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Summary

Introduction

In the literature review on geometry attitude, it is seen that scale development studies are
at the forefront and experimental studies are accompanied. Bindak (2004) developed a
geometry attitude scale and conducted a reliability and validity study. Bulut, Ekici, Iseri and
Helvaci (2002) developed an attitude scale towards geometry. Again, Ozdisci and Katranci
(2019) developed an attitude scale towards geometry at the secondary school level. In addition,
Fidan (2019) examined the effect of teaching three-dimensional geometric shapes with oil
paintings and dynamic visuals on success and attitude. In domestic studies on geometry belief,
it is seen that Unlii and Ertekin (2018) developed a geometry belief scale for secondary school
students, whereas Paksu (2008) examined the beliefs of teachers according to the branch and
gender variable. When studies on geometry attitude abroad were examined, the relationship
between attitude and success was investigated by Mogari (2003) according to class level, and
Ruffell, Mason and Allen (1998) evaluated math attitude. Utley (2007) is seen that the
construction and reliability of geometry attitude are examined. When the studies related to the
belief in geometry abroad are examined, Ambrose (2004) investigated the influence of the
character on belief in Furinghetti and Pehkonen (2002), where he investigated the effect of the
character on the belief of mathematics. Kajander (2007) investigated mathematics
comprehension skills and beliefs of elementary teacher candidates in mathematics teaching,
Philipp (2007) analyzed the beliefs of mathematics teachers, Purnomo, Suryadi and Darwis
(2016) 's elementary teachers' belief levels in mathematics classes It was determined that
Schoenfeld (1983) analyzed the belief system and Thompson (1992) evaluated teachers' beliefs

and concepts.

Method

The study is descriptive. Descriptive studies aim to describe a given situation as precisely
as possible. Descriptive method is widely used in education. Researchers generally prefer to
make descriptive studies to summarize the characteristics of individuals, groups or physical
environments (Biiyiikoztiirk, Kilig Cakmak, Akgiin, Karadeniz, & Demirel, 2012). In the study,
relational survey method, which is one of the types of screening research, was preferred to
examine the relationship between belief and attitude and success in geometry lesson. Relational
survey method is a research model that aims to detect the presence or degree of simultaneous

change of the relationship between two or more variables. In such models, the relationship
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between variables and variables are symbolized separately (Karasar, 2011, p.81). For this

reason, the relationship between geometry attitude, belief and success was analyzed.

Results

The geometry learning area, which is considered to be important for mathematics teaching
and called the backbone, is located in all grade levels from 5 to 8" grade in secondary school
mathematics education programs, and it is seen as extremely important in mathematics teaching
process. Therefore, beliefs and attitudes about this learning field come to the fore. Accordingly,
in this study, mathematics achievement of middle school students along with their geometry
beliefs and attitudes were investigated. Descriptive statistics of the scales and mathematics
achievement scores used in the study, descriptive statistics based on gender, parental education
level, class and mathematics achievement variables, independent sample t-test results, ANOVA
test results, and their interpretation along with the effect size values were given. In addition, a
correlation matrix was created for the relationship between variables, and regression analysis

coefficients were calculated.

Discussion and Conclusion

In the study, a correlation table was created to analyze the relationship between the
variables. When the data are examined, it is seen that the relationships between the variables
are positive and meaningful. When the relationships between geometry attitude and sub-
dimensions are examined, it is seen that the highest relationship is between the sub-dimension
of liking. In addition, the relationships among other sub-dimensions were also very good. When
the relationships between the belief in geometry and its sub-dimensions are examined, it is seen
that the highest relationship is between the teaching sub-dimension. However, the relationship
with other sub-dimensions is also very strong. In addition, there was a moderate relationship
between geometry belief and attitude, a medium level between geometry belief and
mathematics achievement, and a high level of relationship between geometry attitude and
mathematics achievement. The reasons for these results are that beliefs about geometry are
related to attitudes and affect mathematics achievement. In addition, after conducting
correlation analysis, regression analysis was performed to determine the predictive power
between geometry beliefs, attitudes and mathematics achievement. When the findings are
examined, it is seen that the belief in geometry significantly predicts mathematics achievement.
When the regression relationship between variables was examined, it was determined that the
power of geometry belief to predict mathematics achievement was approximately 28%. In other
words, geometry belief is a significant predictor of mathematics achievement. In addition, it is
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seen that geometry attitude significantly predicts mathematics achievement. When the
regression relationship between variables was examined, it was determined that the power of
geometry attitude to predict mathematics achievement was approximately 49%. In other words,
geometry attitude is a significant predictor of mathematics achievement. In addition, it is seen
that the belief in geometry significantly predicts geometry attitude. When the regression
relationship between variables is examined, it is seen that the power of geometry belief to
predict geometry attitude is about 46%. In other words, geometry belief is a powerful and
meaningful predictor of geometry attitude. The reason for these results can be thought as
geometry belief predicting geometry attitude and geometry attitude predicting mathematics

achievement.
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Introduction

Geometry is more concrete than other mathematics fields due to the shapes and objects it
contains, and it remains at the forefront of establishing a relationship with daily life (Ramdhani,
Usodo & Subanti, 2017). It is stated that geometry, which is one of the sub-learning areas and

an integral part of mathematics, is the combination of two words, Geo, meaning “world” in
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Ancient Greek, and Metry, meaning to “measure”. It is also stated that the word geometry is
derived from “Jyamiti”, which is a Sanskrit word. The word “jy” means arc and curve; the word
“miti” means a straight line or measuring (Jones, 2002, s.122). It is important that the
individuals learn the axiomatic structure that forms the base of geometry, which is concentric
with our lives so that the children can develop a positive attitude towards mathematics (Altun,
2015, 5.393). Besides, geometry is a learning area that facilitates the improvement of children’s
comparison, generalization, summarizing, and problem-solving skills (Napitupulu, 2001; qtd.
in Ozdis¢i & Katranci, 2019, 5.1565).

Attitudes or beliefs may occupy the primary position while evaluating the effects of
success in the mathematics learning area, and the sub-learning area, geometry (Unlii & Ertekin,
2018, s.38). The concept of attitude is defined as the tendency constituting an individual’s ideas,
feelings, and behaviors about people, objects, events, and facts (Bakircioglu, 2006, s.217).
Ajzen (1988) and Triandis (1971) explain the attitude, which they previously explained as a
structure consisting of positive or negative feelings towards an individual, institution, or an
event, as a multi-faceted structure of cognitive, emotional, and behavioral components (Qtd.
Ruffell, Mason & Allen, 1998). Bindak (2004, p.8) defines attitude as a mental, emotional, and
behavioral predisposition of reaction that the individual organizes against oneself or any object,

social issue, or event based on experience, motivation, and knowledge.

With the introduction of the concept of attitude into the scientific literature, attitude
concepts related to different disciplines were also introduced in the literature, and the
differences of these attitude concepts became prominent. Individuals start developing an
attitude towards mathematics as soon as they are exposed, and these attitudes may affect the
students’ learning process of mathematics (Utley, 2007, p.89). The concept of attitude towards
geometry found its place in our daily life, and scientists researched this concept from time to
time. Therefore, the attitude towards geometry is identified based on the explanations of
attitude. Bindak (2004) explains the attitude towards geometry as the tendency consisting of
thoughts, feelings, and behaviors of an individual towards geometry, activities on the subjects
of geometry, geometry teachers, and the personal effects of geometry on students. Based on the
definitions of similar attitude concepts, attitude towards geometry can be explained as the
tendency consisting of cognitive, affective, or psychomotor actions towards the learning,
outcomes, and activities related to geometry.

Similar to the concept of attitude, with the introduction of belief concepts related to

different disciplines were also introduced in the literature, and derivatives of belief concepts
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were developed. Therefore, the geometry belief concept related to the geometry sub-learning
area was introduced in the literature and researched (McLeod, 1992). Accordingly, the concept
of belief was identified as the statements accompanying the emotional sides of attitudes. The
beliefs transform into attitudes when emotional elements, including former assessments
regarding the existence or characteristics of objects or events (Inceoglu, 2010; Tavsancil, 2010).
It has been stated that beliefs affect all the decisions individuals take, develop at an early age,
and are resistant to change (Pajares, 1992). Whereas some studies suggest that the concept of
belief is related to the cognitive fields, other studies suggest that it is related to the affective
domain (Purnomo, Suryadi & Darwis, 2016). The affective domain is a complex structure
consisting of four main dimensions: feelings, attitudes, beliefs, and values (Goldin, 2002).
Beliefs can change gradually (Ambrose, 2004; Kajander, 2007). Beliefs are multidimensional
structures that can be defined as one's understanding or propositions about their subjective
worlds (Philipp, 2007). Accordingly, beliefs about mathematics are defined as the person's view
of the world of mathematics, that is, the perception of one’s approach to mathematics and
mathematical studies (Paksu, 2008, p.96). The concept of belief used in mathematics education
research has many varieties. Hence, different definitions can be used in different studies
(Furinghetti & Pehkonen, 2002; Thompson, 1992).

Literature review of the Turkish researchers on geometry attitude reveals that generally,
scale development studies occupy the primary position, and experimental studies are carried
out as well. Bindak (2004) developed a geometry attitude scale for highschool students and
conducted reliability and validity studies. Bulut, Ekici, iseri and Helvac1 (2002) developed a
geometry attitude scale for the 8" and 10" grade students. Ozdis¢i and Katranci (2019)
developed a geometry attitude scale for the secondary school students. Fidan (2019) researched
the effect of teaching 3D geometric shapes using oil paintings and dynamic images on success
and attitudes. In addition, Aktas and Aktas (2013) developed a 24-item scale consisting of 4
sub-factors to determine the high school students’ attitude towards the geometry lesson. When
the Turkish literature about geometry belief is reviewed, it can be seen that Unlii and Ertekin
(2018) developed a belief scale about geometry for secondary school students; and Paksu
(2008) researched teachers' beliefs according to the branch and gender variable. When the
international literature about geometry attitudes is reviewed, it can be seen that Mogari (2003)
researched the correlation between attitude and success based on the grade level; and Utley
(2007) evaluated the development of geometry attitudes and reliability. When the international
foreign studies about geometry belief are assessed, it can be seen that Ambrose (2004)

researched pre-service primary school teachers’ geometry belief in mathematics teaching;
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Furinghetti and Pehkonen (2002) evaluated the effect of traits on belief; Goldin (2002) analyzed
the mathematics belief structure using meta analysis; Kajander (2007) researched mathematical
understanding skills and beliefs of pre-service primary school teachers in mathematics teaching;
Philipp (2007) analyzed the beliefs of mathematics teachers; Purnomo, Suryadi and Darwis
(2016) assessed the level of belief of pre-service primary school teachers in mathematics class;
Schoenfeld (1983) analyzed the belief system; and Thompson (1992) assessed the structure of
belief and concept of teachers. National and international studies show that belief and attitude
towards geometry are essential for mathematics achievement. Studies on researching the effects
of attitudes towards geometry, which is a sub-branch of mathematics, on mathematics lessons
will contribute to the literature. It is foreseen that researching beliefs towards geometry and
attitudes in terms of holistic and sub-dimensions will reveal important results for the
mathematics achievement of secondary school students. Accordingly, in this research, the
mathematics achievement, belief, and attitudes of secondary school students towards
mathematics based on gender, educational background of parents, and grade variables, and the
correlation and regression (prediction) relationship between belief and attitude towards

geometry and mathematics achievement are studied.
The Aim of the Research

This study aims to evaluate the relationship between the belief and attitudes of middle
school students towards geometry and mathematics achievement. The answers for the following

questions were sought in line with this aim:

1. What is the relationship between geometry beliefs and attitudes and the mathematics

success of secondary school students?

