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Abstract: This study reveals the relationship between the Van Hiele geometric thinking skills and the learning styles of
undergraduate students. This study, designed following the comparative relational survey model, used the Kolb learning style
inventory and the Van Hiele geometric thinking test as two different data collection tools to determine the participants’ Van
Hiele geometric thinking skills and learning style preferences. 444 university students participated in this research; 229 were
females, and 225 were males. The students’ age varies between 17 and 36, and the average age is 20.83. According to Kolb’s
classification, the university students’ learning style preferences were divided into four groups: divergent, assimilator,
accommodator, and converger. As a result of the study, university students’ preferred learning styles were converger,
assimilator, divergent, and accommodator. Additionally, this study revealed that the number of university students at levels 1
(analysis) and 2 (informal deduction) constituted the vast majority of participants in terms of Van Hiele’s geometric thinking
levels. This research showed that convergent learners had the highest mean score on the Van Hiele geometric thinking test,
while divergent learners had the lowest mean score on the Van Hiele geometric thinking test (VHGTT). Furthermore, the
one-way analysis of variance revealed a statistically significant difference in students’” VHGTT scores according to their
learning style preferences. The Least Significant Difference (LSD) test showed that converger and assimilator learners had
significantly higher mean scores on the VHGTT than divergent learners. Based on these significant results, the theoretical
and practical implications are discussed, providing directions for future research.
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Oz: Bu arastirmanin amaci, iiniversite 6grencilerinin 6grenme stilleri ile Van Hiele geometrik diisiinme becerileri arasindaki
iligkiyi ortaya koymaktir. Karsilagtirmali iligskisel tarama modeli baglaminda desenlenen bu aragtirmada katilimeilarin Van
Hiele geometrik diisiinme becerilerini ve 6grenme stili tercihlerini belirlemek igin Kolb 6grenme stili envanteri ve Van Hiele
geometrik diistinme testi iki farkli veri toplama araci olarak kullanilmistir. Bu aragtirmaya toplam 444 iiniversite 0grencisi
katilmistir. Katilimeilari 229'u kiz ve 225'i erkektir. Ogrencilerin yas1 17 ile 36 arasinda degisim gostermekte olup yas
ortalamast 20.83’tiir. Universite grencilerinin 6grenme stili tercihleri, Kolb'un smiflandirmasia gore degistiren, dziimseyen,
yerlestiren ve ayrigtiran olmak iizere dort gruba ayrilmigtir. Calismanin sonucunda iiniversite 6grencilerinin en ¢ok tercih
ettikleri 6grenme stilleri sirasiyla ayristiran, 6zlimseyen, degistiren ve yerlestiren oldugu goriilmiistiir. Buna ek olarak, Van
Hiele geometrik diisiinme diizeyleri agisindan seviye 1 (analiz) ve seviye 2’deki (formal olmayan ¢ikarim) iniversite
ogrencilerinin sayis1 katilimcilarin  biiylik ¢ogunlugunu olusturdugunu ortaya ¢ikarmigtir. Bu arastirma, ayristiran
ogrenenlerin Van Hiele geometrik diisiinme testinde en yiiksek ortalama puanina sahip oldugunu, degistiren 6grenenlerin ise
Van Hiele geometrik diisiinme testinin (VHGDT) en diisiik ortalama puanina sahip oldugunu gostermistir. Ayrica, tek yonlii
varyans analizi sonuglari, iniversite 6grencilerinin VHGDT puanlarinda dgrenme stili tercihlerine gore istatistiksel olarak
anlaml bir fark oldugunu ortaya koymustur. Asgari Onemli Fark (Least Significant Difference, LSD) testi bulgulari
ayristiran ve Oziimseyen Ogrenenlerin VHGDT deki puan ortalamalarinin degistiren 6grenenlerden anlamli olarak daha
yiikksek oldugunu gostermistir. Bu Onemli sonuglara dayanarak, teorik ve pratik sonuglar gelecekteki arastirmalar igin
talimatlar sunarak tartisilmaktadir.

Anahtar Kelimeler: Geometrik diisiinme, Ogrenme stilleri, Kolb Deneyimsel 6grenme, Universite dgrencileri

Tiirkge sitirlim i¢in tiklayiniz

1. Introduction

Learning styles have a vital role in students’ mathematics learning process and achievement. Learning styles
highlight that each individual’s learning process may differ, and learning can vary according to the individual
based on their cognitive process. It has become essential to plan teaching activities by considering students’
different learning styles following individual differences in recent years. Teaching activities that integrate
students’ learning styles and the Van Hiele geometric thinking model will be beneficial, especially within the
scope of geometry teaching (Ozsoy, Yagdiran, & Oztiirk, 2004).

Van Hiele’s geometric thinking consists of students’ geometrical understanding and their development in
geometry. Van Hiele (1959) gathered the mental development stages in geometry at five different levels, and
each Van Hiele level provides information about what students think about the geometric concepts. The Van
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Hiele levels are described in detail, and the first of Van Hiele’s geometric understanding levels is level 0, known
as the visualization period (Terzi, 2010). Students at this level name geometric shapes only according to their
appearance; they do not know the properties of shapes. They are not aware that any shape and its different stance
are the same. They can choose the shape among other shapes (van De Walle, 2004). At the 1st level, also known
as the analysis level, students know shapes properties and explain them following these properties. They know
each feature independently and cannot associate features with each other. They can draw the shape according to
the features they know. They can explore shape properties experimentally through paper folding and cutting (van
De Walle, 2004). The 2nd level, known as an informal deduction, points to a pre-logical inference. Students who
have passed this level can now establish a relationship between the properties of shapes. They will know that a
rectangle is also a parallelogram. Definitions, axioms, and rules are now understandable to students. Students can
monitor any argument/proof made; however, they cannot provide proof themselves (van De Walle, 2004).
Within the Van Hiele levels, the 3rd level is called formal deduction. Students at this level can establish
relationships in geometry and rank them. They can handle axioms, definitions, rules, and theorems in
geometrical proofs and can use them regularly and relevantly by justifying them while making proof. The last of
these levels is the 4th level, called the finality or the most advanced period (rigor). At this level, relationships
and differences are considered in different axiomatic structures (van De Walle, 2004). Individuals at this level
can prove the correctness of geometric propositions and apply definitions, axioms, propositions, and proof in
Euclidean and non-Euclidean geometry like a mathematician. This level usually includes mathematicians and
scientists interested in mathematics.

Kolb’s experiential learning theory is one of the most used models in research that has a profound impact on
learning styles (Ekici, 2013; Evin- Gencel, 2008; Giiven, 2004; Narl1, Ozgen, & Alkan, 2011; Ozgen, 2013;
Peker & Mirasyedioglu, 2008; Yilmaz & Altun, 2015). The experiential learning theory explained learning by
developing a learning circle model. Kolb (1984) suggested that individuals use four learning stages in learning
and pass through these stages. These four stages are concrete experience, reflective observation, abstract
conceptualization, and active experimentation. Learning is essential by “feeling” in concrete experience,
“watching” in reflective observation, “thinking” in abstract conceptualization, and “doing” in active
experimentation (Ekici, 2013). In Kolb’s experiential learning theory, four learning styles consist of four
learning path components. Kolb’s learning styles are divergent, assimilator, accommodator, and converger.

