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ABSTRACT 
The purpose of this study is to reveal primary school students' Van Hiele geometric thinking levels in terms 

of gender, attitude toward geometry and mathematics achievement. The research is a study of relational 

screening model. In this study, it is tried to put forward the predictive power of gender, attitude toward geometry 

and geometric thinking level of success in mathematics classes of primary school students. The population of the 

study consisted of 1270 4
th

, 5
th

, 6
th

 and 7
th

 grade primary school students. "Van Hiele Geometric Thinking 

Test" and “The Scale of Attitude toward Geometry” (SATG) were used as the data collection tool in the 

study. Descriptive statistics, Pearson's correlation coefficient and Multiple Regression Analysis were used in 

the analysis of the data obtained from the study. As a result of the study, it was concluded that geometric 

thinking levels of the students participated in the study is low, that attitude towards geometry is moderate and 

that there is a significant and moderate relationship between geometric thinking scores and attitudes. Also, it 

was concluded that geometric thinking scores predict attitude and success variables at moderate level, but do 

not affect gender variable. Based on these results, giving more importance to geometry in the primary 

educational programs and giving seminars for teachers of mathematics are recommended. This study is 

limited to primary school students. However, a similar study may be carried out within the context of 

secondary schools and with a wider range of samples.  
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ÖZET 
Bu çalıĢmanın amacı, ilköğretim öğrencilerinin cinsiyet, tutum ve akademik baĢarı değiĢkenlerinin geometrik 

düĢünme düzeylerini ne derecede yordadıklarını ortaya çıkarmaktır. AraĢtırmanın çalıĢma grubunu Adana ili 

merkez ilçelerinde yer alan beĢ ilköğretim okulunun 4., 5.  6. ve 7. sınıflarına devam eden ve oransız küme 

örnekleme yöntemiyle belirlenen 1270 öğrenci oluĢturmuĢtur. AraĢtırmada veri toplama aracı olarak, “Van 

Hiele Geometri DüĢünme Testi” ve “Geometriye Yönelik Tutum Ölçeği” kullanılmıĢtır. Verilerin analizinde 

betimsel istatistik, Pearson korelasyon katsayısı ve çoklu regresyon analizi uygulanmıĢtır. ÇalıĢmanın 

sonucunda araĢtırmaya katılan öğrencilerin geometri düĢünme düzeylerinin düĢük olduğu, geometriye 

yönelik tutumlarının orta düzeyde olduğu ve geometrik düĢünme puanları ile tutumları arasında anlamlı ve 

orta düzeyde (r=.58) bir iliĢki olduğu sonucuna ulaĢılmıĢtır. Diğer taraftan geometrik düĢünme puanlarının 

tutum ve baĢarı değiĢkenini orta düzeyde yordadığı,  ancak cinsiyet değiĢkenini etkilemediği sonucuna 

ulaĢılmıĢtır (R=.587 R
2
=.345). Bu sonuçlar ıĢığında, özellikle ilköğretim seviyesinden baĢlayarak 

öğrencilerin, geometrik düĢünme düzeylerinin ve geometriye karĢı olan tutumlarının geliĢtirilmesine yönelik 

çalıĢmaların yapılması önerilebilir. Bu araĢtırma ilkokul ve ortaokul öğrencileriyle sınırlandırılmıĢtır. Ancak, 

benzer bir araĢtırma lise kapsamında ve daha geniĢ örneklem ile gerçekleĢtirilebilir.  
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INTRODUCTION 

 

Geometry whose subject area is shapes and objects has an indispensable 

place in human life. Geometry has been felt in every element from science to art 

since the earliest times (Van De Walle, 2001). Geometry, in mathematics 

curriculums, provides the students with the opportunity to develop problem solving, 

comparison, generalization and summarization skills (Napitupulu, 2001). In this 

process, students especially learn how to analyze geometric shapes and the relations 

between them. In this regard, it provides a natural environment in the development 

of deduction and proving skills of students.  

