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ABSTRACT

This study aimed at determining the learning styles of pre-service mathematics teachers and investigating
whether such learning styles varied by some variables (grade, type of high school graduated, and sex). The
study, which was a descriptive one, was conducted on 126 pre-service mathematics teachers attending a state
university located in the north of Turkey in the 2013-2014 academic year. Kolb’s Learning Styles Inventory was
employed for determining the learning styles of the pre-service teachers. It was seen that the pre-service
mathematics teachers predominantly had the converging learning style. In addition, it was found out that the
learning styles of the pre-service mathematics teachers varied by grade.
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INTRODUCTION

People acquire different knowledge, skills, abilities, and attitudes in their lives due to various factors including
heredity, environment, and time. They use different ways in acquiring the above-mentioned. Every individual
has a unique manner of learning. Both our knowledge of learning and the research on human brain support
the idea that learning is unique to person (Ozden, 1999). These differences in the learning process have led to
the concept of learning style (Aydogdu & Kesercioglu, 2005). Learning style can be defined as using ways
different from those of others in the stages of being prepared for learning, learning, and recalling.
Temperament, style, field of interest, skills, environment and time are all influential on learning styles. The
determination of the learning styles of individuals may facilitate the learning process and give meaning to
many behaviors (Vural, 2004). Studying on learning styles, Keefe (1982) defined the concept as “cognitive,
affective, and physiological traits that serve as relatively stable indicators of how learners perceive, interact
with, and respond to learning environments”. Gregorc (1985) defined it as “an external behavior, an
attribution, and a state which is an indicator of the spirit and some mental qualifications” (Keefe, 1982,
Gregorc, 1985; Cited by Acikgoz, 2003).

Many learning style models have been developed up to now. Since the concept of learning style is a complex
structure covering many concepts including but not limited to perception, putting the information in mind,
meta-cognition, inherited attributes, and past experiences, it is inevitable that there are a wide variety of
models on learning styles. Various learning style models have been developed by Jung, Simon and Byram, Kolb,
McCarthy, Gregorc, Dunn&Dunn, etc. (Aydogdu & Kesercioglu, 2005). The present study focused on the Kolb’
learning style model.

According to Kolb’s experiential learning model, learning process has two basic dimensions. While the first
dimension extends from abstract conceptualization to concrete experience, the second dimension is from
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active experimentation to reflective observation. While how an individual perceives a piece of information is
explained by concrete experience and abstract conceptualization, how s/he processes such information is
about reflective observation and active experimentation. According to Kolb‘s learning style model, individuals
perceive information by feeling or thinking, and process it by watching or doing (Aydogdu & Kesercioglu,
2005).

Concrete experience

activ e experimentation reflective ohservation

abstract conceptualization
Figure 1: Kolb’s Learning Style Model (McCarthy, 1987)

In 1976, Kolb developed a learning inventory measuring learning preferences on a bipolar basis. He made
some arrangements in the said model in 1985 (Ozden, 1997; Kéksalan, 2007). The points in the inventory
reveal different preferences of individuals from abstract to concrete experience and active experimentation.
The total points of individuals indicate their learning styles. Based on the dimensions of perceiving and
processing information, Kolb mentioned four learning styles: diverging, assimilating, converging, and
accommodating (Kolb, 1985; Cited by Askar and Akkoyunlu, 1993).

Concrete experience

accommodating] Converging

reflective obsery ation

active experimentation

assimilating

abstract conceptualization

Figure 2: Kolb’s Learning Style Model (McCarthy, 1987)
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Diverging: Individuals having this learning style predominantly employ concrete experience and reflective
observation. They gather information through concrete experience, and transform it into experiences. They
comprehend and process information via reflective observation. They adapt through observation rather than
doing actively. They shape their thoughts based on their own feelings and opinions. They perform better when
they are requested to generate different ideas through brainstorming, etc. Social scientists and individuals
preferring organizational development are in this group.