Concrete experience and reflective observation are at the forefront of the divergent learning style. Individuals
who focus on this learning style are patient, careful, and objective in the learning environment and do not want to
take action. However, they can meaningfully analyze the relationships between events (EKkici, 2013). Reflective
observation and abstract conceptualization are at the forefront of the assimilator learning style. Students who
focus on this learning can think and be aware of values and meanings. These are the most important
characteristics that reveal differences between individuals with other learning styles. These individuals focus on
abstract concepts and thoughts in the learning process. Abstract conceptualization and active experimentation are
at the forefront for converger learners. These learners prefer to deal with technical issues rather than learning the
subject through social and interpersonal activities. During learning, converger learners use advanced deductive
reasoning, logical analysis, problem-solving, and decision-making (Guven, 2004). Finally, concrete experience
and active experimentation are at the forefront of accommodator learners. They enjoy learning by doing, feeling,
researching, and discovering things. In other words, these individuals give importance to practice and discovery
in the learning environment and prefer to learn by doing and living.

Learning styles are popular subjects in mathematics education as in other fields (Altun & Yilmaz, 2016;
Altun & Yilmaz, 2019; Celik & Giindiiz, 2016; Ertekin, Dilmag, & Yazici, 2009; Narli, Ozgen, & Alkan, 2011;
Ozdemir & Kaplan, 2014; Ozgen, 2013; Ozsoy, Yagdiran, & Oztiirk, 2004; Peker & Mirasyedioglu, 2008;
Yenilmez & Cakir, 2005; Yilmaz & Altun, 2015). Mathematics education studies in the literature examined the
effects of learning styles on variables such as mathematics achievement, mathematics attitude, and mathematics
anxiety based on learning styles. For example, in Peker’s (2005) study, participants’ mathematics achievements
vary significantly according to their learning styles, and this change favors converger learners. Some research
results showed that prospective teachers’ and students’ mathematical attitudes differ significantly according to
their learning styles (Bowers, 1987; Peker & Mirasyedioglu, 2008). Similarly, Ertekin et al. (2009) found a
significant relationship between mathematics anxiety and learning styles.

Studies in the literature have generally focused on participants learning styles. There are hardly any studies
focusing on the relationship between the Van Hiele geometric thinking levels and performances and learning
styles (Ozsoy, Yagdiran, & Oztiirk, 2004). Since most of the studies in the literature focus on the learning styles
of prospective teachers or students at the middle/secondary education level, they are limited in providing
enlightening information about learning styles, mathematical performance, or mathematical attitudes of students
studying in different departments at the undergraduate level (Altun & Yilmaz, 2016; Altun & Yilmaz, 2019;
Celik & Giindiiz, 2016; Ertekin, Dilmag, & Yazici, 2009; Narli, Ozgen, & Alkan, 2011; Ozdemir & Kaplan,
2014; Ozgen, 2013; Ozsoy, Yagdiran, & Oztiirk, 2004; Peker & Mirasyedioglu, 2008; Yenilmez & Cakir, 2005;
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Yilmaz & Altun, 2015). However, comprehensive and detailed findings on this subject could not be obtained,
especially in geometry learning, since previous studies did not focus on undergraduate students’ Van Hiele
geometric thinking levels and performances and their learning styles. For this reason, studies that deal with
learning styles and Van Hiele geometric thinking levels together may be beneficial. Such studies will be valuable
in revealing undergraduate students preferred learning styles and causally describing them in terms of Van
Hiele’s geometric thinking levels and performances and filling the gap in the literature. The causal analysis of
undergraduate students’ learning styles and Van Hiele geometric thinking levels and performances can enlighten
researchers about which learning styles are more suitable for teaching approaches in mathematics teaching
programs from primary school to undergraduate in our country. Focusing on the relationship between
undergraduate students’ learning styles and Van Hiele’s geometric thinking levels and performances can guide
researchers in planning and designing geometry learning processes following individual differences and needs.
Therefore, this study examines the relationship between undergraduate students’ Van Hiele geometric thinking
test performances and Van Hiele geometric thinking levels according to their learning styles.

2. Method

Since this study aims to examine the relationship between undergraduate students” Van Hiele geometric
thinking test performances and their learning styles, it is within the scope of the descriptive survey model
(McMillan & Schumacher, 2001). In the context of the descriptive survey model, the comparative relational
survey model was considered as a sub-model in this study. The comparative relational screening model was
chosen in this study because it aimed to reveal whether there is a difference between undergraduate students
learning styles as a categorical variable and the Van Hiele geometric thinking test performance as a continuous
variable (Gengtiirk & Memis, 2010; Karasar, 1995).

2.1. Participants

The research sample consists of 444 undergraduate students studying at a state university. 89 of the
participants study in the elementary mathematics teaching department, 113 in classroom teaching, 80 in nutrition
and dietetics, 76 in genetics and bioengineering, 52 in electrical and electronic engineering, and 34 in the forest
engineering department. The common points of these undergraduate students are that they have taken
mathematics-based courses within the scope of secondary education and that compulsory courses such as general
mathematics or basic mathematics are within the departments, they study at the undergraduate level. Of these
students, 229 are females, and 215 are males. The students’ ages vary between 17 and 36, and the average age is
20.83.

2.2. Data Collection Tools

The Van Hiele Geometric Thinking Levels Test, developed by Usiskin (1982) and translated into Turkish by
Duatepe (2000), was used to measure the Van Hiele thinking levels of the study participants. While this test
includes 25 multiple-choice items, the first five items measure level 0, the next five items level 1, the next five
items level 2, the next five items level 3, and the final five items measure level 4 (Duatepe, 2000). If the
individual correctly answers at least three of the five questions of a level, the individual is considered to be at
that level. Since the KR-20 reliability coefficient of this test conducted in different samples was greater than .77,
it is a reliable measurement tool (Senk, 1989; Duatepe, 2000).

In addition, in this study, the Kolb Learning Styles Inventory, prepared by David A. Kolb (1985) and adapted
into Turkish by Evin Gencel (2008), was applied as a measurement tool. Four learning styles were collected in
twelve items in the Kolb Learning Style Model. Each item consists of 4 options. Individuals give points between
1 and 4 for each item. (Kolb, 1984; Kolb, 1985; Ekici, 2013). In the Kolb Learning Styles Inventory, each
category varies between 12 points and 48 points, and learning styles are revealed by analyzing the scores of
individuals according to Kolb’s indicators (Denizoglu, 2008). In the pilot study conducted by Evin Gencel
(2008), the total correlation coefficient in this inventory was calculated as .77.

2.3. Data Analysis

The data on the participants’ performance, levels, and learning styles on the Van Hiele geometric thinking
test was handled with a descriptive analysis approach. Then, a one-way analysis of variance and chi-square
analysis investigated whether undergraduate students’ learning styles significantly affected the Van Hiele
geometric thinking test scores and levels.

3. Findings

The undergraduate students’ learning styles were identified through the descriptive analyzes conducted
according to the Kolb Learning Styles Inventory. The findings regarding the participants’ learning styles are
given in Table 1 below. According to the findings, undergraduate students’ most used learning styles were
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converger (47.3%) and assimilator (23.6%). In contrast, their least preferred learning style was the
accommodator learning style (14.2%).

Table 1. Preferred learning styles of the participants

Learning styles n %

Accommodator 63 14.2
Divergent 65 14.6
Assimilator 106 23.9
Converger 210 47.3

Undergraduate students’ performance on the Van Hiele geometric thinking test was analyzed. It was seen that
the participants got at least three correct and a maximum of 25 correct answers to 25 questions, and the mean
average of the test was 13.39 in terms of correct answer. The findings regarding participants’ levels are given in
Table 2 below. According to this, while the undergraduate students’ geometric thinking levels are between the
2nd (36.9%) and 1st levels (27%), the percentage of the participants at the Oth level is 21.6. On the other hand,
according to the performance on this test, the percentage of participants who had Van Hiele geometric thinking
at the 4th (5.0%) and 3rd levels (9.5%) were quite low.