Geometry, in primary school mathematics curriculums, has gained great 

importance especially in the process of renewing the standards of National Council 

of Teachers of Mathematics in America (NCTM, 1989; Lehrer & Chazan, 1998). In 

this context, NTCM (2000) points out that the concept of geometry plays a 

productive role helping students to develop their habits and the ways of thinking 

mathematical and to interact with math. Research conducted within the context of 

mathematics and geometry in our country and throughout the world has especially 

focused on the effect of the attitude and gender over success (Yaratan & Kasapoğlu, 

2012; Ganley & Vasilyeva, 2011; Marchis, 2011; Yücel & Koç, 2011; Hemmings, 

Grootenboer & Kay, 2010; Moenikia & Babelan, 2010; Yılmaz, Altun, Olkun, 

2010; Meng, Lian & Ġdris, 2009; IĢık, 2008; Grootenboer & Hemmings, 2007; 

Brodie, 2004; Wong, 1992; Haladyna, Shaughnessy & Shaughnessy, 1983). In this 

context, it is observed that especially these two variables predict mathematic and 

geometry successes significantly.  

Attitude, which is considered as one of the basic emotional features affecting 

the learning process in education, is the reaction tendencies of people towards any 

object around them (Güney, 2009). According to Aiken (1996), attitude is a positive 

or negative reaction that has been learned previously towards a certain object, 

situation or an individual. Doganay (2009) emphasizes that attitude includes all the 

tendencies that determine how we treat people or objects. Because occurrence and 

development of attitudes is gradual, it continues for a while and it is gained by 

learning and experiencing (TavĢancıl, 2010). In this process, attitude consists of 

three components that are consistent with each other, which are cognitive, affective 

and behavioral. In the cognitive component dimension of attitude, it affects the 

thoughts and knowledge of the individual about the object; in the affective 

dimension, it affects feelings and evaluations; in the behavioral dimension, it affects 

the behaviors of the individual about the object (Aydın, 1990; Morgan, 1984).  

Success, again in the context of education, is the set of behaviors that are 

consistent with the objectives developed as the product of interactions of the 

individual with the surroundings (Bloom, 1998). From this perspective, it is 

accepted that developing positive or negative attitude toward any area or learning in 

education affects learning that area or information significantly. According to 

Debellis and Goldin (2006), success depends on positive attitudes. For example, 

Ercikan, McCreith & Lapointe (2005), in their researches, revealed that the most 
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powerful predictor of success in mathematics courses is the attitudes. Again, Brodie 

(2004), in his study, examined the relations between the attitudes and success of 

prospective teachers and revealed that attitude is an important predictor in the 

context of success in geometry. 

On the other hand, the main reason of why the gender is an important factor 

affecting the success is that the cultural factors are dominant over the biological 

factors. Although it may differ in different cultures, generally directing male 

students to the professions that are related to math and science topics more shows 

that male students are more successful in the context success in math and geometry 

(Erden & Akman, 2004). But again, there are studies indicating that the gender is 

not an important variable over the success in math and geometry or that the success 

is in favor of female students. 

 

Attitude and Success in Mathematics 

According to Haladyna et al. (1983), mathematical attitude is emotional 

willingness towards mathematics topics (numbers, geometry). Mcleod (1992) 

explains attitude in mathematics as the positive or negative feelings as a result of 

experiences.  

Attitude as a predictor within the context of mathematics course has been the 

focus in many studies. Research conducted in this context shows that there is a 

positive relation especially between success in mathematics and geometry and 

attitude (Moenikia & Babelan, 2010; Yee, 2010; Yıldız & Turanlı, 2010; IĢık, 2008; 

Samuelsson & Granstrom, 2007; Brodie, 2004, Peker & Mirasyedioğlu, 2003; 

Mogari, 1999; Ma & Kishor, 1997; Wong, 1992). For example, Mogari (1999), in 

his study named "Attitude and success in Euclidean geometry", determined that 

secondary school students had a positive attitude toward geometry and there was a 

moderate relationship between their success and attitude. Hemminge et al. (2010), in 

their studies, examined to what extend attitude, ability and gender variables predict 

success in mathematics. As a result of the study, it was concluded that attitudes of 

male students towards mathematics were more positive and their previous successes 

and attitudes towards mathematics predicted 69% of their success. Similarly, Yücel 

and Koç (2011), in the study conducted on primary school students, concluded that 

predictive power of attitude over the success in mathematics is 16%. In addition, 

Brodie (2004), in his study, examined the relationship between success in geometry, 

attitudes and genders of undergraduate students and revealed that attitude is an 

important predictor in determining the level of geometric thinking of students. To 

sum up, all of these studies in the literature imply that there is a positive relationship 

especially between success in mathematics and geometry and also attitude. In 

addition attitude is an important predictor in determining the geometric thinking 

levels of the students. 