2. Do the geometry beliefs and attitudes and mathematics success of secondary school
students differ according to the variables of the gender of the students, the parents'

education level, and grade?

3. What is the correlational relationship between geometry beliefs and attitudes and

mathematics success of secondary school students?

4. What is the predictive power between geometry beliefs and attitudes and mathematics

success of secondary school students?

Method
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Research Design

The study is of descriptive design. Descriptive studies aim to define a given situation as
much as possible. The descriptive method is widely used in studies in the field of education.
Researchers prefer descriptive studies to summarize the features of individuals, groups or
physical environments (Biiylikoztirk, Kili¢ Cakmak, Akgiin, Karadeniz, & Demirel, 2012).
The relational screening model of the survey research models was preferred for researching the
relationship between the belief and attitude towards the geometry lesson and achievement. The
relational screening model is the research design that aims to determine the presence or the
level of change between two or more variables. The correlation between the variables and the
variables are symbolized separately in such models (Karasar, 2011, p.81). Therefore, the
correlation between attitude and belief towards geometry and mathematics success was

analyzed.

Study Participants

The study participants are the secondary school students, selected by simple random
sampling, studying in a middle-sized province in the Mediterranean Region of Turkey during
the 2019-2020 academic year. Of the students, 255 (52.04%) are female, and 235 (47.96%) are
male. The reason for using the simple random sampling method in the study is that in this
sampling, each unit of the universe has an equal probability of being one of the samples (Can,
2016, p.26). Thus, 120 (24.69%) of the sample are 5"-graders, 122 (24,89%) are 6"-graders,
121 (24,69%) are 7"-graders and 127 (25,91%) are 8"-graders. While creating the sample group
in the study, the numbers for gender and grade variables were chosen similarly for an ethical
distribution.
Data Collection Tools

The participants were presented with the “Personal Information Form” developed by

the researchers, “Belief Scale for Geometry” developed by Unlii and Ertekin (2018), and
“Geometry Attitude Scale” developed by Bulut, Ekici, Iseri and Helvaci (2002) as data
collection tools. More information about these tools can be found below:

Personal Information Form: The Personal Information Form, developed by the researchers,
consists of four questions inquiring about the gender of the participants, educational
background of the parents, grade, mathematics achievement scores (the researchers checked the
e-school information of the students through the classroom teachers), and demographic
information. Three expert mathematics educators and a Turkish language expert supervised the

draft, and the final form was created in line with their feedback.
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Geometry Belief (GB) Scale: The geometry belief scale, developed by Unlii and Ertekin (2018),
Is a five-point Likert-type 3-factor structure with 16 items. The scale has three sub-dimensions,
namely “importance”, “nature”, and “teaching”. Unlii and Ertekin (2018) calculated Cronbach's
Alpha value of their scale as 0.755, and the reliability coefficient of this study was calculated
as 0.735.

Geometry Attitude (GA) Scale: The geometry attitude scale, developed by Bulut, Ekici, Iseri,
and Helvaci (2002), is a five-point Likert type, consisting of 17 items, ten of which are positive
and seven of which are negative. The scale has three sub-dimensions, namely “liking”,
“benefit”, and “anxiety”. Bulut, Ekici, Iseri and Helvac1 (2002) calculated Cronbach’s Alpha
value of their scale as 0.920, and the reliability coefficient of this study was calculated
as 0.737.

Data Analysis

Multiple regression analysis and correlation analysis methods were preferred to research
the correlation between secondary school students' beliefs and attitudes towards geometry, and
mathematics achievement. Multiple regression analysis is an analysis method which relates to
estimating the dependent variable based on two or more independent variables that relate to the
dependent variable (Biiyiikoztiirk, 2016). Whether the data met the parametric test assumptions
were checked first. Several methods are used for evaluating the normal distribution of the scores
obtained from the values. It was stated that the scores of skewness and kurtosis coefficients
staying within the boundaries of +2 and -2 show a normal distribution (George & Mallery,
2003). In addition, the fact that the number of data exceeds 30 indicates that the values tend to
show normal distribution characteristics (Can, 2016); also, the distribution of the points
obtained from the data on the Q-Q graph appearing on or near the 45-degree line indicates a
normal distribution (Biiyiikoztiirk, 2016). Accordingly, Table 1 presents the skewness and
kurtosis values at the grade level used for analyzing the data.

Table 1 Skewness and Kurtosis Values Regarding the Scales Used in the Study

Variable Grade N Skewness Kurtosis
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5 120 0.051 -0.503

6 122 0.006 -0.323
GB

7 121 0.406 -0.229

8 127 0.255 0.439

5 120 -0.339 -0.165

6 122 -0.314 -0.627
GA

7 121 -0.459 0.537

8 127 0.096 -0.114

Table 1 shows that the skewness values of GB range between 0.006 and 0.406, and the
kurtosis values range between -0.503 and 0.439. Similarly, the skewness values for GA range
between -0.459 and 0.096, and the kurtosis values range between -0.627. The Q-Q plot graph,
which was examined together with the skewness and kurtosis values, determined that the points
obtained from the data were on or close to the 45-degree line. Therefore, it was decided that the
data were normally distributed. After determining that the data is normally distributed, t-test
method was applied for testing the significance of the difference between the group pairs,
ANOVA method was applied for testing the significance of the difference in multiple groups,
Cohen’s fand Cohen’s d effect size values were used for calculating the effect size values within
these groups, and correlation and multiple regression analysis methods were applied for
calculating the correlation between the belief and attitude towards geometry. In the study, the
data were first digitized with the help of the Microsoft Office Excel program, then analyzed
using the SPSS 23.0 (Statistical Package for Social Sciences) package program. Cohen’s d and
Cohen'’s f effect-size values were interpreted by being calculated. The effect size (Cohen's d)
value calculated between group pairs in a study is interpreted as follows: the effect size is small
between 0.20-0.49 values, the effect size is medium between 0.50-0.79 values, and the effect
size is large if the value is 0.80 or higher (Cohen, 1988). Cohen’s f'is used for calculating the
effect size in variance analysis for multiple groups. Cohen’s f'value estimates the variance ratio
of the sample. For Cohen s f, the effect size is small between 0.10-0.24 values, the effect size
is medium between 0.25-0.39 values, and the effect size is large if the value is 0.40 or higher
(Cohen, 1988).
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Findings and Comments

This section of the study presents the Geometry Attitude (GA) Scale, and Geometry
Belief (GB) Scale, and the general descriptive statistics regarding the mathematics achievement
scores, descriptive statistics regarding the variables of gender, educational background of
parents, grade and mathematics achievement level, results of the unpaired t-test and ANOVA
test regarding the variables, and the effect sizes of the results. The correlation matrix was
formed regarding the correlation between the variables, and the regression analysis coefficients
were calculated. Table 2 presents the general descriptive statistics of variables.

Table 2 Descriptive Statistics Regarding the Variables of the Study

Variable N X ss
GB 490 3.496 0.499
GA 490 3.655 0.727

When Table 2 is examined, it can be seen that the mean score of GA is higher than GB.
Following the descriptive statistics, the significant difference between independent variables
was researched, and effect size values were calculated for variables with significant differences.
Unpaired t-test was conducted according to the gender variable, and the results were presented
in Table 3.

Table 3 Unpaired T-test Findings According to the Gender Variable

Variable Gender N X sS sd t p

Female 255 3.512 0.501

GB 0.742 0.459
Male 235 3.479 0.497

488

Female 255 3.654 0.741

GA -0.032 0.974
Male 235 3.656 0.713

When Table 3 is examined, it can be seen that the GB [t(488)=0.742: p>0.05] scores, and
GA [t(488)=-0.032: p>0.05] scores of secondary school students do not differ according to the
gender variable. Table 4 presents the findings obtained after assessing the descriptive statistics

regarding the variable of the educational background of parents.
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Table 4 Descriptive Statistics Regarding the Educational Background of Parents

Educational X
Variable N ss
Background
Primary school 128 3.469 0.511
Secondary School 110 3.434 0.460
GB
High School 174 3.542 0.466
University 78 3.527 0.593
Primary school 128 3.583 0.756
Secondary School 110 3.633 0.640
GA High School 174 3.741 0.700
University 78 3.612 0.839

When Table 4 is examined, it can be seen that the GB levels of secondary school students
are the highest if the parents are high school graduates and the lowest if the parents are
secondary school graduates. The GA values are the highest if the parents are high school
graduates, with a mean score of 3.741, and the lowest if the parents are primary school
graduates, with a mean score of 3.583. ANOVA test was conducted with the students to
determine whether GB and GA scores of secondary school students show significant differences
according to parents' educational background. Table 5 presents the findings of the GB regarding

the parents’ educational background.

Table 5 ANOVA Test Findings of GB according to the Parents’ Educational Background

Variable X2 df F p
Intergroup 0.947 3
GB Intragroup 121.009 486 1.267 0.285
Total 121.956 489

When Table 5 is examined, it can be seen that the intergroup difference [F(3.486)=1.267,
p>0.05] of GB is not significant. Table 6 presents the findings of the GA regarding the parents’

educational background.
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Table 6 ANOVA Test Findings of GA according to the Parents’ Educational Background

Degisken X? df F p
Intergroup 2.160 3
GA Intragroup 256.587 486 1.364 0.253
Total 258.747 489

When Table 6 is examined, it can be seen that the intergroup difference [F(3.486)=1.364,
p>0.05] of GA is not significant. Table 7 presents the findings obtained following the
descriptive statistics assessment regarding the variable of grade level.

Table 7 Descriptive Statistics according to the Grade

Variable Grade N X ss
5 120 3.469 0.486
6 122 3.614 0.536
GB
7 121 3.547 0.464
8 127 3.360 0.477
5 120 3.690 0.762
6 122 3.885 0.680
GA 7 121 3.690 0.685
8 127 3.367 0.689

When Table 7 is examined, it can be seen that the 6"-graders have the highest mean score
of GB, and 8"-graders have the lowest mean score of GB among the secondary school students.
6"-graders have the highest mean score of GA, 3.885, and the 8™-graders have the lowest mean

score of GA, 3.367. Table 8 presents the findings of GB according to the grade.
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Table 8 ANOVA Test Findings and Effect Size Values of GB According to the Grade

) Cohen’s  Grad Cohen’s
Variable X2 df F p p hss
f e d
Intergr
4.441 3
oup
6>8 0.000 0.504 0.503
GB Intragr 6.123 0.000 0.194
oup 117.514 486 7>8 0.016 0.468  0.398

Total 121.956 489

When Table 8 is examined, it can be seen that the intergrade difference of GB is
significant [F(3.486)=6.123, p<0.05]. However, the effect size value shows that the intergrade
difference is small (Cohen’s /=0.194). When these differences are analyzed separately between
the 6™-8", and 71-8™ grades, it can be seen that there is a significant difference in favor of the
8" grades, and that there is no significant difference between other grades. Considering the
effect size values between the grades in which the difference is significant, it can be said that
the effect size between 6™ and 8™ grades is medium, and the effect size is low between 7" and
8t grades (Cohen's d: 6-8= 0.503, 7-8= 0.398). Table 9 presents the findings of GA according
to the grade.