Table 2. Levels of the participants regarding the VVan Hiele geometric thinking test

Levels n %
Level 0 96 21.6
1% Level 120 27.0
2" Level 164 36.9
3" Level 42 9.5
4" Level 22 5.0

According to their learning styles, university students’ performance on the Van Hiele geometric thinking test
(VHGTT) was evaluated using descriptive analysis and ANOVA. Table 3 below shows the averages and
standard deviations of the participants” VHGTT performances according to their learning styles.

Table 3. VHGTT performances according to participants’ learning styles

VHT -
Styles n X SD
Accommodator 63 12.98 3.77
Divergent 65 12.35 3.88
Assimilator 106 13.47 3.13
Converger 210 13.80 3.43

According to Table 3, those with a converger learning style (X= 13.80) have the highest VHGTT mean
scores, while those with a divergent learning style (X= 12.35) have the lowest mean score. The ANOVA results
given in Table 4 below reveal a statistically significant difference between undergraduate students’ mean
VHGTT performance according to their learning styles [F.u40) = 3.17, p < .05]. Furthermore, according to the
Least Significant Difference (LSD) test, one of the post hoc tests, VHGTT performances of students with
divergent learning styles were statistically significant compared to assimilator (Xp.a = -1.12, p < .05) and
converger (Xp.c = -1.44, p < .01) styles, this difference favors students with assimilator and converger learning
styles.

Table 4. ANOVA results of VHGTT performances according to learning styles

Source of Sum of of Mean of = b Significant
Variance Squares Squares Difference
Between groups 115.35 3 38.45 3.17 .024* D, A-C
Within groups 5330.45 440 12.11
Total 5445 .81 443

“p < .05; D: Divergent, A: Assimilator, C: Converger

The Chi-square test analyzed the relationship between the participants learning styles and their Van Hiele
geometric thinking levels. According to the chi-square test results, there was no statistically significant

relationship between learning styles and Van Hiele’s geometric thinking levels ( )(?12): 19.57,p=0.76 > 0.5).
4. Discussion, Conclusion, and Recommendations

Undergraduate students’ Van Hiele geometric thinking test levels were concentrated on levels 1 and 2. In the
study conducted by Akay and Kurtulus (2017) with prospective teachers, participants’ Van Hiele geometric
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thinking test levels were concentrated on at the 1st level. Similarly, in the study conducted by Ozsoy et al. (2004)
with high school students, participants’ geometric thinking levels remained at the 2nd and 3rd levels. On the
other hand, while no participants were found at level 0 in Ozsoy et al.’s study, 21.6% of the participants in this
study and 10.9% of the participants in Akay and Kurtulus’s (2017) study were found to be at level 0. Similarly,
Duatepe-Paksu’s (2013) study revealed that prospective primary school teachers have low geometric thinking
levels. Duatepe Paksu’s (2013) study showed that the prospective teachers’ readiness for geometry is
insufficient.

Undergraduate students are expected to demonstrate the level 3 thinking characteristics of Van Hiele
geometric thinking levels to succeed in geometry and calculus courses due to their age and readiness and to
comprehend geometric proof (Teppo, 1991). In addition, although Van De Walle (2004) emphasized that the
students who acquired the level 3 thinking characteristics were to obtain axiomatic systems, the product of
thinking, by reasoning, this study showed that the percentage of students at the 3rd level and above was
relatively low (14.5%). This study revealed that while undergraduate students should be at level 3 and above
regarding Van Hiele’s geometric thinking levels in terms of readiness and education, most students had low
geometric thinking levels. Although this finding is inconsistent, it has shown that it is compatible with the
findings of many studies in the literature (Akay & Kurtulus, 2017; Duatepe-Paksu, 2013; Oral & ilhan, 2012).
For example, Oral and Ilhan’s (2012) research revealed that most prospective elementary/secondary mathematics
teachers could not reach the desired level of geometric thinking as in this study. On the other hand, some studies
in the literature have shown that especially prospective mathematics teachers and prospective primary school
teachers are at the expected level in terms of Van Hiele thinking levels, that is, at least 3rd level and above (Giir
& Kobak-Demir, 2017; Osmanoglu, 2019). Only 14.5% of the students could participate in the formal deduction
level or the most advanced stage (rigor) in this study. In this respect, the findings in this study are not consistent
with the findings obtained in other studies (Giir & Kobak-Demir, 2017; Osmanoglu, 2019). Considering the
content of undergraduate-level mathematics courses, having low levels in terms of formal deduction in these
courses may be associated with their low performances regarding their inadequacy in Van Hiele geometric
thinking levels. Osmanoglu (2019) listed reasons why prospective teachers are not at the desired level regarding
geometric thinking levels, such as having incomplete knowledge about the properties of geometric shapes,
making faulty associations about geometric shapes, not being able to reach generalizations, not being able to
reason about geometric proofs, and not being able to make logical inferences.

The findings of this study showed that university students most preferred learning styles were converger
(47.3%), assimilator (23.6%), divergent (14.6%), and accommodator (14.2%). The learning styles preferred by
undergraduate students in this study are consistent with the findings of many studies in the literature. For
example, Pektas and Bilgici’s (2019) research revealed that prospective mathematics teachers mostly preferred
the assimilator learning style. Celik and Giindiiz’s (2016) study also revealed that prospective elementary
mathematics teachers mostly use assimilator learning styles. Similarly, Altun and Yilmaz’s (2016) research
showed that prospective elementary mathematics teachers most frequently used assimilator, divergent,
converger, and accommodator learning styles. Altun and Yilmaz (2019) revealed that mathematics teachers
preferred converger and assimilator learning styles. Peker’s (2005) research showed that prospective elementary
mathematics teachers mostly had assimilator, converger, divergent, and accommodator styles. The reason why
undergraduate students generally prefer the assimilator and converger learning styles can be related to their high
school graduation from the field of numeracy. Abstract conceptualization and systematization are at the forefront
for students who prefer the assimilator and converger learning styles. For this reason, students studying in
departments related to STEM in our country prefer to learn with abstraction and conceptualization rather than
concrete experience and active learning (Altun & Yilmaz, 2016).

These studies showed a statistically significant difference between the mean scores of university students’
VHGTT performances according to their learning styles. This finding is compatible with the findings of many
studies in the literature (Altun & Yilmaz, 2016, Peker, 2005; 2009). For example, Altun and Yilmaz’s (2016)
research revealed a relationship between prospective elementary mathematics teachers’ achievement levels in
derivatives and their learning styles. On the other hand, some studies in the literature show that students’
mathematical performances, proof schemes, and attitudes do not differ according to learning styles (Celik &
Gilindiiz, 2016; Peker & Dede, 2005; Pektas & Bilgici, 2019). In this respect, this finding of the study is not
consistent with the findings of the studies mentioned above.

Regarding their VHGTT performances, there is a statistically significant difference between the mean scores
of university students in this study, especially in favoring students with the assimilator and converger learning
styles. While the students with the highest average in VHGTT have a converger learning style, those with a
divergent learning style have the lowest VHGTT performances. This finding can be explained by the nature of
students’ learning styles. In particular, the fact that converger learners have the highest mean score can be
associated with their advanced use of deductive reasoning, logical analysis, problem-solving, and decision-
making skills during learning (Guven, 2004). Similarly, learners with converger and assimilator learning styles
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are expected to be at the level of inference/formal deduction since they focus heavily on abstract
conceptualization. On the other hand, learning styles based on practice and discovery are preferred rather than
deductive reasoning since concrete experience is at the forefront of learning in the divergent and accommodator
learning styles (Ekici, 2013; Giiven, 2004). The statistically higher performance of participants with converger
and assimilator learning styles can be associated with mathematics teachers in our country generally teaching
following converger and assimilator learning styles (Peker, Mirasyedioglu, & Yalin, 2003). Similarly, Peker’s
(2005; 2009) studies have shown that participants who are converger and assimilator learners have higher
mathematics achievement and significantly lower mathematics anxiety than participants who use other learning
styles. In Altun and Yilmaz’s (2016) study, prospective mathematics teachers’ derivative achievement test scores
with a converger learning style are higher than students with divergent and assimilator learning styles. Pektas
and Bilgici (2019) revealed that prospective mathematics teachers who use the analytical proof scheme mostly
prefer the assimilator and converger learning styles. In addition, this study also showed that undergraduate
students with assimilator and converger learning styles outperformed students using other learning styles
regarding geometric proof and reasoning about Van Hiele geometric test. This situation may enable us to
conclude that students who prefer assimilator and converger learning styles are more likely to use mathematical
proof and reasoning skills.