 

Gender and Success in Mathematics 

In the literature, although there are many studies which reveal that gender is 

an important factor in success in mathematics and geometry, there are also many 
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studies which reveal that gender is not an important factor in success. While some 

of these studies emphasize that male students are more successful than female 

students in general (Ganley & Vasilyeva, 2011; ġahin 2008; Olkun, Toluk & 

DurmuĢ, 2002; Casey, Nuttall & Pezaris, 2001; Beller & Gafni, 2000; Duatepe, 

2000), some of the studies emphasize that female students are more successful than 

male students (Erdoğan, Baloğlu & Kesici, 2011; Fidan & Türnüklü, 2010; 

Moenikia & Babelan, 2010; IĢık, 2008; TaĢdemir & TaĢdemir, 2008; Timmermans, 

Van Lieshout & Verhoeven, 2007; Lloyd, Walsh & Yailagh, 2005; Yenilmez & 

Özabacı, 2003). However, there are also many studies demonstrating that gender is 

not an important variable in success (Oral & Ġlhan 2012; Karaman & Toğrol 2010, 

Lindberg, Hyde & Petersen, 2010; Yee, 2010; Atebe, 2008; Ekizoğlu & Tezer, 

2007; Halat, 2006, 2008b; Yılmaz, Turgut & Kabakcı 2008; IĢıksal & AĢkar 2005, 

Ai, 2002). 

For example, Casey, Nuttall and Pezaris (2001), in their studies, examined 

geometry skills of 8
th

 grade students in terms of gender. As a result of the study, 

they concluded that male students are more successful in terms of their geometry 

skills. On the other hand, Fidan and Türnüklü (2010), examined the level of 

geometric thinking of 5
th

 grade students according to the gender variable, and they 

revealed that geometric thinking levels of female students are higher than the male 

students. On the other hand, IĢıksal and AĢkar (2005) in the study they conducted 

over 7
th

 grade students concluded that gender is not an important predictor. Halat 

(2008b), in the study in which he examined levels of geometric thinking, 

determined that there is not a significant difference in terms of gender.  

As can be seen from the examples above, a clear conclusion cannot be 

reached in the studies conducted on attitude and success in mathematics and 

geometry. 

 

Van Hiele Geometric Thinking 

According to Van Hiele (1959) Geometry test developed by two Danish 

educators named Pierre Van Hiele and Dina Van Hiele-Geldof about teaching 

geometry, the level of geometric thinking of individuals includes five levels. Each 

level indicates how individuals think over the concepts in geometry and these types 

of thinking. In order to be at a level, the previous levels should be passed. 

Therefore, the levels are hierarchical. Transition between the levels depends on the 

subject of teaching, the quality of education and the experiences of teachers and 

students. The features of Van Hiele geometric thinking levels can be respectively 

listed as follows (Altun, 2005; Baki, 2006; Baykul, 2005; Crowley, 1987; Usiskin, 

1982; Van Hiele, 1959; Van de Walle, 2001).  

 

Level “1”: Visualization/Recognition: An individual at this level can distinguish the 

features of shapes and classify them according to their appearance. In addition, 

geometric shapes and objects are perceived as a whole. Square and triangle are 

different from each other. "A square is a square" for an individual. They cannot 

comprehend the definition and features of a square depending on the definition, they 

http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Lindberg%20SM%5Bauth%5D
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Petersen%20JL%5Bauth%5D
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can just say the name depending on the appearance. For example, they can't notice 

that there is a special square or rectangular. The suitable activities that can be done 

with an individual at this level are generally make them play items that contain 

geometric shapes, make them tell their observations and experiences about these 

items and providing opportunities to draw these items.  

Level “2”: Analysis: An individual at this level can say the features of each shape in 

a class, but he cannot establish the relationship between these shapes. The 

individual at this level can reach some generalizations about shapes. For example, 

they can say that all the edges of a square are equal and perpendicular to each other, 

that the reciprocal edges of a parallel edge are equal and parallel to each other. They 

can classify the shapes according to their characteristics such as angle, edge. 

Activities such as measuring objects, identification, transforming a shape into 

another by disrupting, classification can be done with an individual at this level.  