Table 9 ANOVA Test Findings and Effect Size Values of GA According to the Grade

] Cohen’s Grad Cohen’s
Variable X2 df F p p hss
f e d
Intergr
17.254 3
oup 5>8 0.002 0.722 0.447
GA Intragr 11.574  0.000 0.267 6>8 0.000 0.681 0.759
241.494 486
oup 7>8 0002 0.684  0.472

Total  258.747 489

When Table 9 is examined, it can be seen that the intergrade difference of GA is
significant [F(3.486)=11.574, p<0.05]. However, the effect size value shows that the intergrade
difference is medium (Cohen’s /=0.267). When the differences are analyzed separately between
the 5"-8" 6"-8™" and 71-8™" grades (p<0.05), it can be seen that there is a significant difference

in favor of the 8" grades, and that there is no significant difference between other grades.
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Considering the effect size values between the grades in which the difference is significant, it
can be said that the effect size between the 5"-8", 6"-8™, and 7""-8" grades are medium and
small (Cohen’s d. 5-8=0.447, 6-8=0.759, 7-8=0.472), respectively. Table 10 presents the
findings obtained after assessing the descriptive statistics regarding the variable of mathematics

achievement.

Table 10 Descriptive Statistics Regarding the Mathematics Achievement Level

Achievement X
Variable N SS
Level
0-44 29 2.811 0.825
45-54 56 2.887 0.493
GB 55-69 207 3.455 0.489
70-84 150 4,071 0.497
85-100 48 4.626 0.381
0-44 29 3.219 0.462
45-54 56 3.082 0.362
55-69 207 3.353 0.413
GA
70-84 150 3.718 0.403
85-100 48 4.070 0.461

When Table 10 is examined, it can be seen that the secondary school students’ GB levels
are among the highest achievement level, between 85-100 points, and the lowest achievement
level, between 0-44 points. While the highest GA value was in the group with the achievement
level of 85-100 points with a mean score of 4.070, the lowest GA value was in the group with
the achievement level of 45-54 points with a mean score of 3.082. Table 11 presents the findings

obtained regarding the level of difference in mathematics achievement.

Table 11 ANOVA Test Findings and Effect Size Values of GB according to the Mathematics
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Achievement Values

] Cohen’s Gruo Cohen’s
Variable X? df F p p hss
f p d
Intergr 1<4 0.000 0.558 2.255
39.211 3
oup 1<5  0.000 0579  3.130
Intragr
g 82 744 486 2<3 0.000 0.487 1.163
ou
P 2<4 0.000 0.493 2.399
GB 57.459 0.000 0.688

2<5 0.000  0.440 3.946

3<4 0.000  0.490 1.254
Total 121.956 489

3<5 0.000 0.468 2.496

4<5 0.000 0.469 1.182

(1%t Group: 0-44, 2" Group: 45-54, 3" Group: 55-69, 4" Group: 70-84, 5™ Group: 85-100)

When Table 11 is examined, it can be seen that the intergroup difference of GB is
significant [F(3.486)=57.459, p<0.5]. Effect size values show that the intergroup difference is
large (Cohen’s f=0.688). When these differences are analyzed separately between the groups 1-
4, 1-5, 2-3, 2-4, 2-5, 3-4, 3-5, and 4-5 (p<0.05), it can be seen that there is a significant
difference in favor of the groups with the highest achievement levels, and that there is no
significant difference among other groups. When the effect size values (Cohen’s d: 1-4=2.255,
1-5=3.130, 2-3=1.163, 2-4=2.399, 2-5=3.946, 3-4.=1.254, 3-5=2.496 and 4-5=1.182) within
the groups with the significant difference is taken into consideration, it can be said that the
effect is large. Table 12 presents the findings of GA according to the mathematics achievement

level.
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Table 12 ANOVA Test Findings and Effect Size Values of GA according to Mathematics

Achievement Values

Variab Cohen’s Gro Cohen’s
e X2 df F p ; uw p hss d

Intergroup 13.111 3 1<3 0.000 0.417 0.321
Intragroup ~ 125.636 486 1<4 0000 0410 1215
1<5 0.000 0.455 1.868
2<3 0.000 0.401 0.675
GA 128.464  0.000 0.231 2<4 0.000 0.390 1.628
Total 258.747 489 2<5 0.000 0.406 2.429
3<4 0.000 0.407 0.895
3<5 0.000 0.420 1.704
4<5 0.000 0.415 0.847

(1%t Group: 0-44, 2" Group: 45-54, 3" Group: 55-69, 4" Group: 70-84, 5" Group: 85-100)

When Table 12 is examined, it can be said that the intergroup difference of GA is
significant [F(3.486)=128.464, p<0.05]. However, the effect size value shows that the

difference between groups is small (Cohen’s =0.231). When these differences are analyzed
separately between the groups 1-3, 1-4, 1-5, 2-3, 2-4, 2-5, 3-4, 3-5, and 4-5 (p<0.05), it can be
said that there is a significant difference in favor of the 5™ group and that there is no significant

difference between other groups. When the effect size values among the groups with a

significant difference are analyzed, it can be said that the effect between the groups is small or
large (Cohen’s d:1-3=0.321, 1-4=1.215, 1-5=1.868, 2-3=0.675, 2-4=1.628, 2-5=2.429, 3-
4=0.895, 3-5=1.704 ve 4-5=0.847). Table 13 presents the correlation table between the

variables of the study.

Table 13 Correlation Matrix Between the Variables

Variable GB GA BSGA ASGA LSGA NSGB TSGB ISGB MA
GB -

GA 0.678** -

BSGA 0.578** 0.823** -

ASGA 0.570** 0.785**  0.500** -

LSGA 0.643** 0.974** 0.704** 0.728** -

NSGB 0.722** 0.539** 0.508** 0.391** 0.506** -

TSGB 0.756** 0.485** 0.410** 0.399** 0.464** 0.282** -
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ISGB 0.747** 0.477** 0.355** 0.481** 0.453** 0.245** 0.454** -
MA 0.528** 0.703** 0.602** 0.554** 0.675** 0.425** 0.392** 0.352** -

(GB: Geometry Belief, GA: Geometry Attitude, BSGA: Benefit Sub-dimension of Geometry Attitude, ASGA:
Anxiety Sub-dimension of Geometry Attitude, LSGA: Liking Sub-dimension of Geometry Attitude, NSGB:
Nature Sub-dimension of Geometry Belief, TSGB: Teaching Sub-dimension of Geometry Belief, 1SGB:

Importance Sub-dimension of Geometry Belief, Mathematics Achievement, **: p<0.01 ve p<0.05)

When Table 13 is examined, it can be seen that the correlation between the variables is
positive and significant for p<0.01 and p<0.05 values. When the correlation between GA and
its subdimensions, it can be seen that the highest correlation is between GA and LSGA (r=0.974,
p<0.01). When the correlations between GB and its subdimensions are taken into consideration,
it can be seen that the highest correlation is between GB and TSGB (r=0.756, p<0.01). In
addition, the correlations between GB and GA, GB and mathematics achievement, GA and
mathematics achievement are medium (r=0.678, p<0.01), medium (r=0.528, p<0.01), and large
(r=0.703, p<0.01), respectively. Following the correlation analysis, regression analysis was
conducted to determine the predictive power between GB, GA, and mathematics achievement,

and Table 14 presents the findings.

Table 14 Predictive Power Between GA, GB, and Mathematics Achievement

Variable Mean
Source of Sum of
) sd Score of F p R R?
Variance Squares
Squares
Regression 133.428 1 133.428 188.725 0.000 0.528 0.279
GB- 345.013
. Error 488 0.707
Achievement
Total 478.441 489
Regression 236.701 1 236.701 477.829 0.000 0.703 0.495
GA- 241.740
. Error 488 0.495
Achievement
Total 478.441 489
Regression 56.123 1 56.123 416.030 0.000 0.678 0.460
GB-GA Error 65.832 488 0.135
Total 121.956 489
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When Table 14 is analyzed, it can be seen that GB significantly predicts mathematics
achievement (F(1.488)=188.725; p=0.000). When the regression correlation between the
variables is analyzed (R=0.528, R2=0.279, p=0.000<0.01), it can be seen that the predictive
power of GB on mathematics achievement is approximately 28%, meaning that GB is a
significant predictor of mathematics achievement. It can also be seen that GA significantly
predicts mathematics achievement (F(1.488)=477.829; p=0.000). When the regression
correlation between the variables is analyzed (R=0.703, R2=0.495, p=0.000<0.01), it can be
seen that the predictive power of GA on mathematics achievement is approximately 49%
(R=0.703, R2=0.495, p=0.000<0.01). In other words, GA is a significant predictor of
mathematics achievement. Moreover, it can be seen that GB significantly predicts GA
(F(1.488)=416.030; p=0.000). When the regression correlation between the variables is
analyzed (R=0.678, R2=0.460, p=0.000<0.01), it can be seen that the predictive power of GB
on GA is approximately 46%. In other words, GB is a significant and powerful predictor of GA.

Discussion, Conclusion, and Recommendations

Learning geometry, the backbone of mathematics education and which is included in the
mathematics teaching programs from 5" to 81" grades, is considered extremely important in the
mathematics teaching process. Hence, the beliefs and attitudes related to this learning area are
at the forefront. Accordingly, the secondary school students' mathematics success was
researched along with their geometry beliefs and attitudes. Interpretation of the scales that were
used in the research, descriptive statistics about mathematics achievement scores, descriptive
statistics about variables of gender, educational background of parents, grade, and mathematics
achievement, unpaired t-test results, ANOVA test results, and the effect sizes of these results
and their interpretations were provided. The correlation matrix regarding the correlation
between the variables and the regression analysis coefficients was calculated. General
descriptive statistics regarding the calculated variables were also provided. When the mean
scores of the variables are examined, it can be seen that the mean score of geometry attitude is
slightly higher than geometry belief. When the descriptive statistics about gender are examined,
it can be seen that male students' geometry beliefs are lower than female students; on the other
hand, the geometry attitudes of female students are similar to male students. In other words,
geometry belief and attitude are similar for male and female students. When the data of unpaired
t-test according to the gender variable are examined, it can be seen that the geometry belief
scores and geometry attitude scores do not differ according to the gender variable. The reason

for this is that the male and female secondary school students have similar geometry beliefs or
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attitudes and that their geometry beliefs and attitudes are similar in terms of the gender variable.
It is possible to find similar studies with similar results in the literature. Avci, Su-Ozenir,
Coskuntuncel, Ozcihan and Su (2014), concluded in their research that there is not a significant
difference in students’ geometry class attitude in terms of the gender variable, and stated that
this result may stem from the fact that students knowing that they need geometry. Sevgi and
Giirtag (2020) stated that even though the mean scores of female students’, studying in a
secondary school, geometry attitude is higher than the mean score of male students, there is not
a significant difference between the two genders. Berkant and Cadirli (2019) concluded in their
study that the gender variable does not affect the weighted scores of the secondary school
students’ geometric thinking level test. They stated that the reason for such a conclusion is that
the biological and sociological characteristics attributed to genders not affecting the secondary
school period. Similarly, Hall, Davis, Bolen, and Chia (1999) concluded that there is not a
significant difference in mathematics achievement in terms of the gender variable. It is also
possible to find other studies in the literature that have different results than this study. For
example, Kaba, Bogazliyan, and Daymaz (2016) concluded that female students' geometry
attitude is higher than the geometry attitude of male students. It can be recommended to research
the correlation between the geometry attitude and gender in detail to find the possible reasons

for the different results.