Another finding of this study is that there was no statistically significant relationship between undergraduate
students’ learning styles and their Van Hiele geometric thinking levels. Ozsoy et al. (2004) did not find a
statistically significant relationship between learning styles and Van Hiele’s geometric thinking levels in their
study with high school students. In this respect, this finding supports the study of Ozsoy et al. (2004). Since the
research findings reveal that the performances in the Van Hiele geometric thinking test are low, especially for
divergent and accommaodator learners, it may be beneficial to design suitable learning environments for students
with these learning styles. Since concrete experience and reflective observation or active experience are at the
forefront of the divergent and accommodator learning styles, these students prefer to do research and learn by
doing and living (Altun & Yilmaz, 2016; Ekici, 2013). Therefore, it may be appropriate to design concrete
experience-based learning environments to improve the reasoning of proof skills in mathematics and geometry,
especially for students who prefer divergent and accommodator learning styles. Similarly, it may be beneficial to
design learning environments for proving and proof methods starting from middle school, especially in
geometry, to ensure students’ readiness for mathematics courses at the undergraduate level. In further studies,
students’ Van Hiele geometric thinking levels in geometry learning environments, designed for various learning
styles, can be examined in depth with studies that use qualitative and quantitative patterns together.
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Universite Ogrencilerinin Van Hiele Geometrik Diisiinme Seviyeleri ile Ogrenme Stilleri

1. Giris

Matematik 6grenme siirecinde ve dgrencilerin matematik basarisinda dnemli rol oynayan faktorlerden biri
ogrenme stilleridir. Ogrenme stilleri, 6grenme siirecinin bireyden bireye farklilik gdsterebilecegini ve bilissel
stire¢ temelinde Ogrenmenin bireye 6zgii degisebilecegini ifade etmektedir. Bununla birlikte, son yillarda
bireysel farkliliklar nedeniyle 6grencilerin farkli 6grenme stillerine dikkate alinarak &gretim etkinliklerinin
planlanmas1 énemli hale gelmistir. Ozellikle geometri 6gretimi kapsaminda dgrencilerin 6grenme stilleri ile Van
Hiele geometrik diisiinme modelini biitiinlestiren 6gretim etkinliklerinin faydali olacagi vurgulanmaktadir
(Ozsoy, Yagdiran, & Oztiirk, 2004).

Van Hiele geometrik diiglinmenin kapsamini Ggrencilerin geometrik kavrayislari ile geometrik agidan
geligimleri olusturmaktadir. Van Hiele (1959) geometride zihinsel gelisimin asamalarini bes farkli diizeyde
toparlamig ve her bir Van Hiele diizeyi 6grencilerin geometrik kavramlar ile ilgili diisiindiiklerine iligkin bilgiler
sunmaktadir. Van Hiele seviyeleri ayrmtili sekilde betimlenmis olup Van Hiele’nin geometrik anlama
diizeylerinden ilki 0. seviye yani gorsel donemdir (Terzi, 2010). Bu diizeydeki dgrenciler, geometrik sekilleri
sadece goriiniislerine gore isimlendirirler, sekillerin 6zelliklerini bilmezler. Herhangi bir sekil ve o seklin farkli
durusunun ayni oldugunun farkinda degillerdir. Bir gekli baska sekillerin arasindan segebilirler (van De Walle,
2004). Analiz seviyesi olarak da isimlendirilen 1. seviyede 6grenci, sekillerin 6zelliklerini bilir ve bu 6zelliklere
gore sekilleri agiklar. Her 6zelligi birbirinden bagimsiz olarak bilir, 6zellikleri birbiri ile iligkilendiremez. Bildigi
Ozelliklere gore sekli ¢izebilir. Kagit katlama ve kesme gibi islemlerle deneysel olarak seklin ozelliklerini
kesfedebilir (van De Walle, 2004). Formal olmayan ¢ikarim olarak isimlendirilen 2. seviye ise mantiksal ¢ikarim
Oncesine isaret etmektedir. Bu seviyeye gecebilmis Ogrenciler, artik sekillerin 6zellikleri arasinda bir iliski
kurabilir. Bir dikddrtgenin ayn1 zamanda bir paralelkenar oldugunu bilebilir. Tanimlar, aksiyomlar, kurallar
ogrenciler icin anlasilabilirdir. Ogrenciler yapilmis herhangi bir kaniti izleyebilir; ancak kendileri kanit
yapamazlar (van De Walle, 2004). Van Hiele seviyeleri kapsaminda 3. seviye sonu¢ ¢ikarma olarak
adlandirilmistir. Bu diizeydeki 6grenciler, geometri baglaminda iliskileri kurabilir ve bunlar arasinda siralamayi
olusturabilmektedir. Geometrik kanitlarda aksiyom, tanim, kural ve teoremleri ele alabilmektedir ve bunlar1 kanit
yaparken diizenli ve iliskili sekilde gerekge sunarak kullanabilmektedir. Bu diizeylerin sonuncusu ise 4. seviye
olup kesinlik ya da en ileri donem olarak adlandirilmaktadir. Bu diizeyde farkli aksiyomatik yapilar agisindan
iligkiler ve farkliliklar dikkate alinmaktadir (van De Walle, 2004). Bu seviyedeki bireyler, geometrik
énermelerin dogrulugunu kamtlayabilir ve Oklid geometrisi ile Oklid dis1 geometri baglamindaki tanim,
aksiyom, onerme, kanitlar ile ilgili uygulamalar1 bir matematik¢i gibi yapabilirler. Bu diizeyde genellikle
matematikg¢iler ve matematikle ilgilenen bilim insanlar1 yer almaktadir.

Arastirmalarda en ¢ok kullanilan ve 6grenme stilleri tizerine biiyiik etki yaratan modellerden birisi Kolb
deneyimsel 6grenme kuramudir (EKici, 2013; Evin- Gencel, 2008; Giiven, 2004; Narli, Ozgen, & Alkan, 2011;
Ozgen, 2013; Peker & Mirasyedioglu, 2008; Yilmaz & Altun, 2015). Deneyimsel 6grenme kuraminda 6grenme,
o0grenme cemberi modeli gelistirilerek agiklanmaya calisilmistir. Kolb (1984) bireylerin d6grenmede dort
o0grenme basamagini kullandigini ve bu agamalardan gegctiklerini dne stirmiistiir. Bunlar somut yasanti, yansitici
gozlem, soyut kavramsallagtirma ve etkin denemedir. Somut yaganti “hissederek™; yansitici gozlemde
“izleyerek”; soyut kavramsallagtirmada “disiinerek” ve etkin denemede ‘“yaparak” Ogrenme esastir (Ekici,
2013). Kolb’un deneyimsel 6grenme kuraminda dort farkli 6grenme yolu bilesenlerinden dort ayr1 6grenme stili
olugsmaktadir. Kolb 6grenme stilleri, degistiren, 6zlimseyen, ayristiran ve yerlestiren seklinde siniflandirilmistir.