Level “3”: Informal Deduction /Order: Individuals at this level can sort the shapes 

and relationships logically, but may not be able to calculate according to 

mathematical system. They can make simple, informal inferences, but cannot 

understand the proofs. They can distinguish other relations from the relations they 

know using informal expressions. When you say that the perpendicular edge going 

down from the top point of a triangle is both angle bisector and median, a student at 

this level can notice that this triangle is an isosceles triangle or equilateral triangle.  

Level “4”: Deduction: Individuals at this level can compare and discuss the feature 

of shapes. In addition, the individual can explain the relationships between axioms, 

theorems, postulate and definitions and can comprehend the processes of reasoning 

by induction. It corresponds to high school period.  

Level “5”: Rigor: Individuals at this level can notice various axiomatic systems and 

comprehend the relationships between them. They can interpret the non-Euclidean 

geometry that is not included in the mathematics program. The students at this level 

can deal with geometry as a science.  

 It should be noted that these levels that were originally defined between 0-4 

within the context of Van Hiele Geometry Thinking Levels (Van de Walle, 2001; 

Carroll, 1998; Usiskin, 1992; Van Hiele, 1959) were defined in the form of 1-5 in 

later studies (Bulut & Bulut, 2012; Lie & Harun, 2011; Atebe & Schäfer, 2010; 

Fidan & Türnüklü, 2010; Knight, 2006; Senk, 1989). Arranging these levels of 

thinking in the form of 1-5 provides an opportunity to use the level of "0" for the 

individuals that cannot be assigned in the visual level that is the first of the levels 

(Knight, 2006; Senk, 1989). This level is defined by Clements and Battista (1990) 

as the level in which only distinguishing cornered geometric shapes from un-

cornered geometric shapes is possible. 

When the studies conducted on Van Hiele geometric thinking levels are 

examined, generally, geometric thinking levels of students (Atebe & Schäfer, 2010; 

Fidan & Türnüklü, 2010; Atebe, 2008; Erdogan, 2006; Napitupulu, 2001; Usiskin, 

1982) and geometric thinking levels of teacher and prospective teachers (Bulut & 

Bulut, 2012; Oral & Ġlhan, 2012; Meng & Sam, 2009; Atebe, 2008; Halat, 2008a, 

2008b; Knight, 2006; Toluk, Olkun & DurmuĢ, 2002; Duatepe, 2000), geometric 
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thinking levels with various teaching methods (Meng & Idris, 2012; Duatepe-Paksu 

& Ubuz, 2009; Meng, 2009; Akkaya, 2006; Erdogan, 2006; Johnson, 2002) and 

Van Hiele Geometric thinking levels with academic achievement were tested 

(Watson, 2012; Atebe & Schäfer, 2010; Napitupulu, 2001).  
 

Problem Statement 

  With the increasing importance of teaching geometry, it has been observed 

that the studies conducted in mathematics programs generally focus on the factors 

that predict attitude or gender (Brodie; 2004, Frykholm, 1994) or focus on Van 

Hiele geometric thinking levels (Bulut & Bulut, 2012; Oral & Ġlhan, 2012; Atebe & 

Schäfer, 2010; Fidan & Türnüklü, 2010; Meng, 2009; Meng & Sam, 2009; Halat, 

2008a, 2008b; Akkaya, 2006; Erdogan, 2006; Knight, 2006; Napitupulu, 2001). 

However, there is not any study that examines gender and attitudes towards 

geometry of especially primary school students in terms of Van Hiele geometric 

thinking levels. In this respect, the main objective of this study is to reveal primary 

school students' geometric thinking levels related to gender, attitude toward 

geometry and mathematics achievement. The following questions were asked in 

accordance with this main purpose: 

1. How are the geometric thinking levels of primary school students?  

2.  How are the attitudes of primary school students toward geometry?  

3. Does the variables gender, attitude toward geometry and mathematics 

achievement predict the geometric thinking levels of students in a meaningful 

way? 

 

METHOD 

  

Model of the Study 

 The research is a study of relational screening model. Relational screening 

model is a research model aimed at determining the presence and degree of the change 

in common between two or more variables (Gay, 1987) or predicting the results and 

relations between the variables (Creswell, 2008). In this study, it is tried to put forward 

the predictive power of gender, attitude toward geometry and geometric thinking level 

of success in mathematics classes of primary school students.  