Assimilating: Individuals with this learning style predominantly employ reflective observation and abstract
conceptualization. They gather information through abstract conceptualization, and comprehend and process
it via reflective observation. They learn better by thinking and watching. They are skillful in creating conceptual
models. They are more interested in abstract concepts and ideas. They are good at understanding information
and organizing it in a systematic and logical format. Researchers and designers are in this group.

Converging: Individuals having this learning style predominantly use abstract conceptualization and active
experimentation. They gather information through abstract conceptualization and process it through active
experimentation. Among the typical characteristics of these individuals are decision-making, problem-solving,
putting ideas into practice, systematic planning, and making a logical analysis of ideas. They learn by doing and
experiencing. They are successful in traditional intelligence tests. They are better in problem-solving and
technical tasks rather than social and interpersonal issues. Engineers are in this group.

Accommodating: Individuals with this learning style predominantly employ concrete experience and active
experimentation. They gather information through concrete experience and process it through active
experimentation. They learn by doing and feeling. They prefer to plan, get involved in new experiences, take
risks, and take actions. They fit the situations where one has to adapt to changes automatically. They can
communicate with people easily, and are open-minded. Marketers and salespersons are in this group.

Arguing that every individual has a unique learning style, Kolb’s learning approach may vyield efficient results if
it is implemented in a learning environment. It goes without saying that one of the fields where the
importance of individualized learning is emphasized is mathematics education. Thus, the investigation of the
learning styles of pre-service mathematics teachers is considered significant.

Research Problem

The main problem of the present study was as follows: “What are the predominant learning styles of the pre-
service mathematics teachers attending the faculty of education of a state university located in the north of
Turkey?” In consideration of this main problem, the study made an attempt to answer the following questions:
1. What is the distribution of the learning styles of pre-service mathematics teachers?

2. Do the learning styles of pre-service mathematics teachers vary by grade?

3. Do the learning styles of pre-service mathematics teachers vary by the type of high school graduated?

4. Do the learning styles of pre-service mathematics teachers vary by sex?

METHOD

Research Model

The present study, which aimed at revealing the pre-dominant learning styles of pre-service mathematics
teachers, employed a descriptive survey model. A survey model describes an existing situation as it is (Karasar,
2007).

Study Group

The study group consisted of 126 pre-service mathematics teachers attending the department of mathematics
education of the faculty of education of a state university located in the north of Turkey in the 2013-2014
academic year. Demographic characteristics related to the above-mentioned participants are presented in
table 1.
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Table 1: Demographic characteristics related to the pre-service mathematics teachers participating in the
study

Variables f %
1 32 25.4
Grade 2 25 19.8
3 37 29.4
4 32 25.4
Anatolian high school 65 51.6
Type of High School Graduated  Anatolian teacher high school 27 21.4
Regular high school 33 26.2
Vocational high school 1 0.8
Sex Female 83 65.9
Male 43 34.1
Total 126 100

As is seen in table 1, of the pre-service mathematics teachers participating in the study, 65.9% were female,
34.1% were male, 25.4% were first grade students, 19.8% were second grade students, 29.4% were third grade
students, 25.4% were fourth grade students, 51.6% were graduated from an Anatolian high school, 21.4%
were graduated from an Anatolian teacher training high school, and 26.2% were graduated from a regular high
school.

Data Collection Tool

“Kolb’s Learning Style Inventory (LSI)”, developed by Kolb (1985) and adapted to Turkish by Askar and
Akkoyunlu, and the information form containing the demographic characteristics of the pre-service teachers,
prepared by the researcher, were used for data collection. After detailed information was given in regard to
the inventory, voluntary pre-service mathematics teachers were included in the study. The inventory consisted
of 12 items, each one of which contained four statements. Each one of these four statements represented the
sub-dimensions of learning styles. The first statements were about Concrete Experience (CE), the second
statements were about Reflective Observation (RO), the third statements were about Abstract
Conceptualization (AC), and the fourth statements were about Active Experimentation (AE). The pre-dominant
learning styles of the pre-service mathematics teachers were determined based on their total points in the
inventory. Reliability coefficients concerning 4 dimensions of the Learning Style Inventory (Cronbach’s Alpha)
varied between 0.73 and 0.83.