Degistiren 6grenme stilinde somut yasantt ve yansitict gozlem 6n plandadir. Bu tip &grenme tarzina
odaklanan bireyler 6grenme ortaminda sabirli, dikkatli ve nesnel olup eylemde bulunmak istemezler. Ancak
olaylar arasindaki iliskileri anlamli bir bigimde analiz edebilmektedirler (Ekici, 2013). Oziimseyen 6grenme
stilinde yansitict gézlem ve soyut kavramsallastirma 6n plandadir. Bu tip dgrenmeye odaklanan &grenciler
diistinme kabiliyeti, deger ve anlamlarin bilincinde olmasi ile birlikte bu 6zellikleri diger 6grenme stiline sahip
bireylerden farklarimi ortaya koyan en énemli dzellikleridir. Bu bireyler, 6grenme siirecinde soyut kavramlar ve
diislincelere odaklanmaktadirlar. Diger bir 6grenme stili olan ayrigtiran dgrenenlerde ise soyut kavramsallastirma
ve etkin deneme On plandadir. Bu tip 6grenenler sosyal ve kisiler arasi etkinliklerle konuyu 6grenme yerine
teknik konularla ilgilenme taraftaridirlar. Ayristiran 6grenme stili 6grenenler 6grenme sirasinda tiimdengelimsel
muhakeme, mantiksal c¢oziimleme, problem ¢ozme, karar verme becerilerini gelismis bir sekilde
kullanmaktadirlar (Giiven, 2004). Son olarak, yerlestiren 6grenenlerde somut yasanti ve etkin deneme On
plandadir. Yaparak ve hissederek, arastirarak ve bir seyleri kesfederek 6grenmekten hoslanirlar. Yani bu bireyler
O0grenme ortaminda uygulamaya ve kesfetmeye Onem vermekte ve yaparak yasayarak ogrenmeyi tercih
etmektedirler.

Ogrenme stilleri diger disiplinlerde oldugu gibi matematik egitiminin de popiiler konular1 arasindadir (Altun
& Yilmaz, 2016; Altun & Yilmaz, 2019; Celik & Giindiiz, 2016; Ertekin, Dilmag, & Yazici, 2009; Narl1, Ozgen,
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& Alkan, 2011; Ozdemir & Kaplan, 2014; Ozgen, 2013; Ozsoy, Yagdiran, & Oztiirk, 2004; Peker &
Mirasyedioglu, 2008; Yenilmez & Cakir, 2005; Yilmaz & Altun, 2015). Literatiirde 6grenme stilleri temelinde
yapilan matematik egitimi arastirmalarinda 6grenme stillerinin matematik basarisi, matematik tutumu ve
matematik kaygisi gibi degiskenler iizerinde etkisi incelenmistir. Ornegin, Peker (2005)’in arastirmasinda
katilimcilarin 6grenme stillerine gore matematik basarilari anlamli olarak degismektedir ve bu degisim ayrigtiran
ogrenenlerin lehinedir. Ertekin vd. (2009) matematik kaygist ve 6grenme stilleri arasinda anlamli bir iligki
bulmuglardir. Ayrica bazi aragtirma sonuglar1 Ogretmen adaylari ve ogrencilerin 6grenme stillerine gore
matematiksel tutumlarinin anlaml olarak farklilastigini gostermistir (Bowers, 1987; Peker & Mirasyedioglu,
2008). Benzer sekilde Ertekin vd. de (2009) matematik kaygisi ve 6grenme stilleri arasinda anlamli bir iligki
bulmuslardir.

Literatiirdeki ¢aligmalar genellikle katilimcilarin 6grenme stillerine odaklanmigtir. Van Hiele geometrik
diisiinme diizeyleri ve performanslari ile 6grenme stilleri arasindaki iliskiye odaklanan ise yok denecek kadar az
caligmaya rastlanmistir (Ozsoy, Yagdiran, & Oztiirk, 2004). Literatiirdeki arastirmalarin ¢ogu dgretmen adaylart
ya da ilk/ortadggretim seviyesindeki dgrencilerin 6grenme stillerine odaklanmalart nedeniyle 6zellikle {iniversite
diizeyindeki farkli boliimlerde 6grenim goren dgrencilerin 6grenme stilleri ile matematiksel performanslar ya da
matematiksel tutumlar1 agisindan aydinlatici bilgi verme agisindan sinirl kalmaktadir (Altun & Yilmaz, 2016;
Altun & Yilmaz, 2019; Celik & Giindiiz, 2016; Ertekin, Dilmag, & Yazici, 2009; Narli, Ozgen, & Alkan, 2011;
Ozdemir & Kaplan, 2014; Ozgen, 2013; Ozsoy, Yagdiran, & Oztiirk, 2004; Peker & Mirasyedioglu, 2008;
Yenilmez & Cakir, 2005; Yilmaz & Altun, 2015). Bununla birlikte 6zellikle geometri §grenme alani baglaminda
gecmis arastirmalarin tiniversite 6grencilerinin Van Hile geometrik diisiinme diizeyleri ve performanslari ile
Ogrenme stilleri arasindaki iliskiye odaklanmamalar1 nedeniyle bu konuda kapsamli ve ayrintili bulgular elde
edilemedigi goriilmektedir. Bu nedenle, 6grenme stilleri ile Van Hiele geometrik diisiinme diizeylerini birlikte
ele alan galigmalar faydali olabilir. Bu tlirdeki ¢aligmalarin hem {iniversite dgrencilerinin tercih ettikleri dgrenme
stillerini ortaya koymasi hem de Van Hiele geometrik diisiinme diizeyleri ve performanslari agisindan tercih
edilen 6grenme stillerini nedensel olarak betimlemesi ve literatiirdeki boslugu doldurmasi agisindan degerli
olacag diistiniilmektedir. Ayrica iiniversite 6grencilerinin 6grenme stilleri ile Van Hiele geometrik diisiinme
diizeyleri ve performanslarinin nedensel olarak incelenmesi iilkemizdeki ilkogretimden iiniversiteye kadar
matematik 6gretim programlarinda odaklanilan 6gretim yaklasimlarinin hangi 6grenme stillerine daha uygun
olduguna iligkin arastirmacilara aydmlatict bilgi verebilir. Universite grencilerin 6grenme stilleri ile Van Hiele
geometrik diistinme diizeyleri ve performanslari arasindaki iliskiye odaklanilmasi bireysel farkliliklar ve ihtiyag
analizi acisindan geometri Ogrenme siirecinin planlanmasi ve tasarlanmasi ile ilgili aragtirmacilara yol
gosterebilir. Dolayisiyla bu aragtirmanin amaci 6grenme stillerine gore iiniversite 6grencilerinin Van Hiele
geometrik diisiinme testi performanslart ile birlikte Van Hiele geometrik diisiinme diizeyleri ile 6grenme stilleri
arasindaki iliskiyi incelemektir.

2. Yontem

Bu aragtirmanin amact 6grenme stillerine gore iiniversite 6grencilerinin Van Hiele geometrik diisiinme testi
performanslari ile birlikte Van Hiele geometrik diisiinme diizeyleri ile 6grenme stilleri arasindaki iliskiyi
incelemek oldugu igin bu arastirma betimsel nitelikli tarama modeli kapsamindadir (McMillan & Schumacher,
2001). Betimsel nitelikli tarama modeli baglaminda bu arastirmada alt model olarak karsilastirmali iligkisel
tarama modeli ele alinmistir. Bu ¢aligmada kategorik degisken olarak iiniversite 6grencilerinin 6grenme stilleri
ile siirekli degisken olarak Van Hiele geometrik disiinme testi performanslari arasindaki bir fark olup olmadigini
ortaya koymak amaclandig icin karsilagtirmali iliskisel tarama modeli se¢ilmistir (Gengtiirk & Memis, 2010;
Karasar, 1995).