 

The Sample 

 The study group of the research consisted of 1270 4
th

, 5
th

, 6
th

 and 7
th

 grade 

students determined by the disproportionate cluster sampling method from five 

primary schools located in Adana. The demographic data of the participants is 

presented in Table 1 

 

 

 

 

 

 



Predictor variables for primary school students related to Van Hiele geometric thinking  265 

 

Journal of Theory and Practice in Education / Eğitimde Kuram ve Uygulama 

Articles /Makaleler - 2014, 10(1): 259-278 

Table 1. Demographic Data of the Participants 

Variables f % 

Gender 
Female  637 50.2 

Male  633 49.8 

Classroom Level 

Fourth Grade 256 20.2 

Fifth Grade 368 29 

Sixth Grade 304 24 

Seventh Grade 342 26.8 

 

When Table 1 is examined it can be seen that the 50.2% (637) of the students is 

female and 49.8% (633) is male and 20.2% (256) is fourth grade, 29% (368) is fifth 

grade, 24% (304) is sixth grade and 25.3% (342) is seventh grade students.  

 

Data Collection 

"Van Hiele Geometric Thinking Test" and "Attitude Scale towards 

Geometry" were used as the data collection tool in the study. Information on the 

measurement tools mentioned is listed below in sub-titles. 

Van Hiele Geometric Thinking Test: "Van Hiele Geometric Thinking Test" 

developed by Usiskin (1982) and whose Turkish adaptation, reliability and validity 

were performed by Duatepe (2000) was used in order to determine the geometric 

thinking levels of the students participated in the study. This test includes five 

hierarchical levels. For each test, Cronbach Alpha reliability coefficient ranges from 

.69 to .79 in Usiskin's data; from .59 to .82 in Duatepe's (2000) data; and from .55 to 

.72 in the data of this study.  

This test includes five questions for each thinking level and a total of 25 

multiple choice questions. The first five questions represent the 1st level, the second 

five questions represent the 2nd level, the third five questions represent the 3rd level, 

the fourth five questions represent the 4th level and the fifth five questions represent 

the 5th level. A student has to answer correctly at least three of the five questions in 

order to be assigned to a certain level (Usiskin, 1982). The scoring system designed 

by Usiskin (1982) was used in the determination of geometric thinking levels. 

According to this scoring system, predominantly scores were calculated taken from 

each level (Usiskin, 1982; Knight, 2006): 

0.  The ones who cannot answer correctly three or more questions in any 

level get 0 points, 

1. The ones who answers correctly the questions 1-5 of the level and provide 

the criteria get 1 point, 

2. The ones who answers correctly the questions 6-10 of the level and 

provide the criteria get 2 points, 

3. The ones who answers correctly the questions 11-15 of the level and 

provide the criteria get 4 points, 

4. The ones who answers correctly the questions 16-20 of the level and 

provide the criteria get 8 points, 
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5. The ones who answers correctly the questions 20-25 of the level and 

provide the criteria get 16 points.  

 

Accordingly, a student can take maximum 1 point for the first level, 3 points 

for the second level, 7 points for the third level, 15 points for the fourth level and 31 

points for the fifth level. Because the geometric thinking levels of primary school 

students are expected to be maximum in the third level (Atebe, 2008; Pickreign & 

Capps, 2000; Mistretta, 2000), the top level that the study group can reach is the "3
rd 

Level" and thus, first 15 questions were evaluated. These levels should be achieved 

respectively and depend on the teaching process more than age and maturity of the 

learners.  

The Scale of Attitude toward Geometry: In the study, the scale of attitude 

towards geometry consists of twelve items in order to determine the attitudes of 

primary school students towards geometry (Duatepe, 2004). These sub-factors are 

Interest/Enjoyments and Confidence/Anxiety. The scale of attitude towards 

geometry is evaluated on 5 point Likert Scale (1-totally disagree, 5-totally agree). 

The lowest point that can be achieved is 12 and the highest point that can be 

achieved is 60 in the total. While disturbing the points the students are categorized 

as: 5.00-4.21 “totally agree”; 4.20-3.41 “agree”; 3.40-2.61 “unstable”; 2.60-1.81 

“disagree” and 1.80-1.00  “totally disagree”.  

Originally, in her study, Duatepe (2004) ranges Cronbach Alpha reliability 

coefficient from 0.70 to 0.91. However, the Cronbach Alpha for this study is 

calculated as .82 and .79 respectively. 

Success in Mathematics: Success in mathematics was taken as the third 

variable in the study. In this context, the students’ mark related to 2011-2012 

academic year was taken into consideration. Accordingly, the grades of success are 

between the reference range "5-Well", "4-Good", "3-Middle", "2-Pass", and "1-

Fail" (Ministry of Education, 2007).    