The descriptive statistics about the educational background of parents were provided. It
can be seen that the secondary school students’ geometry belief levels are the highest if the
parents graduated from high school and the lowest if the parents graduated from secondary
school. In addition, geometry attitude levels are the highest if the parents graduated from high
school and the lowest if they graduated from secondary school. However, as a result of the
ANOVA test, it was determined that there was no significant difference between groups in
terms of secondary school students' geometry beliefs. Another result pointed out that there was
no significant difference between groups regarding the geometry attitude scores. The reason for
these results is that the educational background of parents do not directly affect the geometry
belief and attitude to make any difference, or that the fact that parents did not establish a direct
relationship with secondary school students about geometry belief or attitude. It is possible to
find studies in the literature that have different results than this study. For example, Kaba,
Bogazliyan and Daymaz (2016) concluded in their study that students' geometry attitude
significantly differs according to the father's educational background, but does not significantly
differ according to the mother’s educational background. Gegici and Aydin (2019) determined
that the higher the education levels of parents, the more successful students were in geometry
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activities. Soni and Kumari (2017) stated that the mathematics anxiety and attitude of parents
may reflect on their children and affect their mathematics achievement.

The descriptive statistics about the grade level variable, which is another variable of the
study, were examined. It can be seen that the 6""-graders, out of the secondary school students,
have the highest geometry belief levels, and the 8"-graders have the lowest geometry belief
levels. The 6"-graders have the highest geometry attitude scores, whereas the 8"-graders have
the lowest geometry attitude scores. The reason for these results can be thought that as the grade
of the student and mathematics achievement increases, the geometry belief increases.

In addition, when the ANOVA test results of the geometry belief according to the grade
level is studied, it was determined that the intergrade difference was significant, but the effect
size value in terms of the intergrade difference was small. When the difference between 6"-7t"
and 7""-8" grades was analyzed separately, it can be seen that there was a significant difference
in favor of the 8™ grades, but there was no significant difference between other grades. When
the effect size value between the grades that have significant differences was examined, it can
be said that the effect size was medium and small. When the geometry attitude findings obtained
according to grade level were examined, it can be seen that the intergrade difference was
significant, but the effect size value was medium. When the difference between the 5"-8t", 6"-
8" and 7""-8" grades was analyzed separately, it can be seen that there was a significant
difference in favor of the 8" grades, but there was no significant difference between other
grades. When the effect size value between the grades that have significant differences was
examined, it can be said that the effect size was medium and small. The reason for these results
may be the learning outcomes the students gain as they advance in grade levels. It is possible
to find similar studies with similar results in the literature. Dede (2012) pointed out the
differences between the 8™, 9" 10™ and 11" grade students' geometry attitudes and level of
anxiety. The study concluded that the geometry attitude increases as the grade level increases
and the reason for this is the enrichment of geometry subjects with the grade levels. Berkant
and Cadirl1 (2019) stated that the geometric thinking levels of 8"-grade students are higher than
7"-grade students. Other studies are pointing out that there are no differences between students’

geometry attitudes in terms of grade levels (For example, Sevgi and Giirtas, 2020).

The descriptive statistics about the mathematics achievement level variable were
examined in the research. It can be seen that among the secondary school students, the 5" group,
the most successful group, has the highest level of geometry belief, whereas the 1%, the least

successful group, has the lowest level of geometry belief. The highest value of geometry attitude
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was identified in the 5" group, the most successful group, while the lowest value was identified
in the 2" group. In addition, the level of difference according to the mathematics achievement
of secondary school students was examined in the study, and it was found that the difference
between groups was significant in terms of geometry belief. It can be seen that the effect size
value between the intergroup difference was large. When these intergroup differences are
analyzed separately, it can be seen that there is a significant difference in favor of the groups
with higher achievement, between the groups 1-4, 1-5, 2-3, 2-4, 2-5, 3-4, 3-5 and 4-5; and that
there was no significant difference between other groups. When the effect size values between
the groups having significant differences were examined, it can be said that the effect is large.
In addition, it can be seen that the intergroup difference was significant in terms of geometry
attitude. However, it can be seen that the effect size values for the intergroup difference were
small. When these intergroup differences are analyzed separately, it can be seen that there is a
significant difference in favor of the 5™, the most successful group, between the groups 1-4, 1-
5, 2-3, 2-4, 2-5, 3-4, 3-5 and 4-5, and that there is no significant difference between other
groups. When the effect size values between the groups having significant differences were
analyzed, it can be said that the effect size is either small or large. The reason for these results
is that the students’ mathematics achievement affected their geometry belief and attitude. It is
possible to find similar studies with similar results in the literature. McLeod (1992) stated that
there is no correlation between mathematics attitude and mathematics achievement; however,
they interact in complex and unpredictable ways. Kaba, Bogazliyan, and Daymaz (2016)
concluded that the students’ geometry attitudes significantly differ according to their academic

achievements.

A correlation table was developed to analyze the relationship between the variables.
When the data were analyzed, it can be seen that the correlation between the variables was
positive and significant. When the correlation between geometry attitude and its sublevels were
analyzed, it can be seen that the highest correlation was between geometry attitude and liking
sublevel. In addition, other correlations between other sublevels were equally good. When the
correlation between geometry belief and its sublevels were analyzed, it can be seen that the
highest correlation was between geometry belief and teaching sublevel. The correlation
between other sublevels was also equally strong. In addition, the correlations between geometry
belief and geometry attitude, geometry belief and mathematics achievement, and geometry
attitude and mathematics achievement are medium, medium, and large, respectively. The
reasons for these results is that the geometry beliefs are related to the geometry attitude, and

this affects mathematics achievement. Regression analysis was conducted in the research to
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determine the predictive power between the geometry belief, attitude, and mathematics
achievement, after the correlation analysis. When the obtained data were examined, it can be
seen that the geometry belief significantly predicted mathematics achievement. When the
regression analysis between the variables was examined, the predictive power of geometry
belief on mathematics achievement was determined as 28%. In other words, geometry belief is
a significant predictor of mathematics achievement. Additionally, it can be seen that geometry
attitude significantly predicts mathematics achievement. When the regression analysis between
the variables was examined, the predictive power of geometry attitude on mathematics
achievement was determined as 49%. In other words, geometry attitude is a significant predictor
of mathematics achievement. It can also be seen that geometry belief significantly predicts
geometry attitude. When the regression analysis between the variables was examined, the
predictive power of geometry belief on geometry attitude was determined as approximately
46%. In other words, geometry belief is a powerful and significant predictor of geometry
attitude. The reason for these results can be thought of as geometry beliefs predicting geometry
attitude and geometry attitude predicting mathematics achievement. It is possible to find similar
studies with similar results in the literature. Fidan (2019) stated that students who have positive
attitudes towards geometry also have high achievement in class and that in-class activities
which are important predictors of course success, to develop attitudes should be focused on.
Ozkeles Caglayan (2010) concluded that geometry attitudes predict academic achievement in
geometry. Erdogan, Baloglu, and Kesici (2011), in the study they researched the correlation
between geometry belief and geometry attitude, concluded that the correlation between two
variables is significant. Ozkal (2019) concluded that the correlation between secondary school
students’ mathematics achievements and self-efficacy beliefs for learning and performance is
positive and significant, and stated that the students who have higher self-efficacy beliefs have
higher mathematics achievements. Burrus and Moore (2016) stated that there is a correlation
between mathematics belief and attitude and mathematics achievement. Utley (2007) stated that
the students’ negative attitude towards mathematics might hinder their mathematics learning

process.
The following recommendations, within the scope of the findings, can be made to the

researchers who would like to conduct future studies in this field:

1. Other cognitive or affective variables predicted by geometry beliefs and attitudes in

mathematics education can be researched.
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2. Cross-sectional studies can be conducted by researching beliefs and attitudes towards the
geometry learning area, which is seen as a crucial sub-learning area of mathematics, using

different sample groups than the research sample.

3. The effects of geometry belief and attitude on problem-solving skills or mathematics

achievement by conducting a longitudinal study on one sample group.

4. Quantitative data can be supported by qualitative data to explain the reasons for the results

in more detail in studies where geometry belief or attitude will be examined.
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Summary

Introduction

In the literature review on geometry attitude, it is seen that scale development studies are
at the forefront and experimental studies are accompanied. Bindak (2004) developed a
geometry attitude scale and conducted a reliability and validity study. Bulut, Ekici, Iseri and
Helvaci (2002) developed an attitude scale towards geometry. Again, Ozdisci and Katranci
(2019) developed an attitude scale towards geometry at the secondary school level. In addition,
Fidan (2019) examined the effect of teaching three-dimensional geometric shapes with oil
paintings and dynamic visuals on success and attitude. In domestic studies on geometry belief,
it is seen that Unlii and Ertekin (2018) developed a belief scale for geometry for secondary
school students, whereas Paksu (2008) examined the beliefs of teachers according to the branch
and gender variable. When studies on geometry attitude abroad were examined, the relationship
between attitude and success was investigated by Mogari (2003) according to class level, and
Ruffell, Mason and Allen (1998) evaluated math attitude. Utley (2007) is seen that the
construction and reliability of geometry attitude are examined. When the studies related to the
belief in geometry abroad are examined, Ambrose (2004) investigated the influence of the
character on belief in Furinghetti and Pehkonen (2002), where he investigated the effect of the
character on the belief of mathematics. Kajander (2007) investigated mathematics
comprehension skills and beliefs of elementary teacher candidates in mathematics teaching,
Philipp (2007) analyzed the beliefs of mathematics teachers, Purnomo, Suryadi and Darwis
(2016) 's elementary teachers' belief levels in mathematics classes It was determined that
Schoenfeld (1983) analyzed the belief system and Thompson (1992) evaluated teachers' beliefs

and concepts.

Method

The study is descriptive. Descriptive studies aim to describe a given situation as precisely
as possible. Descriptive method is widely used in education. Researchers generally prefer to
make descriptive studies to summarize the characteristics of individuals, groups or physical
environments (Biiyiikoztiirk, Kilig Cakmak, Akgiin, Karadeniz, & Demirel, 2012). In the study,
relational survey method, which is one of the types of screening research, was preferred to
examine the relationship between belief and attitude and success in geometry lesson. Relational
survey method is a research model that aims to detect the presence or degree of simultaneous

change of the relationship between two or more variables. In such models, the relationship
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between variables and variables are symbolized separately (Karasar, 2011, p.81). For this
reason, the relationship between geometry attitude, belief and success was analyzed.