2.1. Katiimeilar

Arastirma Orneklemini bir devlet {iniversitesinde dgrenim goren 444 {iniversite d6grencisi olusturmaktadir.
Katilimeilarin 89’1 ilkogretim matematik 6gretmenligi boliimiinde, 113’# siif 6gretmenligi boliimiinde, 80’1
beslenme ve diyetetik boliimiinde, 76’1 genetik ve biyomiihendislik bolimiinde, 52’i elektrik elektronik
miihendisligi boliimiinde ve 34l ise orman miihendisligi bolimiinde 6grenim gdérmektedir. Bu {iniversite
Ogrencilerinin ortak noktasi ortadgretim kapsaminda matematik agirlikli dersler almis olmalari ile genel
matematik ya da temel matematik gibi zorunlu derslerin tniversite diizeyinde 6grenim gordiikleri bolim
kapsaminda yer almasidir. Bu &grencilerden 229°u kiz ve 215’1 erkektir. Ogrencilerin yas1 17 ile 36 arasinda
degisim gostermekte olup yas ortalamasi 20.83 tiir.

2.2. Veri Toplama Araclan

Arastirmadaki katilimeilarin Van Hiele diisiinme diizeylerinin 6l¢iilmesi amaciyla Usiskin (1982) tarafindan
gelistirilen ve Duatepe (2000) tarafindan Tiirk¢e’ye ¢evrilen Van Hiele Geometrik Diisiinme Diizeyleri Testi
kullanilmistir. Bu test 25 ¢oktan se¢meli maddeyi igerirken, ilk bes madde 0. seviyeyi, ikinci bes madde 1.
seviyeyi, uglincli bes madde 2. seviyeyi, dordiincii bes madde 3. seviyeyi, besinci bes madde de 4. seviyeyi
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Olcecek sekilde hazirlanmistir (Duatepe, 2000). Birey bir seviyeye ait bes sorudan en az {glinii dogru
cevapliyorsa, kiginin bu seviyede oldugu kabul edilir. Farkli 6rneklemde yapilan bu testin KR-20 giivenirlik
katsayis1 .77 den biiyiik bulundugu i¢in giivenilir bir 6lgme aracidir (Senk, 1989; Duatepe, 2000).

Ayrica bu ¢aligmada David A. Kolb (1985) tarafindan hazirlanan ve Evin Gencel (2008) tarafindan Tiirk¢eye
uyarlanan Kolb Ogrenme Stilleri Envanteri 6lgme araci olarak iiniversite dgrencilerine uygulanmistir. Kolb
Ogrenme Stili Modeli’nde dért ogrenme stili on iki maddede toplanmustir. Her madde 4 segenekten
olugsmaktadir. Bireyler her maddeye 1-4 arasi puanlar vermektedirler. (Kolb, 1984; Kolb, 1985; Ekici, 2013).
Kolb Ogrenme Stilleri Envanterinde her bir kategori 12 puan ile 48 puan arasinda de@isim gostermekte ve
Kolb’iin gostergelerine gdre bireylerin puanlar1 analiz edilip 6grenme stilleri ortaya c¢ikmaktadir (Denizoglu,
2008). Bununla birlikte, Evin Gencel (2008) tarafindan yapilan pilot ¢aligmada bu envanterdeki toplam
korelasyon katsayis1 .77 olarak hesaplanmustir.

2.3. Verilerin Analizi

Katilimcilarin Van Hiele geometrik diisiinme testine iliskin performanslari, seviyeleri ve 6grenme stillerine
iliskin veriler betimsel analiz yaklasimi ile ele alinmistir. Daha sonra tek yonlii varyans analizi ve ki-kare
analizleri ile tniversite dgrencilerini 6grenme stillerinin Van Hiele geometrik diisiinme testi puanlarina ve
diizeylerine anlamli etkisi olup olmadig1 incelenmistir.

3. Bulgular

Kolb Ogrenme Stilleri Envanterine gore elde edilen betimsel analizlerde iiniversite dgrencilerinin 6grenme
stilleri ortaya ¢ikmistir. Katilimeilarin 6grenme stillerine iliskin bulgular Tablo 1°de yer almaktadir. Bulgulara
gore iniversite ogrencilerinin en ¢ok kullandig1 6grenme stili sirasiyla ayristiran (47.3 %) ve dziimseyen (23.6

gorilmiistiir (14.2 %).

Tablo 1. Katilimeilarin tercih ettikleri 6grenme stilleri

Ogrenme stilleri n %

Yerlestiren 63 14.2
Degistiren 65 14.6
Oziimseyen 106 23.9
Ayrigtiran 210 47.3

Universite 6grencilerinin Van Hiele geometrik diisiinme testine iliskin performanslar1 analiz edilmistir. Bu
teste katilimcilarin 25 soruda en az 3 dogru ve en fazla 25 dogru yaptig1 goriilmekle birlikte katilimeilarin teste
iligkin net ortalamasit 13.39 bulunmustur. Katilimcilarin bu teste iliskin diizeylerine iliskin bulgular Tablo 2°de
verilmistir. Buna gore {iniversite 6grencilerinin geometrik diisiinme diizeylerinin yogunluk olarak 2. seviye (36.9
%) ile 1. seviyede (27 %) yer aldig1 goriilmekle birlikte 0. Seviyede olan katilimci yilizdesi de 21.6°dir. Diger
yandan bu testteki performansa gére Van Hiele geometrik diisiinmesi 4. seviyede (5.0 %) ve 3. seviyede (9.5 %)
yer alan katilime yiizdesinin oldukga diisiik oldugu ortaya ¢ikmustir.

Tablo 2. Katilimcilarin Van Hiele geometrik diigiinme testine iligkin seviyeleri

Diizeyler n %

0. seviye 96 21.6
1. seviye 120 27.0
2. seviye 164 36.9
3. seviye 42 9.5
4. seviye 22 5.0

Universite dgrencilerinin dgrenme stillerine gore Van Hiele geometrik diisiinme testine (VHGDT) iliskin
performanslar1 betimsel analiz ve ANOVA ile test edilmistir. Katilimcilarin 6grenme stillerine gére VHGDT
performanslarina iligkin ortalamalar1 ve standart sapmalar1 Tablo 3’te goriilmektedir.

Tablo 3. Katilimcilarin 6grenme stillerine gére VHGDT performanslari

VHT >

Stiller n X SS
Yerlestiren 63 12.98 3.77
Degistiren 65 12.35 3.88
Oziimseyen 106 13.47 3.13
Ayrigtiran 210 13.80 3.43
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Tablo 3’e gore iiniversite dgrencilerinden ayrigtiran 6grenme stiline (X= 13.80) sahip olanlarmn VHGDT
performanslarina iliskin ortalamalari en yiiksek iken degistiren 6grenme stiline (X= 12.35) sahip olanlar VHGDT
performanslarina iliskin ortalamalari en diisiiktiir. Tablo 4’te verilen ANOV A sonuglari, 6grenme stillerine gore
iiniversite Ogrencilerinin VHGDT performanslarina iligkin ortalamalarmin arasinda istatistiksel anlamli bir
farklilik oldugunu ortaya koymustur [F(3.440) = 3.17, p < .05]. Ayrica post hoc testlerinden Asgari Onemli Fark
(Least Significant Difference, LSD) testine gore degistiren Ogrenme stiline sahip ogrencilerin VHGDT
performanslar1 dziimseyen (Xp.¢ = -1.12, p < .05) ve aynstiran (Xp.a = -1.44, p < .01) 6grenme stilindeki
Ogrencilere gore istatistiksel olarak anlamli bir farklilik olmakla birlikte bu farklilik 6ziimseyen ve ayrigtiran
ogrenme stilindeki 6grencilerin lehinedir.

