learning style. Udeani and Adeyoma (2011, p. 86) examined
the relationship between teachers’ problem-solving skills and their learning styles and academic achievement in
biology. As a result of the research, a positive relationship was found between the problem solving skills of the
teachers and the learning styles of the students. Mohamad, Heong, Rajuddin, and Keong (2011, p. 44) aimed to
determine the relationship between learning styles and problem solving skills of construction vocational school
students. According to the research results, a significant relationship was found between the learning styles and
problem solving skills of the students of construction vocational high schools.

4.4 The Fourth Sub-Objective of the Study Was Expressed As “Is There a Statistically Significant Difference
Between the Problem Solving Skills of the Primary Education Mathematics Teacher Candidates According to
The High School That They Graduated?”’

ANOVA results related to the sub-dimensions of the problem solving skills of the primary education
mathematics teacher candidates according to the school that they graduated are given in Table 8.

Table 8. ANOVA results related to the sub-dimensions of the problem solving skills of the students according to
the high school that they graduated

Sum of Squares df Mean Square F Sig.
Between Groups 543 4 136 1.079 392
Problem Solving Skill Within Groups 2.641 21 126
Total 3.184 25
Between Groups 3.160 4 .790 2.010 130
Problem Solving Confidence Within Groups 8.255 21 393
Total 11.414 25
Between Groups .845 4 211 .699 .601
Approach - Avoidance Within Groups 6.347 21 302
Total 7.193 25
Between Groups 2.090 4 523 1.405 267
Personal Control o
Within Groups 7.812 21 372
Total 9.903 25

As is seen in Table 8; when “the Problem Solving Skills” scale and its sub-dimensions were examined according
to the independent variable that is high school from which the students graduated, no statistically significant
difference was found. In short, graduated school type does not significantly affect the students’ problem solving
skills.

Korkut (2002, p. 179) investigated the problem solving skills of high school students. In the data collection, the
Problem Solving Inventory developed by Heppner and Petersen (1982) and the Personal Information Form
prepared by the researcher were used. As a result of the research, it was seen that school type variable affected
their perception of problem solving skills. Diizakin (2004, p. 98) examined the problem solving skills of high
school students in terms of some variables. Research data were gathered by using Problem Solving Inventory
developed by Heppner and Petersen (1982). As a result of the research, it was seen that the problem solving
skills differed significantly in favor of the students studying at Anatolian High School. As a result of the study
conducted by Demirtag and Dénmez (2008, p. 195) on problem solving skills of teachers working in secondary
education, it was determined that teachers’ perceptions about problem solving skills of themselves were
statistically significant according to the last school type of graduation.
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4.5 The Fifth Sub-Objective of the Study Was Expressed as “Is There a Statistically Significant Relationship

Between the Academic Achievement of Primary Education Teacher Candidates and Their Problem Solving
Skills?”

The result of Pearson product-moment correlation coefficient related to academic achievement and
problem-solving skills of primary education mathematics teacher candidates are given in Table 9.

Table 9. “Pearson Product-Moment Correlation Coefficient Analysis Results” in relation to students’ academic
achievements and problem solving skills

Problem Solving Approach-Avoidanc Problem Solving
Personal Control .
Confidence e Skills
r .097
Approach-Avoidance P .639
n 26
r .086 276
Personal Control P .675 172
n 26 26
r 637" 786" 458"
Problem Solving Skills P .000 .000 .019
n 26 26 26
r -.059 .072 -.083 -018
Graduation Score P 775 728 .688 929
n 26 26 26 26

Although there is not a common range for the correlation coefficients in terms of relationship level; the
correlation coefficient between 0.00-0.29 can be interpreted as low relationship; between 0.30-0.70 can be
interpreted as moderate relationship, and greater than 0.70 can be interpreted as high relationship (Biiylikoztiirk,
2016). No statistically significant relationship between the academic achievement of the students and the
sub-dimensions of problem solving skill scale (Problem Solving-Guidance, Approach-Avoidance, Personal
Control) or overall scale-general was found.

Yal¢in, Tetik, and Ag¢ikgéz (2010, p. 25) in their study in which they determined the perception of problem
solving ability and locus of control levels of high school students and they examined their relationship with some
variables, it was found that students’ perception of themselves as academically successful was an important
factor in problem solving skills and locus of control. Ozsoy (2005) examined the relationship between the
problem solving skills and mathematics achievement of 107 students studying at the 5th grade of two primary
schools in two branches. As a result of the research; it was found that there was a significant and positive
relationship between 5" grade mathematics achievement and problem solving skills.

5. Conclusion and Suggestions

As a result of this research; it was observed that the learning styles of primary education mathematics teacher
candidates differed. It was determined that the students mostly have diverging and assimilating learning style.
Problem solving confidence dimension of the students who participated in the study showed a tendency towards
“rarely”. Students tend to have “occasionally” trend with regard to approach-avoidance and personal control
dimensions. It was determined that, in general, students’ problem solving skills presented a tendency towards
“occasionally”. It was seen that problem solving skills and their sub-dimensions of primary education teacher
candidates posed no statistically significant difference according to their gender. When students were examined
according to “Problem Solving Skills Scale” and its sub-dimensions and the independent variable, learning style,
no statistically significant difference was observed. In short, students’ learning styles do not affect problem
solving skills significantly. When the Problem Solving Skills Scale and its sub-dimensions examined according
to the independent variable, graduated high school type, it was found that there was not any statistically
significant difference. Statistically significant difference was not determined between the academic achievement
and the sub-dimensions of problem solving skills scale (Problem Solving Confidence, Approach-Avoidance,
Personal Control) and general scale overall.

In the context of this study and in the light of the findings related to learning styles and problem solving skills;

* It can be said that taking individual differences into account will increase the efficiency of education and
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teaching of students.

*  Since learning style and problem-solving skills are unique to the individual, it is thought that having been
known by students, teachers and parents, these characteristics of the students will be beneficial.

* It is thought that choosing maths problems that are appropriate for students’ learning styles in the
mathematics course will contribute to the students’ problem solving skills.

* It may be useful to determine the learning environment in the students’ learning style change and problem
solving skills in certain periods of education.

This study examining learning styles and problem solving skills can be applied to larger groups of students. It is
recommended to do research at primary and high school level in which the effect of learning style and problem
solving skills on mathematics and geometry teaching, which is not covered in this study.
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