Data Analysis

Each item in the Learning Style Inventory (LSI) contained four statements. Each one of these statements
represented a different learning style. Based on the points given by the pre-service mathematics teachers to
each statement in the LSI, total points in the range of 12 to 48 were obtained for each statement. After total
CE, RO, AC, and AE points of 12 items were determined, combined points were obtained. In this way, the
learning style of each pre-service mathematics teacher was detected. The research data were analyzed via
frequency analysis, percentage analysis, arithmetic mean analysis, standard deviation analysis, Pearson chi-
square test of independence, and one-way variance analysis. The related findings are tabulated below.

FINDINGS

This section presents the findings obtained in the study along with interpretations of such findings. The
findings are interpreted in the order of sub-problems.

Findings Concerning the First Sub-Problem
Table 2 presents the findings concerning the sub-problem, “What is the distribution of the learning styles of
pre-service mathematics teachers?” After that, these findings are interpreted.
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Table 2: Findings Concerning the Learning Styles of Pre-Service Mathematics Teachers

Learning Style Frequency (f) Percentage (%)
Accommodating 6 4.8
Converging 66 52.4
Assimilating 37 29.4
Diverging 17 13.5
Total 126 100

As is seen in the table 2, of the pre-service mathematics teachers, 4.8% had “accommodating” learning style,
52.4% had “converging” learning style, 29.4% had “assimilating” learning style, and 13.5% had “diverging”
learning style. Most of the pre-service mathematics teachers (52.4%) had converging learning style. Individuals
having this learning style predominantly use abstract conceptualization and active experimentation. They
gather information through abstract conceptualization and process it through active experimentation. Among
the typical characteristics of these individuals are decision-making, problem-solving, putting ideas into
practice, systematic planning, and making a logical analysis of ideas. They learn by doing and experiencing.
Only 4.8% of the pre-service teachers had “accommodating” learning style. Individuals with this learning style
prefer to get involved in new experiences, and take risky actions. They fit the situations where one has to
adapt to changes automatically. They can communicate with people easily, and are open-minded. The findings
concerning the learning styles of the pre-service mathematics teachers are presented in the chart 1.

Findings Concerning the Second Sub-Problem
Table 3 presents the findings concerning the sub-problem, “Do the learning styles of pre-service mathematics

teachers vary by grade?”

Table 3: The Analysis of the Learning Styles of the Pre-Service Mathematics Teachers by Grade

Grade
Learning Styles
1" Grade 2" Grade 3" Grade 4" Grade
f % f % f % f %
Accommodating 2 6.3 1 4.0 2 5.4 1 3.1
Converging 10 31.3 11 44.0 22 59.5 23 71.9
Assimilating 15 46.9 9 36.0 8 21.6 5 15.6
Diverging 5 15.6 4 16.0 5 13.5 3 9.4
Total 32 100 25 100 37 100 32 100

As is seen in the table 3, the most common (46.9%) learning style among the 1° grade pre-service mathematics
teachers was assimilating, while the least common (6.3%) was accommodating; the most common (44%)
learning style among the 2" grade pre-service mathematics teachers was converging, while the least common
(4%) was accommodating; the most common (59.5%) learning style among the 3™ grade pre-service
mathematics teachers was converging, while the least common (5.4%) was accommodating; and the most
common (71.9%) learning style among the 4" grade pre-service mathematics teachers was converging, while
the least common was accommodating. It was seen that as the grades of the pre-service mathematics teachers
increased, they had converging learning style more.
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Findings Concerning the Third Sub-Problem
Table 4 presents the findings concerning the sub-problem, “Do the learning styles of pre-service mathematics
teachers vary by the type of high school graduated?”