 

Data Collection 

In the research, data were collected in the spring semester of 2011-2012 

academic year. The school administrators, the students and teachers participated in 

this study was informed briefly about the purpose of the study and data collection 

tools. The study was applied to the students who volunteered. The implications 

were carried out by the researcher and continued approximately for one lesson hour 

(40 minutes).  

 

Data Analysis 

Descriptive statistics were used in the analysis of the data obtained from the 

study. In addition, the relationship between geometric thinking points and genders 

of the students and their attitudes towards geometry were analyzed by Pearson's 

correlation coefficient. Additionally, multiple regression analysis was performed in 

order to determine to what extent the attitude toward geometry and gender variables 

predict the levels of geometric thinking. Whether the necessary assumptions were 
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provided or not was checked before starting the Multiple Regression Analysis and it 

was determined as a result of the analyzes that multicollinearity and autocorrelation 

problem did not exist. Because of the fact that the binary correlation values of the 

independent values are under .80, that VIF values are less than 10, that tolerance 

values are greater than 20 ad CIS are less than 30, it was concluded that 

multicollinearity didn't exist. In addition, because of the fact that Durbin-Watson 

values are between the values 0-2, it was concluded that there were not any 

autocorrelation (Tabachnick & Fidell, 2001). Standard regression method was used 

in the analysis of multiple regressions. 

 

RESULTS 

 

 The findings obtained from the analysis of the data in accordance with the 

given order of sub-problems in this part of the study. The distribution related to the 

geometric thinking levels of primary school students participated in the study was 

given in Table 2.  
 

Table 2. The Distribution Related To the Geometric Thinking Levels of 

Students 

Geometric Thinking Levels N % 

0* 819 64.5 

1 335 26.4 

2 82 6.5 

3 34 2.7 

Total 1270 100 

*: Level 0: In the study, it is accepted as the level in which the students who cannot provide the criteria 

required for any level. 

 

When Table 2 is examined, it is seen that 64.5% of the students are at level 

"0". Accordingly, it can be said that the students were not able to answer three 

questions out of five correctly in any level. In addition, it is seen that approximately 

one-quarter (26.4 %) of the students are at level "1". 

he distribution related to the attitudes of the students towards geometry participated 

in the study was given in Table 3.  
 

Table 3. Arithmetic Mean and Standard Deviation Values related to the attitudes of 

the Students towards Geometry 

Sub-Factors of Attitudes Towards Geometry N X  S 

Interest/Enjoyment 1270 3.58 1.07 

Confidence/Anxiety 1270 3.72 1.04 

Total  1270 3.08 1.63 
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When Table 3 is examined, it can be seen that the arithmetic mean value 

related to the "Interest/Enjoyment" scale is 3.58, the arithmetic mean value related 

to the "Confidence/Anxiety" scale is 3.72 and the arithmetic mean value related to 

the whole of the scale is 3.08. Accordingly, it can be said that the views related to 

"Anxiety" corresponds to "I agree" and views related to "Interest/Enjoyment” and 

the whole of the scale corresponds to "unstable". 

Multiple regression analysis was used in order to determine to what extent 

the attitudes towards geometry, academic achievement and gender independent 

variables predict geometric thinking points. Before making the multiple regression 

analysis, Pearson correlation coefficients were calculated in order to reveal the 

relationship between the dependent and independent values and these values were 

given in Table 4. 
 

Table 4. The Results of Correlation Analysis between Geometric Thinking 

Points of Students and Attitudes towards Geometry, and Academic 

Achievement and Gender 

 
Geometric 

Thinking Points 

Attitudes 

Towards 

Geometry 

Fail Pass Middle Good Well  
Gend

er 

Geometric 

Thinking Points 
1 .582

**
 -.082

**
 -.026 .009 -.015 .134

**
 .065

*
 

Attitudes 

Towards 

Geometry 

- 1 -.074
**

 -.059
*
 -.032 -.011 .180

**
 .108

**
 

Fail - - 1 -.064
*
 -.102

**
 -.141

**
 -.191

**
 -.025 

Pass - - - 1 -.116
**

 -.162
**

 -.218
**

 -.020 

Middle - - - - 1 -.257
**

 -.346
**

 -.004 

Good - - - - - 1 -.482
**

 .007 

Well - - - - - - 1 .007 

Gender .- - - - - - - 1 

*:p<.05; **:p<.001; ***:Fail: the ones achieved 1; Pass: the ones achieved 2; Middle: the 

ones achieved 3; Good:  the ones achieved 4; Well: the ones achieved 5. 