Tablo 4. Ogrenme stillerine gore VHGDT performanslarina iliskin ANOVA sonuglar

- Kareler Kareler Anlaml
Varyansin Kaynagi Toplami f Ortalamasi F P fark
Gruplar arast 115.35 3 38.45 3.17 .024* D, O-A
Grup i¢i 5330.45 440 12.11
Toplam 5445.81 443

“p < .05; D: Degistiren, O: Oziimseyen, A: Ayristiran

Katilimcilarin 6grenme stilleri ile Van Hiele geometrik diisiinme diizeyleri arasindaki iliskiyi analiz etmek
amaciyla Ki-kare testi ele alinmistir. Ki-kare testi sonuglarina gore 6grenme stilleri ile Van Hiele geometrik
diistinme diizeyleri arasindaki istatistiksel olarak anlamli bir iliski olmadig1 ortaya c¢ikmustir ( )((212)2 19.57,
p=0.76 > 0.5).

4. Tartisma, Sonuc ve Oneriler

Universite 6grencilerinin Van Hiele geometrik diisiinme testinde diizeylerinin 2. seviye ile 1. seviyede
yogunlagtigi ortaya c¢ikmustir. Akay ve Kurtulus’un (2017) 6gretmen adaylart ile yaptiklar1 calismada da
katilimcilarin Van Hiele geometrik diigsiinme testinde diizeylerinin 1. seviyede yogunlastigi gériilmiistiir. Benzer
sekilde Ozsoy ve arkadaslarinin (2004) lise dgrencileri ile yaptiklar1 calismada katilimcilarin geometrik diisiinme
diizeylerinin 2. ve 3. seviyede kaldig1 gériilmiistiir. Diger yandan Ozsoy ve arkadaslarinin ¢aligmasinda 0.
seviyede hicbir katilimciya rastlanmazken bu ¢alismada katilimeilarin % 21.6°1 ile Akay ve Kurtulus’un (2017)
calismasindaki katilimcilarim % 10.9’unun 0. seviyede oldugu ortaya cikmustir. Benzer sekilde Duatepe-
Paksu’nun (2013) caligmasi simif dgretmen adaylarinin diisiik geometrik diisiinme seviyesine sahip oldugunu
ortaya koymustur. Bununla birlikte Duatepe Paksu’nun (2013) ¢alismast sinif 6gretmen adaylarinin geometri ile
ilgili hazirbulunuslarinin da yeterli olmadigini gostermistir.

Universite 6grencilerinin hem yaslar1 hem de hazir bulunuslar1 geregi geometri ve kalkulus ile ilgili derslerde
basarili olmasi ve geometrik kanitlar1 kavrayabilmeleri i¢in Van Hiele geometrik diisiinme diizeyleri agisindan 3.
seviyedeki diisiinme 6zelliklerini gostermeleri beklenmektedir (Teppo, 1991). Ayrica Van De Walle (2004) 3.
seviyedeki diisiinme 6zelliklerini kazanan 6grencilerin diisiinme {irlinii aksiyomatik sistemlerin akil yiiriitme ile
elde edilmesi oldugunu vurgulamasina ragmen bu arastirmada 3. seviye ve Ustiinde yer alan dgrenci yiizdesi
olduk¢a diisiik oldugunu (14.5 %) goOstermistir. Bu ¢alisma {iniversite &grencilerinin hazirbulunusluklar: ve
aldiklar1 egitim agisindan Van Hiele geometrik diisiinme seviyeleri baglaminda 3. seviye ve istiinde olmast
gerekirken Ogrencilerin biiyiik cogunlugunun diisiik geometrik diisiinme seviyesine sahip oldugu ortaya
¢ikmistir. Bu bulgu kendi igerisinde uyumsuz olmasina ragmen literatiirdeki bir¢ok ¢aligmanin bulgusu ile
uyumlu oldugunu gostermistir (Akay & Kurtulus, 2017; Duatepe-Paksu, 2013; Oral & Ilhan, 2012). Ornegin,
Oral ve filhan’m (2012) arastirmasi ilkdgretim ve ortadgretim matematik ogretmen adaylarmin biiyiik
cogunlugunun bu caligmadaki gibi istenen seviyede geometrik diisinmeye ulagamadiklarini ortaya koymustur.
Diger yandan literatiirdeki bazi ¢alismalar 6zellikle matematik 6gretmen adaylart ile sinif 6gretmen adaylariin
Van Hiele diisiinme seviyeleri agisindan beklenen seviyede yani en az 3. seviye ve istiinde oldugunu
gostermistir (Giir & Kobak-Demir, 2017; Osmanoglu, 2019). Bu arastirmada &grencilerin sadece % 14.5°1
cikarim diizeyi ya da en ileri donemde yer alabilmislerdir. Bu agidan bu arastirmadaki bu bulgular bu
calismalarda elde edilen bulgularla tutarh degildir (Giir & Kobak-Demir, 2017; Osmanoglu, 2019). Universite
diizeyindeki matematik derslerin igerigi diisiiniildiiglinde bu derslerde 6grencilerin en az ¢ikarim diizeyinde
olmasi1 gercegi ile birlikte 6grencilerin bu derslerdeki diisiik performanslarinin Van Hiele geometrik diisiinme
diizeyleri agisindan yeterli olmamalari ile iligkilendirilebilir. Osmanoglu (2019) da Van Hiele geometrik
diisinme diizeyleri agisindan Ogretmen adaylarinin istenilen seviyede olmamasinin nedenlerini geometrik
sekillerin 6zelliklerine iligkin eksik bilgiye sahip olma, geometrik sekillerle ilgili hatal iliskilendirmeler yapma,
genellemeye ulagamama, geometrik kanitlarla ilgili muhakeme yapamama ve mantiksal ¢ikarim ortaya
koyamama olarak siralamstir.

Bu aragtirmanm bulgular1 iniversite 6grencilerinin en ¢ok tercih ettikleri dgrenme stillerinin sirasiyla
ayristiran (47.3 %), 6ziimseyen (23.6 %), degistiren (14.6 %) ve yerlestiren (14.2 %) 6grenme stili oldugunu
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gostermistir. Bu arastirmada {iniversite Ogrencilerinin tercih ettikleri 6grenme stilleri, literatiirdeki bir¢ok
caligmanin bulgusu ile tutarlilik gdstermektedir. Ornegin, Pektas ve Bilgici’nin (2019) arastirmasi matematik
Ogretmen adaylarinin en ¢ok 6ziimseyen dgrenme stilini tercih ettiklerini ortaya sermistir. Celik ve Giindiiz’iin
(2016) caligmasi da ilkdgretim matematik Ogretmen adaylarinin ¢ogunlukla 6ziimseyen Ogrenme stillerini
kullanmaya meyilli olduklarini ortaya koymustur. Benzer sekilde Altun ve Yilmaz’in (2016) arastirmasi
ilk6gretim matematik O6gretmen adaylarinin en ¢ok kullandiklar1 &grenme stillerinin sirasiyla 6ziimseyen,
degistiren, ayristiran ve yerlestiren 6grenme stili oldugunu gostermistir. Altun ve Yilmaz’in (2019) yaptig1 baska
bir calismada da matematik 6gretmenlerin en gok ayrigtiran 6grenme stiline daha sonra ise 6ziimseyen 6grenme
stilini tercih ettikleri ortaya ¢ikmustir. Peker’in (2005) arastirmasi da ilkdgretim matematik 6gretmen adaylarinin
en cok sirasiyla Ozlimseyen, ayristiran, degistiren ve yerlestiren 6grenme stilleri oldugunu gostermistir.
Universite dgrencilerin genellikle 6ziimseyen ve ayristiran dgrenme stilini tercih etmelerinin nedeni lisede
sayisal alanindan mezun olmalari ile iliskilendirilebilir. Oziimseyen ve ayristiran 6grenme stilini tercih eden
ogrencilerin odaginda Ogrenirken soyut kavramsallagtirma ve sistematiklestirme 6n plandadir. Bu nedenle
iilkemizdeki STEM ile ilgili béliimlerde 6grenim gdren 6grenciler somut deneyim ve aktif 6grenmeden ziyade
6grenme ortaminda soyutlama ve kavramsallastirma ile 6grenmeyi tercih etmektedir (Altun & Yilmaz, 2016).