Results

The geometry learning area, which is considered to be important for mathematics teaching
and called the backbone, is located in all grade levels from fifth grade to eighth grade in
secondary school mathematics education programs, and it is seen as extremely important in
mathematics teaching process. Therefore, beliefs and attitudes about this learning field come to
the fore. Accordingly, in this study, mathematics achievement of middle school students along
with their geometry beliefs and attitudes were investigated. Descriptive statistics of the scales
and mathematics achievement scores used in the study, descriptive statistics based on gender,
parental education level, class and mathematics achievement variables, independent sample t-
test results, ANOVA test results, and their interpretation along with the effect size values were
given. In addition, a correlation matrix was created for the relationship between variables, and

regression analysis coefficients were calculated.

Discussion and Conclusion

In the study, a correlation table was created to analyze the relationship between the
variables. When the data are examined, it is seen that the relationships between the variables
are positive and meaningful. When the relationships between geometry attitude and sub-
dimensions are examined, it is seen that the highest relationship is between the sub-dimension
of liking. In addition, the relationships among other sub-dimensions were also very good. When
the relationships between the belief in geometry and its sub-dimensions are examined, it is seen
that the highest relationship is between the teaching sub-dimension. However, the relationship
with other sub-dimensions is also very strong. In addition, there was a moderate relationship
between geometry belief and attitude, a medium level between geometry belief and
mathematics achievement, and a high level of relationship between geometry attitude and
mathematics achievement. The reasons for these results are that beliefs about geometry are
related to attitudes and affect mathematics achievement. In addition, after conducting
correlation analysis, regression analysis was performed to determine the predictive power
between geometry beliefs, attitudes and mathematics achievement. When the findings are
examined, it is seen that the belief in geometry significantly predicts mathematics achievement.
When the regression relationship between variables was examined, it was determined that the
power of geometry belief to predict mathematics achievement was approximately twenty-eight
percent. In other words, geometry belief is a significant predictor of mathematics achievement.
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In addition, it is seen that geometry attitude significantly predicts mathematics achievement.
When the regression relationship between variables was examined, it was determined that the
power of geometry attitude to predict mathematics achievement was approximately forty-nine
percent. In other words, geometry attitude is a significant predictor of mathematics
achievement. In addition, it is seen that the belief in geometry significantly predicts geometry
attitude. When the regression relationship between variables is examined, it is seen that the
power of geometry belief to predict geometry attitude is about forty six percent. In other words,
geometry belief is a powerful and meaningful predictor of geometry attitude. The reason for
these results can be thought as geometry belief predicting geometry attitude and geometry
attitude predicting mathematics achievement.
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Ozet — Bu calismada ortaokul dgrencilerinin geometriye yonelik inang ve tutumlarinin matematik basarilari ile
olan iliskisinin incelenmesi amaglanmistir. Geometriye yonelik inan¢ ve tutumun matematik basarisin1 hangi
diizeyde yordadigi da arastirilan bir diger konudur. Caligma nicel yontemli, tarama modeliyle tasarlanmistir.
Aragtirma, Tirkiye’nin Akdeniz Bolgesi’nde bulunan orta biiyiikliikteki bir ildeki ortaokullar arasindan basit
segkisiz 6rnekleme yontemiyle se¢ilmis 2019-2020 egitim-6gretim déneminde 6grenim goren 490 (255 kiz ve 235
erkek) ortaokul dgrencisi ile gergeklestirilmigtir. Veri toplama araci olarak ortaokul dgrencilerine “Kisisel Bilgi
Formu”, “Geometriye Y&nelik Inang Olgegi” ve “Geometri Tutum Olgegi” uygulanmistir. Verilerin analizinde t-
testi, ANOVA, Cohen’s fve Cohen’s d etki bliyiikliigii degerleri, korelasyon ve ¢oklu regresyon analizi yontemleri
kullanilmistir. Verilerin analizi sonucunda ortaokul dgrencilerinin geometri inan¢ ve tutumlart ile matematik

basarisi arasinda pozitif yonde anlamli bir iliski oldugu belirlenmistir. Ayrica, geometri inang ve tutumunun

matematik basarisinin anlamli birer yordayicist oldugu bulunmustur.

Anahtar kelimeler: Geometri inanci, geometri tutumu, matematik basarisi, ortaokul 6grencileri, matematik egitimi.

Sorumlu yazar: Aziz ILHAN, ailhan@munzur.edu.tr

Bu ¢aligmanin bir kism1 3rd International Conference on Language, Education and Culture (ICLEC 2020)’de 6zet

bildiri olarak sunulmustur.
Giris

Geometri 6grenme alan1 barindirdigr sekiller ve cisimler nedeniyle matematigin diger
O0grenme alanlarina gore daha somut goriilmekte, giinliik hayatla iliskinin kurulmasi noktasinda
daha fazla 6n plana g¢ikmaktadir (Ramdhani, Usodo, & Subanti, 2017). Giiniimiizde
matematigin alt 6grenme alanlarinda yer bulan ve matematigin ayrilmaz bir pargasi olan
geometri, eski Yunancada diinyanin anlami (Geo) ve Olgmenin anlami (Metry) olan iki

kelimelerin birlesimden meydana geldigi ifade edilmistir. Bununla birlikte “geometri”
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kelimesinin Sanskritce “Jyamiti” kelimesinden geldigi de ifade edilmektedir. Burada gecen “jy”
yay ve egri anlamini tagirken, “miti” kelimesi dogru veya 6l¢iim anlamini tagimaktadir (Jones,
2002, s.122). Hayatimizla bu kadar i¢ i¢e olan geometrinin kurulusunda yer alan aksiyomatik
yapinin bireye sezdirilmesi ¢ocuklarin matematige karsi olumlu bir tutum gelistirilmesinde
onemli goriilmektedir (Altun, 2015, s.393). Ayrica geometri matematikte Ogrencilerin
karsilastirma, genelleme, 6zetleme ve problem ¢ézme becerilerinin gelistirilmesine yardimci
olan bir dgrenme alani olarak gériilmektedir (Napitupulu, 2001; aktaran, Ozdisci & Katranci,
2019, 5.1565).

Matematik 6grenme alani ve bu 6grenme alaninin alt 6grenme alan1 olan geometride
basarinin etkisi incelenirken tutum veya inanglar 6n plana ¢ikabilmektedir (Unlii & Ertekin,
2018, s.38). Tutum kavrami; bireyin insan, nesne, olay ve olgularla ilgili diisiince, duygu ve
davraniglarini diizenli bir bigimde olusturan egilim olarak tanimlanmistir (Bakircioglu, 2006,
s.217). Ajzen (1988) ve Triandis (1971) bir kisiye, kuruma veya bir olaya yonelik olumlu veya
olumsuz duygulari igeren bir yapi1 olarak ifade ettikleri tutumu biligsel, duygusal ve davranigsal
bilesenlerin i¢ ige girmis ¢ok yonlii bir yapisi olarak da ifade etmislerdir (Aktaran: Ruffell,
Mason & Allen, 1998). Bindak (2004, s.8) tutumu bireyin kendine ya da ¢evresindeki herhangi
bir nesne, toplumsal konu ya da olaya kars1 deneyim, motivasyon ve bilgilerine dayanarak

orgiitledigi zihinsel, duygusal ve davranigsal bir tepki 6n egilimi olarak tanimlamistir.

Tutum kavraminin bilim literatiiriine girmesiyle beraber farkli disiplinlere iliskin tutum
kavramlar1 da alan yazinda yer bulmus, her gegen giin bu tutum tiirlerinin farkliliklar1 6n plana
cikmistir. Bireyler, matematige maruz kaldiklar1 anda matematige karsi bir tutum gelistirmeye
baglarlar ve bu tutumlar 6grencilerin matematikteki 6grenmelerini etkileyebilmektedir (Utley,
2007, s.89). Geometriye iliskin tutum kavrami da yasantimizda yer bulmus ve bilim insanlari
tarafindan zaman zaman arastirilmistir. Boylece tutum kavramina iligkin tanimlardan yola
cikilarak geometriye yonelik tutum kavrami tanimlanmigtir. Bindak (2004) geometriye yonelik
tutumu, bireyin; geometriye, geometri konulari ile ilgili faaliyetlere, geometri 6gretmenlerine
ve geometrinin 6grenciler izerindeki kisisel etkilerine yonelik diisiince, duygu ve davranislarini
iceren bir egilim olarak tarif etmistir. Literatiirdeki bu ve benzeri tutum tanimlarindan hareketle
geometriye yonelik tutum kavrami; kisinin geometri 6grenme alania iliskin 6grenmelerine,
kazanimlarina, faaliyetlerine doniik bilissel, duyussal veya psikomotor eylemlerini ihtiva eden

egilim olarak tanimlanabilir.

Tutum kavramina benzer sekilde inang kavraminin bilim literatiiriine girmesiyle beraber

farkli disiplinlere inan¢ kavramlar1 da alan yazinda yer bulmus, her gecen giin bu inang
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tiirlerinin tlirevleri olusmustur. Dolayistyla geometri alt grenme alanina iligkin geometri inanci
kavrami alan yazina dahil olmus ve arastirilmistir (McLeod, 1992). Bu dogrultuda inang
kavrami, tutumlarin duygusal yonlerine eslik eden soze dokiilmiis ifadeler olarak
tanimlanmistir. Inang kavramina, nesne veya olaylarin nitelikleri ya da varliklarina iliskin,
bicimleyici degerlendirmeleri iceren, duygusal Ogeler katildiginda, inanglar tutuma
doniismektedir (Inceoglu, 2010; Tavsancil, 2010). Inanclarin, bireylerin hayatlar1 boyunca
verdikleri kararlar1 etkiledigi, erken yasta sekillenmeye basladigi ve degisime kars1 direncli
oldugu ifade edilmistir (Pajares, 1992). Baz1 ¢alismalarda inan¢ kavraminin bilissel alanlar ile
ilgili oldugu ifade edilmis iken bazi ¢aligmalarda duygusal alan ile ilgili oldugu ifade edilmistir.
Bununla birlikte inang kavramin hem bilissel hem de duygusal alanla baglantili oldugunu ifade
eden ¢alismalarda bulunmaktadir (Purnomo, Suryadi, & Darwis, 2016). Duygusal alan,
duygular, tutumlar, inanglar ve degerlerden olusan dort ana boyut veya bilesenden olusan
karmasik bir yapisal sistemdir (Goldin, 2002). Inanglar asamali ve kademeli olarak
degisebilmektedir (Ambrose, 2004; Kajander, 2007). Inanglar, kisinin 6znel diinyalar1 hakkinda
anlayislar1 veya 6nermeleri olarak tanimlanabilen ¢cok yonlii bir yapidadir (Philipp, 2007). Bu
dogrultuda matematik hakkindaki inanglar kisinin matematik diinyasina bakisi yani matematige
ve matematiksel ¢aligsmalara yaklagimindaki algist olarak tanimlanmistir (Paksu, 2008, s.96).
Matematik egitimi arastirmalarinda kullanilan inan¢ kavraminin bir¢ok varyasyonu vardir. Bu
nedenle bazi calismalarda genellikle farkli tanimlarin ortaya c¢iktigi goriilebilmektedir

(Furinghetti & Pehkonen, 2002; Thompson, 1992).