 

When Table 4 is examined, it is seen that there is a positive, moderate (r=.58) 

relationship between geometric thinking point and attitudes towards geometry and a 

low level relationship between other variables. Accordingly, the fact that the 

correlation of independent variables with the dependent variables is significant and 

the relationship between the independent variables is high, as Büyüköztürk (2006) 

stated; not higher than 0.80, is the indication of that independents variables can be 

taken to regression analysis. 

On the other hand, when the relationship between independent variables such 

as attitude, success and gender are examined, it is observed that there is a positive 
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low level relationship between attitude and gender. The fact that there isn't any 

significant relationship between gender and success is given in Table 4.  

Multiple regression analysis was performed in order to determine the 

predictive power of attitude, academic achievement and gender variables on 

geometric thinking points. The results of the analysis are given in Table 5.  

 

Table 5. Results of the Regression Analysis of the Factors Affecting Geometric 

Thinking 

*Fail: the ones achieved 1; Pass: the ones achieved 2; Middle: the ones achieved 3; Good:  the ones achieved 

4; Well: the ones achieved 5. 

 

As can be seen clearly in Table 5, there is a significant moderate relationship 

between attitude towards geometry, academic achievement and gender variables 

and geometric thinking points. (R=.587 R
2
=.345, F (7-1256) =214.224, p<.01) 

These variables explain 34% of the total variance in geometric thinking points of 

students.  

According to the standardized regression coefficients (β), the relative 

importance sequence of predictive variables on geometric thinking levels is: attitude 

towards geometry, success in mathematics and gender. When the results of t test 

related to the significance of regression coefficients, it is observed that attitude 

towards geometry and success in mathematics predict geometric thinking 

significantly; that gender is not a significant predictor on thinking levels. In this 

case, it is possible to say that attitude and success are more effective variables on 

geometric thinking. 

 

DISCUSSION AND CONCLUSION 

 

In this study, the relationship between geometric thinking levels, attitudes, 

academic achievements and genders of primary school students and how these 

variables are predicted are tried to be explained. As a result of the study, it was 

concluded that geometric thinking levels of the students participated in the study is 

Variable  B Std. 

error 

Beta(β) t p Zero-

order 

Partial 

Constant  1.427 .253  5.643 .000   

Attitudes Towards Geometry   .909 .038 .568 24.047 .000 .582 .561 

*Fail .122 .351 .010 .347 .729 -.082 .010 

Pass .631 .329 .061 1.918 .055 -.026 .054 

Middle .726 .281 .100 2.583 .010 .009 .073 

Good .520 .264 .087 1.968 .049 -.015 .055 

Well .662 .258 .123 2.568 .010 .134 .072 

Gender .031 .121 .006 .261 .795 .067 .007 

R=.587 R
2
=.345 Adjusted  R

2
=.341  

F(7-1256)=214.224 p<.01 
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low, that attitude towards geometry is moderate and that there is a significant and 

moderate (r=.58) relationship between geometric thinking points and attitudes. 

In the study, firstly the Van Hiele geometric thinking levels are examined, it 

was concluded that 64.5% of the students were not assigned to any level "0", 26.4 

% of the students were at level 1 (Visualization/ Recognition), 6.5% of the students 

were at level 2 (Analysis) and 2.5% of the students were at level 3 (Informal 

Deduction /Order). In this case, it is concluded that primary school students are at 

various geometric thinking levels and there are students at every levels even if the 

rates are different. Similar results were obtained from the studies conducted on this 

subject (Watson, 2012, Oral & Ġlhan, 2012; Fidan & Türnüklü 2010, Atebe, 2008; 

Carroll, 1998). However, according to the National Council of Teachers of 

Mathematics (NCTM, 2000), primary school students should be at level 2 (Atebe, 

2008; Halat, 2006; Altun, 2005; Usiskin, 1982).  