Bu aragtirmalarin bulgulari 6grenme stillerine gore iiniversite Ogrencilerinin VHGDT performanslarina
iliskin ortalamalarinin arasinda istatistiksel anlamli bir farklilik oldugunu gdstermistir. Bu bulgu literatiirdeki
bircok calismanin bulgusu ile uyumluluk gdstermektedir (Altun &Yilmaz, 2016, Peker, 2005; 2009). Ornegin
Altun ve Yilmaz’in (2016) aragtirmasi da ilkdgretim matematik 6gretmen adaylarinin tiirev konusundaki basari
seviyeleri ile 6grenme stilleri arasinda bir iligkinin oldugunu ortaya koymustur. Diger yandan literatiirdeki bazi
aragtirmalar 6grenme stillerine gore Ogrencilerin matematiksel performanslarinin, kanit semalarinin ve
tutumlarmin farklilagsmadigint gostermektedir (Celik & Giindiiz, 2016; Peker & Dede, 2005; Pektas & Bilgici,
2019). Bu agidan arastirmanin bu bulgusu yukarida bahsedilen ¢aligmalarin bulgulartyla tutarli degildir.

Bu caligmadaki {iniversite ogrencilerinin VHGDT performanslarina iligkin ortalamalarinin arasinda
istatistiksel anlamli bir farklilik 6zellikle 6ziimseyen ve ayristiran dgrenme stilindeki 6grencilerin lehinedir.
VHGDT’de en yiiksek ortalamaya sahip Ogrenciler ayristiran 6grenme stiline sahip iken degistiren dgrenme
stiline sahip olanlarn VHGDT performanslar1 en diisiiktiir. Bu bulgu &grencilerin kullandiklari 6grenme
stillerinin dogas1 ile aciklanabilir. Ozellikle ayristiran &grenenler en yiiksek puan ortalamasina sahip olmasi
6grenme sirasinda tiimdengelimsel muhakeme, mantiksal ¢6ziimleme, problem ¢dzme, karar verme becerilerini
gelismis bir sekilde kullanmalari ile iligkilendirilebilir (Giiven, 2004). Benzer sekilde ayrigtiran ve 6ziimseyen
ogrenme stillerinde dgrenenler yogun sekilde soyut kavramsallastirmaya odaklandiklari i¢in ¢ikarim diizeyinde
olmalar1 beklenen bir durumdur. Diger yandan degistiren ve yerlestiren 6grenme stillerinde 6grenmede somut
yasantt 6n planda oldugu i¢in tiimdengelimsel muhakemeler yerine daha ¢ok uygulamaya ve kesfetmeye dayali
ogrenmeler tercih edilmektedir (Ekici, 2013; Giiven, 2004). Ayristiran ve 6zliimseyen 0grenme stiline sahip
katilimcilarin performanslarinin istatistiksel olarak daha yiiksek olmasi, iilkemizdeki matematik Sgretmenleri
genellikle ayristiran ve 6ziimseyen 6grenme stillerine uygun ogretim yapmalart ile iliskilendirilebilir (Peker,
Mirasyedioglu, & Yalin, 2003). Benzer sekilde Peker (2005; 2009) galismalari, ayrigtiran ve 6ziimseyen 6grenen
katilimeilarin diger farkli 6grenme stili kullanan katilimcilara gore daha yiiksek matematik basarisina sahip
olduklarim ve matematige iliskin kaygilarmin anlamh olarak daha diisiik oldugunu gostermistir. Altun ve
Yilmaz’in (2016) arastirmasinda da ayristiran 6grenme stiline sahip matematik 6gretmen adaylarinin tiirev basari
testi puanlart degistiren ve Oziimseyen Ogrenme stiline sahip Ogrencilere gore daha yiiksektir. Pektas ve
Bilgici’nin (2019) caligmasinda ise analitik kanit gemasin1 kullanan matematik 6gretmen adaylarmin en ¢ok
Oziimseyen ve ayristiran 0grenme stilini tercih ettikleri ortaya ¢ikmigtir. Ayrica bu ¢aligma Oziimseyen ve
ayristiran 6grenme stiline sahip tiniversite dgrencilerinin Van Hiele ile ilgili geometrik kanit ve muhakeme
acisindan diger 6grenme stilini kullanan &grencilere gore yiiksek performans sergiledigini de gostermistir. Bu
durum ise dziimseyen ve ayristiran 6grenme stilini tercih eden dgrencilerin matematiksel kanit ve muhakeme
becerilerini kullanmaya daha yatkin oldugu ¢ikarimi yapmamizi saglayabilir.

Bu arastirmanin bir diger bulgusu tiniversite 6grencilerinin 6grenme stilleri ile Van Hiele geometrik diisiinme
diizeyleri arasindaki istatistiksel olarak anlamli bir iliski bulunamamis olmasidir. Ozsoy vd. (2004) de lise
Ogrencileri ile yuriittiikleri caligmada 6grenme stilleri ile Van Hiele geometrik diisiinme seviyeleri arasinda
istatistiksel olarak anlamli bir iliski bulamamustir. Bu agidan bu bulgu Ozsoy ve digerlerinin (2004) ¢alismasini
desteklemektedir. Arastirma bulgulart Van Hiele geometrik diisiinme testindeki performanslarin ozellikle
degistiren ve yerlestiren Ogrenenler i¢in diisiik oldugunu ortaya koydugundan bu 6grenme stiline sahip
Ogrencilere uygun 6grenme ortamlari tasarlanmasi faydali olabilir. Degistiren ve yerlestiren 6grenme stilinde
somut yasant1 ve yansitict gozlem ya da aktif deneyim 6n planda oldugu i¢in bu dgrenciler 6grenirken arastirma
yapma, yaparak ve yasayarak 0grenmeyi tercih ederler (Altun & Yilmaz, 2016; Ekici, 2013). Bu nedenle
ozellikle degistiren ve yerlestiren 6grenme stilini tercih eden dgrencilerin matematik ve geometri baglamindaki
kanit becerilerini muhakemelerini gelistirmek i¢in somut deneyim temelli 6grenme ortamlarinin tasarlanmasi
uygun olabilir. Benzer sekilde 6grencilerin iiniversitedeki matematik derslerine yonelik hazir bulunuslarinin
saglanmast geregi Ozellikle geometri ile ilgili ispat ve ispat yontemlerine iligkin 6grenme ortamlarmin
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ortaokuldan itibaren tasarlanmasi yararli olabilir. Gelecekteki ¢alismalarda cesitli 6grenme stillerine uygun
tasarlanan geometri 6grenme ortamlarinda 6grencilerin Van Hiele geometrik diisiinme diizeyleri nitel ve nicel
desenleri birlikte kullanan arastirmalarla derinlemesine incelenebilir.
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