Geometri tutumu ile ilgili yapilan yurt ici literatiir taramasinda genellikle dlgek gelistirme
caligmalarinin 6n planda oldugu ve deneysel caligsmalarin da beraberinde yapildig:
goriilmektedir. Bindak (2004) lise 6grencileri i¢in geometri tutum dlgegi gelistirmis, giivenirlik
ve gecerlik calismasi yapmistir. Bulut, Ekici, Iseri ve Helvaci (2002) sekizinci ve onuncu siif
ogrencilerine yonelik geometri tutum olcegi gelistirmislerdir. Ozdis¢i ve Katranci (2019)
ortaokul diizeyinde geometriye yonelik bir tutum 6lgegi gelistirmistir. Fidan (2019) ortaokul
ogrencilerine li¢ boyutlu geometrik sekillerin yagli boya resimler ve dinamik gorsellerle
Ogretilmesinin basar1 ve tutuma etkisini incelemistir. Ayrica Aktas ve Aktas (2013) lise
Ogrencilerinin geometri dersine yonelik tutumlarini belirlemek i¢in dort alt faktorden olusan 24
maddelik dl¢egi gelistirmislerdir. Geometri inanci ile ilgili yurt i¢inde yapilan ¢aligmalarda ise
Unlii ve Ertekin (2018) tarafindan ortaokul dgrencileri icin geometriye ydnelik inang dlgegi
gelistirildigi, Paksu (2008) tarafindan ise Ogretmenlerin inanglarinin brans ve cinsiyet
degiskenine gore incelendigi goriilmektedir. Yurt disinda yapilan geometri tutumu ile ilgili

calismalar incelendiginde ise Mogari (2003) tarafindan tutum ve basari arasindaki iligkinin sinif
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diizeyine gore aragtirildigi, Utley (2007) tarafindan geometri tutumunun insasi ve giivenirligi
irdelendigi goriilmektedir. Geometri inancina iliskin yurt disindaki ¢aligmalar incelendiginde
ise Ambrose (2004)’nin ilkogretim 6gretmen adaylarinin matematik 6gretiminde geometri
inancimi arastirdigi, Furinghetti ve Pehkonen (2002)’in karakterin inang lizerindeki etkisini
irdeledigi, Goldin (2002)’in matematik inan¢ yapisin1 meta etki ile analiz ettigi, Kajander
(2007)’in matematik Ogretiminde ilkogretim Ogretmen adaylarinin matematiksel anlama
becerileri ve inanglarini arastirdigi, Philipp (2007)’in matematik 6gretmenlerinin inanglarini
analiz ettigi, Purnomo, Suryadi ve Darwis (2016)’in ilkogretim oOgretmen adaylarinin
matematik siniflarinda inang diizeylerini degerlendirdigi, Schoenfeld (1983)’in inang sistemini
analiz ettigi ve Thompson (1992)’un 6gretmenlerin inang ve kavram yapilarini degerlendirdigi
belirlenmistir. Yapilan ulusal ve uluslararasi ¢aligmalar detayli bir sekilde incelendiginde
geometriye yonelik inang ve tutumun matematik basarisi i¢in 6nemli oldugu goriilmektedir.
Matematigin alt dali olan geometriye yonelik tutumlarin matematik dersine olan yansimalarinin
incelenmesinin alan yazina katki saglayacagi diisiiniilmektedir. Yine geometriye yonelik
inanglarin tutumlarla beraber biitiinsel ve alt boyutlarina gore incelenmesinin ortaokul
Ogrencilerinin matematik basaris1 acisindan Onemli sonuglari ortaya ¢ikaracagi
ongoriilmektedir. Bu dogrultuda arastirmada ortaokul 6grencilerinin geometriye yonelik inang
ve tutumlari ile matematik basarilari; cinsiyet, anne-baba egitim durumu ve sinif degiskenlerine
gore incelenmis, geometriye yonelik inan¢ ve tutumun matematik basaris1 ile arasindaki

korelasyon ve regresyon (yordama) iligkisi arastirilmistir.
Amacg
Bu caligmada ortaokul Ogrencilerinin geometriye yonelik inang ve tutumlarinin

matematik basarilar1 ile olan iligkisinin incelenmesi amaclanmistir. Bu genel amag

dogrultusunda su alt problemlere cevap aranmuistir;
Ortaokul 6grencilerinin geometri inang ve tutumlari ile matematik basarilart;
1. Hangi diizeydedir?
2. Cinsiyet, anne-baba egitim durumu ve sinif degiskenlerine gore farklilasmakta midir?
3. Arasindaki korelasyonel iliski nasildir?

4. Arasindaki yordama giicii nasildir?

Yontem
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Arastirmanin Deseni

Calisma, betimsel tiirdedir. Betimsel nitelikli ¢alismalar, verilen bir durumu miimkiin
oldugu kadar tam bir sekilde tanimlamay1 amaclar. Egitim alanindaki ¢alismalarda, yaygin
olarak betimsel yontem kullanilmaktadir. Arastirmacilar genellikle bireylerin, gruplarin ya da
fiziksel ortamlarin 6zelliklerini 6zetlemek icin betimsel ¢aligmalar yapmayi tercih etmektedirler
(Buyiikoztiirk, Kilig Cakmak, Akgiin, Karadeniz, & Demirel, 2012). Calismada geometri
dersindeki inan¢ ve tutumun basar1 ile arasindaki iliskiyi inceleme noktasinda tarama
arastirmalari tiirlerinden iliskisel tarama modeli tercih edilmistir. iliskisel tarama modeli iki ya
da daha fazla sayidaki degisken arasindaki iliskinin aynm1 anda degisiminin varligini veya
derecesini tespit etmeyi amaglayan arastirma modelidir. Bu tiir modellerde, degiskenler
aralarindaki iliski ve degiskenler ayr1 ayr1 sembollestirilir (Karasar, 2011, s.81). Bu sebeple

caligmada geometri tutumu, inanct ve matematik basarisi arasindaki iliski analiz edilmistir.

Calisma Grubu

Arastirmanin ¢alisma grubunu, Tiirkiye’'nin Akdeniz Bolgesi’'nde bulunan orta
biiytlikliikteki bir ildeki ortaokullar arasindan basit seckisiz 6rnekleme yontemiyle secilmis
2019-2020 egitim-6gretim yilinda 6grenim goren ortaokul Ogrencileri olusturmaktadir. Bu
ogrencilerden 255’1 (%52,04) kiz, 235’1 (%47,96) erkektir. Calismada basit rastgele 6rnekleme
yonteminin segilmesinin nedeni, bu orneklemede evreni olusturan birimlerin her birisinin
ornekleme girme olasiliginin esit olmasidir (Can, 2016, s. 26). Bununla birlikte drneklemin
120°si (%24,48) 5. smuf, 122°si (%24,89) 6. sinif, 121°1 (%24,69) 7. sinif ve 127°si (%25,91) 8.
siif dgrencisidir. Caligmada 6rneklem grubu olusturulurken dagilimin etik olmas: agisindan
cinsiyet ve smf degiskenlerine iliskin sayilarin birbirine yakin olmasi gbéz Oniinde

bulundurulmustur.
Veri Toplama Araclan

Calismada veri toplama araci olarak ortaokul O6grencilerine arastirmacilar tarafindan
gelistirilmis “Kisisel Bilgi Formu”, Unlii ve Ertekin (2018) tarafindan gelistirilen “Geometriye
Yénelik Inang Olgegi” ve Bulut, Ekici, Iseri ve Helvaci (2002) tarafindan gelistirilen “Geometri

Tutum Olgegi” uygulanmistir. Bu formlara iliskin bilgiler asagida verilmistir;

Kisisel Bilgi Formu: Arastirmacilar tarafindan gelistirilen kisisel bilgi formu cinsiyet, anne-
baba egitim durumu, sinif, matematik basar1 puanlari [Bu bilgi alinirken arastirmacilar
tarafindan Ogrencilerin e-okul bilgileri simif Ogretmenleri aracilifiyla kontrol edilmistir]

demografik bilgilerini iceren dort adet sorudan olugsmaktadir. Taslak form alaninda uzman {i¢
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matematik egitimci ve bir Tiirk dili uzmani gorlisiine sunulmus ve elde edilen doniitler

dogrultusunda nihai form olusturulmustur.

Geometriye Yonelik Inan¢ (GYI) Olgegi: Unlii ve Ertekin (2018) tarafindan gelistirilen geometri
inang 6lcedi besli likert tipinde on alti maddeden olusan 3 faktérlii bir yapidadir. Olgegin
“dnem”, “doga” ve “6gretim” seklinde ii¢ adet alt boyutu bulunmaktadir. Olgege ait Cronbach
alfa degeri Unlii ve Ertekin (2018) tarafindan 0,755 olarak hesaplanmis, bu ¢alisma igin

giivenirlik katsayisi 0,735 olarak belirlenmistir.

Geometri Tutum (GT) Olgegi: Bulut, Ekici, Iseri ve Helvaci (2002) tarafindan gelistirilen
geometri tutum oOlgegi besli likert tipinde onu olumlu, yedisi olumsuz toplamda on yedi
maddeden olusmaktadir. Olgegin “hoslanma”, “yarar” ve "kayg1” seklinde ii¢ adet alt boyutu
bulunmaktadir. Olgegin Cronbach alfa giivenirlik katsayis1 Bulut, Ekici, Iseri ve Helvaci (2002)
tarafindan 0,920 olarak belirlenmis, bu calisma icin gilivenirlik katsayist 0,737 olarak

hesaplanmustir.
Verilerin Analizi

Arastirmada ortaokul 6grencilerinin geometriye yonelik inanci ve geometri tutumu ile
matematik basarist arasindaki iliskinin hesaplanmasinda ¢oklu regresyon analizi ve korelasyon
analizi yontemleri tercih edilmistir. Coklu regresyon analizi, bagimli degiskenle iliskili olan iki
ya da daha fazla bagimsiz degiskene bagli olarak bagimli degiskenin tahmin edilmesiyle ilgili
olan bir analiz yontemidir (Biyiikoztiirk, 2016). Calismada oncelikle verilerin parametrik test
varsayimlarint karsilayip karsilamadigi kontrol edilmistir. Verilerden elde edilen puanlarin
normal dagilim durumlarini incelemede cesitli yontemler kullanilmaktadir. Carpiklik ve
basiklik katsayilarinin +2 ile -2 sinirlari i¢inde kalmasinin puanlarin normal dagilim gésterdigi
ifade edilmistir (George & Mallery, 2003). Bununla birlikte, veri sayisinin 30’u gegmesinin
degerlerin normal dagilim 6zellikleri gosterme egiliminde oldugunu Can (2016), ayn1 zamanda
Q-Q grafiginde verilerden elde edilen noktalarin 45 derecelik dogru iizerinde veya yakin bir
durumda goziikmesinin dagilimimin normal olduguna isaret etmektedir (Biiyiikoztiirk, 2016).
Bu dogrultuda veriler analiz edilirken kullanilan 6l¢eklerin sinif diizeyinde ¢arpiklik ve basiklik

degerleri Tablo 1’de verilmistir.