Similarly, in other studies conducted, it is observed that geometric thinking 

levels expected from students are low (Oral & Ġlhan, 2012; Watson, 2012;  Lie & 

Harun, 2011; Atebe & Schäfer, 2010; Fidan & Türnüklü 2010; Yıldız &Turanlı, 

2010; Meng & Sam, 2009; Atebe, 2008; Yılmaz, Turgut, Kabakcı, 2008; Duatepe, 

2000; Sandt, 2007; Erdogan, 2006; Halat, 2006; Knight, 2006; Mistretta, 2000; 

Carroll, 1998; Ahuja, 1996; Usiskin, 1982). For example, Caroll, as a result of his 

study in which he examined Van Hiele geometric thinking levels of primary school 

students, concluded that 46% of 5th grade students are at level "0", 41% are at level 

"1", 13% are at level "2". Usiskin (1982) stated that geometric levels of 60% of the 

students who begin high school education are at level 0 and 1. Similarly, Lie & 

Harun (2011), pointed out that majority of the primary school students whose 

average age is 14 are at level 1 of Van Hiele geometric thinking levels.  

From the perspective of attitude, it is observed that the students are at high 

level to the "Interest/Enjoyment" and "Confidence/Anxiety" factors but they are at 

moderate level in terms of the total score. This result is parallel with the studies of 

Aktas & Aktas (2012), Dede (2012), Yücel & Koç (2011), ÖzkeleĢ-Çağlayan 

(2010), IĢık (2008), Ekizoğlu & Tezer, (2007), Bindak (2004), and Peker & 

Mirasyedioğlu (2003).  

Another important result obtained from the study is that there is not a 

significant relationship between the gender and geometric thinking variables. 

Accordingly, we can say that geometric thinking points of male and female students 

are close to each other. This finding resembles with the studies conducted by Oral & 

Ġlhan (2012), Halat (2006, 2008b) and Yılmaz, Turgut & Kabakcı (2008). However, 

in contrast to this finding, while ġahin (2008), Atebe (2008), Erdogan, (2006), 

Olkun, Toluk & DurmuĢ (2002), Duatepe (2000), and Ma (1995) reach to a 

significant difference statistically in favor of male students in terms of geometric 

thinking levels, Fidan and Türnüklü (2010) reached a significant difference in favor 

of female students. As it is clearly seen in these findings, there is not a common 

conclusion related to the relationship between gender and geometric thinking level 

in the studies. In this case, it can be said that the gender variable is not an effective 

factor in terms of geometric thinking.  
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As the final purpose in the study, it was concluded that geometric thinking 

points predict attitude and success variables at moderate level, but do not affect 

gender variable (R=.587 R
2
=.345). This result is parallel with the study of Frykholm 

(1994) and Brodie (2004). Frykholm, in his study, concluded that geometric 

thinking levels of 8
th

, 9
 th

, 10
 th

 and 11
th

 grade students predict age, gender, class 

grade, success test, geometry test predictor variables significantly.  

Geometry, whose subject field is shapes and objects, plays an important role 

especially in the developments of problem solving, comparison, generalization and 

summarization skill of the students. Using the relationships of especially geometric 

shapes with each other and the analysis methods of these shapes in geometry 

teaching is of great importance for the development of conclusion and proving skills 

of the students.  

Research conducted within the context of mathematics and geometry in the 

literature focuses on the effect of especially attitude and gender variables on success 

(Yaratan & Kasapoğlu, 2012; Ganley & Vasilyeva, 2011; Marchis, 2011; 

Hemmings, et al., 2010; Moenikia & Babelan, 2010; Meng, et al., 2009; IĢık, 2008; 

Grootenboer & Hemmings, 2007; Brodie, 2004). In this context, it is observed that 

especially these two variables predict success in mathematics and geometry 

significantly.  

The findings obtained from this study indicate the similar results. In this 

context, it can be concluded that the students gathered in different geometric 

thinking levels, but very few of them are at the geometric thinking level expected 

from them. In addition, another important finding obtained from the study is that the 

attitudes of students towards geometry are moderate and there is a moderate level of 

relationship between geometric thinking levels and attitudes. In addition, it is 

observed clearly in the study that geometric thinking levels predict attitude towards 

geometry and success in mathematics at a moderate level. 

 Based on these results, teachers play an important role in the development of 

geometric thinking levels and attitudes towards geometry of students especially 

starting from primary levels. In this context, giving more importance to geometry in 

the primary educational programs and giving seminars for teachers of mathematics 

are recommended. This study is limited to primary school students. However, a 

similar study may be carried out within the context of secondary schools and with a 

wider range of samples.  
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