Table 4: The Analysis of the Learning Styles of the Pre-Service Mathematics Teachers by the Type of High
School Graduated

The type of high school graduated
Learning Styles

Anatolian High School Anatolian Teacher Training Regular High
High School School

f % f % f %

Accommodating 5 7.7 1 3.7 0 0
Converging 32 49.2 18 66.7 16 48.5
Assimilating 19 29.2 6 22.2 11 33.3
Diverging 9 13.8 2 7.4 6 18.2
Total 65 100 27 100 33 100

As is seen in the table 4, the learning styles of the pre-service mathematics teachers did not vary by the type of
high school graduated. While the most common learning style among the pre-service mathematics teachers
graduated from all three types of high school was converging, the least common learning style among the said
pre-service teachers was accommodating.

Findings Concerning the Fourth Sub-Problem
Table 5 presents the findings concerning the sub-problem, “Do the learning styles of pre-service mathematics

teachers vary by sex?”

Table 5: The Analysis of the Learning Styles of the Pre-Service Mathematics Teachers by Sex

Sex
Learning Styles
Male Female

f % f %
Accommodating 1 2.3 5 6.0
Converging 26 60.5 40 48.2
Assimilating 10 23.3 27 32.5
Diverging 6 14.0 11 133
Total 43 100.0 83 100.0

As is seen in the table 5, while 60% of the male pre-service mathematics teachers had converging learning
style, 48% of the female pre-service mathematics teachers had converging learning style. In addition, while
23.3% of the male pre-service mathematics teachers had assimilating learning style, 32.5% of the female pre-
service mathematics teachers had assimilating learning style. That shows that converging is a more common
learning style among men while assimilating is more common among women.
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CONCLUSION AND DISCUSSION

The results of the present study, which aimed at determining the learning styles of pre-service mathematics
teachers, are explained below.

It was seen that while 52% of the pre-service mathematics teachers had converging learning style, 29% had
assimilating learning style. That demonstrates that the pre-service mathematics teachers had such
characteristics as problem-solving, decision-making, presenting one’s ideas in a logical and systematic format,
and focusing on abstract concepts. The findings of the present study are in parallel with those of some studies
in the literature (Kaf- Hasirci, 2006; Cayci-Unal, 2007; Can, 2011, Geng-Kocaarslan, 2013). The information
presented to the individuals having this learning style needs to be ordered, logical, and detailed. They like
auditory and visual presentations in particular (Kolb, 1984; Felder, 1996; Geiger, 1992; McCarty, 2010).

It was found out that the learning styles of the pre-service mathematics teachers varied by grade. While 30%
of the 1% grade pre-service mathematics teachers had converging learning style, 72% of the 4" grade pre-
service mathematics teachers had converging learning style. The courses taken by the pre-service mathematics
teachers in their undergraduate education may have been influential on this situation. In other words, it can
be said that the courses included in the mathematics education curriculum are congruent for converging
learning style. This result is consistent with the research results provided by Matthews (1996), Karademir and
Tezel (2010), and Can (2011).

It was determined that the learning styles of the pre-service mathematics teachers did not vary by the type of
high school graduated. 49% and 29% of the Anatolian high school graduates had converging and assimilating
learning styles respectively, 66% and 22% of the Anatolian teacher training high school graduates had
converging and assimilating learning styles respectively, and 48% and 33% of the regular high school graduates
had assimilating learning styles respectively. It was seen that converging was the most common learning style
among the graduates of the above-mentioned three types of high school.

It was detected that the learning styles of the pre-service mathematics teachers did not vary by sex. While 60%
of the male pre-service mathematics teachers had converging learning style, 48% of the female pre-service
mathematics teachers had converging learning style. In addition, while 23% of the male pre-service
mathematics teachers had assimilating learning style, 32% of the female pre-service mathematics teachers had
assimilating learning style. In other words, while men adopted converging learning style more than women
did, women adopted assimilating learning style more than men did.

In consideration of the above-mentioned research results, the following recommendations are put forward.
Since most pre-service mathematics teachers are seen to have converging learning style, course plans should
be made in accordance with this learning style. In addition, pre-service teachers should be encouraged by
their lecturers to employ appropriate teaching methods in their courses by determining the learning styles of
their students in their professional teaching lives. The awareness of pre-service teachers should be raised
concerning the fact that the individual differences and learning styles of students should be taken into
consideration when deciding the teaching method to be employed.
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