Tablo 1 Calismada Kullanilan Olgeklere iliskin Carpiklik ve Basiklik Degerleri

Degisken Sinif N Carpiklik Basiklik
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5 120 0,051 -0,503
. 6 122 0,006 -0,323
GYI
7 121 0,406 -0,229
8 127 0,255 0,439
5 120 -0,339 -0,165
6 122 -0,314 -0,627
GT
7 121 -0,459 0,537
8 127 0,096 -0,114

Tablo 1 incelendiginde ¢arpiklik degerleri GYT i¢in 0,006 ile 0,406 arasinda, basiklik degerleri
ise -0,503 ile 0,439 arasinda degismektedir. Benzer sekilde GT igin ¢arpiklik degerleri -0,459
ile 0,096 arasinda, basiklik degerleri ise -0,627 ile 0,537 arasinda degismektedir. Carpiklik ve
basiklik degerleri ile birlikte incelenen Q-Q plot grafiginde verilerden elde edilen noktalarin 45
derecelik dogru tizerinde veya yakin oldugu tespit edilmistir. Bdylece verilerin normal
dagildigina karar verilmistir. Verilerin normal dagildig: tespit edildikten sonra ikili gruplar
arasindaki farkliligin anlamlihi§ini test etmek igin t-testi, c¢oklu gruplarda farkliligin
anlamliligini test etmek i¢cin ANOVA, Bu gruplar arasindaki etki biiytikliigii degerlerini
hesaplamak i¢in Cohen’s f've Cohen’s d etki bliyiikliigii degerleri, geometri inanci ve tutumu
ile matematik basarist arasindaki iliskinin hesaplanmasi i¢in korelasyon ve coklu regresyon
analizi yontemleri kullanilmistir. Calismada veriler oncelikle Microsoft Office Excel programi
yardimiyla dijital otama ge¢irilmis, daha sonra SPSS 23.0 (Statistical Package for Social
Sciences) paket programiyla analiz edilmistir. Ayrica Cohen’s d ve Cohen’s f etki biiyukligi
degerleri de hesaplanarak yorumlanmistir. Bir arastirmada ikili gruplar arasinda hesaplanan etki
biiyiikliigii (Cohen’s d) degeri su sekilde yorumlanir: 0,20-0,49 araliginda ise diisiik diizeyde
etki biiyiikliigii; 0,50-0,79 araliginda ise orta diizeyde etki biiytikliigi; 0,80 ve lizeri ise yiiksek
diizeyde etki biiyiikliigii mevcuttur (Cohen, 1988). Coklu gruplarda varyans analizinde etki
bliytikliigii hesaplamak i¢cin Cohen’s f kullanilmaktadir. Cohen’s f degeri, 6rneklemin varyans
oranini tahmin eder. Cohen’s f yorumlanirken, 0,10-0,24 araliginda ise kiigiik diizeyde etki
biiytikliigii, 0,25-0,39 araliginda ise orta diizeyde etki biiytikliigii ve 0,40’dan biiyiik ise genis
diizeyde etki biiyiikliigi mevcuttur (Cohen, 1988).

Bulgular ve Yorumlar
Calismanin bu boliimiinde kullanilan geometri tutum (GT) ve geometriye yonelik inang

(GYI) 6lgekleri ve matematik basari puanlarma ait genel anlamda betimleyici istatistikler,
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cinsiyet, anne-baba egitim durumu, sinif ve matematik basaris1 degiskenlerine gore betimleyici
istatistikler ile bu degiskenlere iliskin bagimsiz érneklem t-testi ve ANOVA testi sonuglariyla
beraber bu sonuglarin etki biliyiikliigli degerleri verilmistir. Degiskenler arasindaki iliskiye ait
korelasyon matrisi olusturulmus, regresyon analizi katsayilar1 hesaplanmustir. ilk olarak
hesaplanan degiskenlere iligkin genel anlamda betimleyici istatistik degerleri Tablo 2’de
verilmigtir.

Tablo 2 Calismada Bulunan Degiskenlere Ait Betimleyici Istatistik Degerleri

Degisken N X SS
GYI 490 3,496 0,499
GT 490 3,655 0,727

Tablo 2 incelendiginde GT’nin GYI’ye gore daha yiiksek ortalamaya sahip oldugu
goriilmektedir. Betimsel istatistikler sonrasinda bagimsiz degiskenler arasinda anlamli bir
farklilik olup olmadig1 arastirilmig, anlamli farklilik bulunan degiskenlerde etki biiytikligi
degerleri hesaplanmistir. Cinsiyet degiskenine gore bagimsiz drneklem t-testi yapilmis, elde

edilen bulgular Tablo 3’te verilmistir.

Tablo 3 Cinsiyete Gére Bagimsiz Orneklem T-Testi Bulgulart

Degisken Cinsiyet N X sS sd t p

] Kiz 255 3,512 0,501

GYI 0,742 0,459
Erkek 235 3,479 0,497

488

Kiz 255 3,654 0,741

GT -0,032 0,974
Erkek 235 3,656 0,713

Tablo 3 incelendiginde ortaokul 6grencilerinin GY1 [t(488)=0,742: p>0,05] puanlar1 ve
GT  [t(488)=-0,032: p>0,05] puanlarinin cinsiyet degiskeni agisindan farklilasmadigi
sOylenebilir. Anne-baba egitim diizeyi degiskenine gore betimleyici istatistik degerleri
incelenmis elde edilen bulgular Tablo 4’te verilmistir.

Tablo 4 Anne-Baba Egitim Diizeyine Gore Betimleyici Istatistikler

Degisken Egitim Diizeyi N X SS
flkokul 128 3,469 0,511
GYI

Ortaokul 110 3,434 0,460
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Lise 174 3,542 0,466

Universite 78 3,527 0,593

Tlkokul 128 3,583 0,756

Ortaokul 110 3,633 0,640

GT Lise 174 3,741 0,700
Universite 78 3,612 0,839

Tablo 4 incelendiginde ortaokul &grencilerinin GYI diizeylerinin anne-baba egitim
diizeyine gore en yliksek lise diizeyinde, en diisiik ortaokul diizeyinde oldugu goriilmektedir.
GT diizeyleri ise 3,741 ortalama ile lise diizeyinde en yiiksek iken, en diisiik deger 3,583 ile
ilkokul diizeyinde ¢ikmustir. Ortaokul égrencilerinin GY1 ve GT puanlarinin anne-baba egitim
diizeyine gore anlaml bir farklilik gosterip gostermedigini belirlemek amaciyla 6grencilere
ANOVA testi yapilmistir. GY1’nin anne baba egitim diizeyine gére elde edilen bulgular Tablo

5’te verilmistir.

Tablo 5 Anne Baba Egitim Diizeyine Gére GYI’nin ANOVA Testi Bulgulari

Degisken X2 df F p
Gruplar Arast 0,947 3
GYI Grup Ici 121,009 486 1,267 0,285
Toplam 121,956 489

Tablo 5 incelendiginde GYI igin gruplar arasi farkliigin anlamli olmadig
[F(3,486)=1,267, p>0,05] goriilmektedir. GT nin anne-baba egitim diizeyine gore elde edilen

bulgular1 Tablo 6°da verilmistir.

Tablo 6 Anne Baba Egitim Diizeyine Gére GT nin ANOVA Testi Bulgular

Degisken X2 df F p
Gruplar Arast 2,160 3
GT Grup Igi 256,587 486 1,364 0,253
Toplam 258,747 489
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Tablo 6 incelendiginde GT igin gruplar arast farkliligin anlamli olmadig
[F(3,486)=1,364, p>0,05] goriilmektedir. Sinif diizeyi degiskenine gore betimleyici istatistik
degerleri incelenmis elde edilen bulgular Tablo 7°de verilmistir.

Tablo 7 Smif Diizeyine Gére Betimleyici Istatistikler

Degisken Smif N X SS
5 120 3,469 0,486
. 6 122 3,614 0,536
GYI
7 121 3,547 0,464
8 127 3,360 0,477
5 120 3,690 0,762
6 122 3,885 0,680
GT 7 121 3,690 0,685
8 127 3,367 0,689

Tablo 7 incelendiginde ortaokul dgrencilerinin GY1 ortalamalarinin en yiiksek altinci
siniflarda, en diisiik sekizinci siniflarda oldugu goriilmektedir. GT ise 3,885 ortalama ile altinci
smiflarda en yiiksek iken, en diisiik deger 3,367 ortalama ile sekizinci siniflarda ¢ikmustir.

GY1’nin simf diizeyine gére elde edilen bulgular1 Tablo 8°de verilmistir.

Tablo 8 Simif Diizeyine Gére GY1’nin ANOVA Testi Bulgular1 ve Etki Biiyiikliigii Degerleri

Cohen’s Cohen’s
Degisken X2 df F p ; Siif p hss d
Gruplar
4,441 3
Arasi
6>8 0,000 0,504 0,503
GYI Grup 6,123 0,000 0,194
fei 117,514 486 7>8 0016 0468 0,398

Toplam 121,956 489
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Tablo 8 incelendiginde GYT i¢in siiflar aras1 farkliligin anlamli oldugu [F(3,486)=6,123,
p<0,05] goriilmektedir. Ancak etki biiyiikliigii degeri siniflar aras1 farkliliklarin diisiik diizeyde
(Cohen’s f=0,194) oldugunu gostermektedir. Bu farklilik siniflar arasinda ayri ayri
arastirildiginda 6-8. ve 7-8. siniflar1 arasinda sekizinci smiflarin lehine anlamli farkliligin
oldugu, diger smiflar arasinda anlamh farklili§in olmadig1 goriilmektedir. Farkliligin anlamhi
oldugu smiflar arasindaki etki biliylikligii degerlerine bakildiginda 6-8. ve 7-8. siniflar arasinda
orta ve diisiik diizeyde (Cohen’s d: 6-8.=0,503, 7-8.=0,398) etkinin oldugu sdylenebilir. GT nin

siif diizeyine gore elde edilen bulgular1 Tablo 9’da verilmistir.

Tablo 9 Siif Diizeyine Goére GT nin ANOVA Testi Bulgulari ve Etki Biiyiikliigii Degerleri

Cohen’s Cohen’s
Degisken X2 df F p ; Simf p hss d
Gruplar
17,254 3

Arasi 5>8 0,002 0,722 0,447
GT Grup 11,574 0,000 0,267 6>8 0,000 0,681 0,759

. 241,494 486
Iei 7>8 0,002 0684 0,472

Toplam 258,747 489

Tablo 9 incelendiginde GT igin siniflar arasi farkliligin anlamli oldugu [F(3,486)=11,574,
p<0,05] tespit edilmistir. Ancak etki biiylikliigli degeri siniflar aras1 farkliliklarin orta diizeyde
(Cohen’s f=0,267) oldugunu goriilmektedir. Bu farklilik smiflar arasinda ayri ayri
arastirildiginda 5-8.,6-8. ve 7-8. (p<0,05) smiflar1 arasinda sekizinci siniflarin lehine anlamli
farkliligin oldugu, diger siiflar arasinda anlamli farkliligin olmadigi goriilmektedir. Farkliligin
anlamli oldugu siniflar arasindaki etki biiyiikligli degerine bakildiginda 5-8., 6-8. ve 7-8.
siiflar arasinda orta ve diisikk diizeyde (Cohen’s d. 5-8.=0,447, 6-8.=0,759, 7-8.=0,472) bir
etkinin oldugu sdylenebilir. Matematik basar1 diizeyi degiskenine gore betimleyici istatistik

degerleri incelenmis elde edilen bulgular Tablo 10°da verilmistir.

Tablo 10 Matematik Basar1 Diizeyine Gére Betimleyici Istatistikler

Degisken Basan N X SS
0-44 29 2,811 0,825
GYIi
45-54 56 2,887 0,493
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55-69 207 3,455 0,489
70-84 150 4,071 0,497
85-100 48 4,626 0,381
0-44 29 3,219 0,462
45-54 56 3,082 0,362
55-69 207 3,353 0,413
GT

70-84 150 3,718 0,403
85-100 48 4,070 0,461

Tablo 10 incelendiginde ortaokul dgrencilerinin GYI diizeylerinin en yiiksek basar

diizeyi 85-100 olan grupta, en diisiik basar1 diizeyi 0-44 olan grupta oldugu goriilmektedir. GT

ise 4,070 ortalama ile basar1 diizeyi 85-100 araliginda olan grupta en yiiksek iken, en diisiik

deger 3,082 ortalama ile basar1 diizeyi 45-54 olan grupta ¢ikmustir. Arastirmada matematik

basarisina gore farklilik diizeyi incelenmis, elde edilen bulgular Tablo 11°de verilmistir.

Tablo 11 Matematik Basarisina Gére GY1’nin ANOVA Testi Bulgular1 ve Etki Biiyiikliigii Degerleri

Cohen’s Cohen’s
Degisken X? df ; Grup p hss d
Gruplar 1<4 0,000 0,558 2,255
39,211 3

Arasl 1<5 0,000 0579 3,130

Gru
I.|0 80744 485 2<3 0,000 0487 1,163

. 1
GYi ¢ 57,459 0,000 0,688 2<4 0,000 0,493 2,399
2<5 0,000 0,440 3,946
Toplam 121,956 489 3<4 0,000 0490 1,254
3<5 0,000 0,468 2,496
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4<5 0,000 0,469 1,182

(1. Grup: 0-44, 2. Grup: 45-54, 3. Grup: 55-69, 4. Grup: 70-84, 5. Grup: 85-100)

Tablo 11 incelendiginde GYI icin gruplar arast farkliligin anlamli oldugu
[F(3,486)=57,459, p<0,05] goriilmektedir. Etki biiyilikliigii degeri gruplar arasi1 farkliliklarin
genis diizeyde (Cohen’s f=0,688) oldugunu goriilmektedir. Bu farklilik gruplar arasinda ayri
ayrt arastirlldiginda 1-4., 1-5., 2-3., 2-4., 2-5., 3-4., 3-5. ve 4-5. (p<0,05) gruplar1 arasinda
basarisi yiiksek olan gruplarin lehine anlamli farkliligin oldugu, diger gruplar arasinda anlamli
farkliligin olmadig1 goriilmektedir. Farkliligin anlamli oldugu gruplar arasindaki etki
biiylikliigii degerine bakildiginda gruplar arasinda yiiksek diizeyde (Cohen’s d: 1-4.=2,255, 1-
5.=3,130, 2-3.=1,163, 2-4.=2,399, 2-5.=3,946, 3-4.=1,254, 3-5.=2,496 ve 4-5.=1,182) bir
etkinin oldugu sdylenebilir. GT nin matematik basar1 diizeyine gore elde edilen bulgular1 Tablo

12°de verilmistir.

Tablo 12 Matematik Basarisina Gére GT nin ANOVA Testi Bulgular1 ve Etki Biiyiikliigii Degerleri
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(1. Grup: 0-44, 2. Grup: 45-54, 3. Grup: 55-69, 4. Grup: 70-84, 5. Grup: 85-100)

Cohen’s Gr Cohen’s
Degisken X2 df F p p hss
f up d
Gruplar 1<3 0,000 0417 0,321
13,111 3
Arasi 1<4 0,000 0,410 1,215
Grup [¢i 125,636 486 1<5 0,000 0455 1,868
2<3 0,000 0,401 0,675
GT 128464 0,000 0231 2<4 0,000 07390 1,628

2<5 0,000 0,406 2,429
Toplam 258,747 489

3<4 0,000 0,407 0,895

3<5 0,000 0,420 1,704

4<5 0,000 0,415 0,847

Tablo 12 incelendiginde GT igin gruplar arast farkliligin anlamli oldugu
[F(3,486)=128,464, p<0,05] gorilmektedir. Ancak etki biiyiikliigli degeri gruplar arasi
farkliliklarin diisiik diizeyde (Cohen’s f=0,231) oldugunu goriilmektedir. Bu farklilik gruplar
arasinda ayri ayri aragtirildiginda 1-3., 1-4., 1-5., 2-3., 2-4., 2-5., 3-4., 3-5. ve 4-5. (p<0,05)
gruplar1 arasinda besinci grubun lehine anlamli farkliligin oldugu, diger gruplar arasinda
anlamli farkliligin olmadig1 goériilmektedir. Farkliligin anlamli oldugu gruplar arasindaki etki
blyiikliigli degerine bakildiginda gruplar arasinda diisiik veya yiiksek diizeyde (Cohen’s d: 1-
3.=0,321, 1-4.=1,215, 1-5.=1,868, 2-3.=0,675, 2-4.=1,628, 2-5.=2,429, 3-4.=0,895, 3-5.=1,704
ve 4-5.=0,847) bir etkinin oldugu sdylenebilir. Arastirmada degiskenler arasindaki korelasyon
tablosu olusturulmus, elde edilen bulgular Tablo 13’te verilmistir.

Tablo 13 Degiskenler Arasindaki Korelasyon Matrisi

Degisken GYI GT GTY GTK GTH GiD GiOg  GiOn MB
GYI -
GT 0,678** -

GTY 0,578** 0,823** -

GTK 0,570** 0,785** 0,500** -

GTH 0,643** 0,974** 0,704** 0,728** -

GID 0,722** 0,539** 0,508** 0,391** 0,506** -

GiOg 0,756** 0,485** 0,410** 0,399** 0,464** 0,282** -

GiOn 0,747** 0,477** 0,355** 0,481** 0,453** 0,245** 0,454** -

MB 0,528** 0,703** 0,602** 0,554** 0,675** 0,425** 0,392** 0,352** -
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(GYI: Geometriye Yonelik Inang, GT: Geometri Tutumu, GTY: Geometri Tutumunun Yarar Alt Boyutu, GTK:
Geometri Tutumunun Kaygi Alt Boyutu, GTH: Geometri Tutumunun Hoslanma Alt Boyutu, GID: Geometri
Inancinin Doga Alt Boyutu, GIOg: Geometri inancinin Ogretim Alt Boyutu, GiOn: Geometri Inancinin Onem Alt
Boyutu, Matematik Basarisi, **: p<0,01 ve p<0,05)

Tablo 13 incelendiginde degiskenler arasindaki iliskilerin p<0,01 ve p<0,05 degeri igin
pozitif yonde ve anlamli oldugu goriilmektedir. GT ile alt boyutlar1 arasindaki iliskiler
incelendiginde en yiiksek iliskinin GT ile GTH arasinda oldugu (r=0,974, p<0,01)
goriilmektedir. GYT ile alt boyutlar1 arasindaki iliskiler incelendiginde en yiiksek iliskinin GY1
ile GIOg arasinda oldugu (r=0,756, p<0,01) goriilmektedir. Ayrica GYT ile GT arasinda orta
diizeyde (1=0,678, p<0,01), GYI ile matematik basaris1 arasinda orta diizeyde (r=0,528, p<0,01)
ve GT ile matematik basaris1 arasinda yiiksek diizeyde (r=0,703, p<<0,01) bir iligki bulunmustur.
Calismada korelasyon analizi yapildiktan sonra GYI, GT ve matematik basarisi arasindaki
yordama giiciinli belirlemek amaciyla regresyon analizi yapilmis, elde edilen bulgular Tablo

14°te verilmistir.

Tablo 14 GYI, GT ve Matematik Basaris1 Arasindaki Yordama Giicii

Degisken Varyans Kareler Kareler

Kaynag Toplami = Ortalamasi F P R R

Regresyon 133,428 1 133,428 188,725 0,000 0,528 0,279
GYi-Basar1  Hata 345,013 488 0,707

Toplam 478,441 489

Regresyon 236,701 1 236,701 477,829 0,000 0,703 0,495
GT-Basari Hata 241,740 488 0,495

Toplam 478,441 489

Regresyon 56,123 1 56,123 416,030 0,000 0,678 0,460
GYI-GT Hata 65,832 488 0,135

Toplam 121,956 489

Tablo 14 incelendiginde, GYI’nin matematik basarisi1 anlamli bir sekilde yordadig
goriilmektedir (F(1,488)=188,725; p=0,000). Degiskenler arasindaki regresyon iliskisi
incelendiginde (R=0,528, R?=0,279, p=0,000<0.01) GYI’nin matematik basarisin1 yordama
giiciiniin yaklasik %28 oldugu goriilmektedir. Bir diger ifadeyle GYI matematik basarisinin

anlaml bir yordayicisidir. Ayrica GT nin matematik basarisin1 anlamli bir sekilde yordadig:
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goriilmektedir (F(1,488)=477,829; p=0,000). Degiskenler arasindaki regresyon iliskisi
incelendiginde (R=0,703, R?=0,495, p=0,000<0.01) GT’ nin matematik basarisin1 yordama
giicliniin yaklasik %49 oldugu goriilmektedir. Bir diger ifadeyle GT matematik basarisinin
anlamli bir yordayicisidir. Ek olarak GYI’nin GT’yi anlamli bir sekilde yordadig
goriilmektedir (F(1,488)=416,030; p=0,000). Degiskenler arasindaki regresyon iliskisi
incelendiginde (R=0,678, R?=0,460, p=0,000<0.01) GY1’nin GT yi yordama giiciiniin yaklasik
%46 oldugu goriilmektedir. Bir diger ifadeyle GY1, GT nin giiclii ve anlaml1 bir yordayicisidir.

Tartisma, Sonuc ve Oneriler

Matematik 6gretimi i¢in 6nemli goriilen ve omurgasi olarak tabir edilen 6grenme alanlari
icerisinde 6n planda olan ve ortaokul matematik O0gretim programlarinda besinci siniftan
sekizinci smifa kadar tiim sinif diizeylerinde yer alan geometri 6grenme alani matematik
Ogretim slirecinde son derece onemli goriilmektedir. Dolayistyla bu 6grenme alanina iliskin
inanglar ve tutumlar 6n plana ¢ikmaktadir. Bu dogrultuda calismada ortaokul dgrencilerinin
geometri inan¢ ve tutumlariyla beraber matematik basarilart arastirilmistir. Arastirmada
kullanilan 6l¢ekler ve matematik basar1 puanlarina ait genel anlamda betimleyici istatistikler,
cinsiyet, anne-baba egitim durumu, sinif ve matematik basaris1 degiskenlerine gore betimleyici
istatistikler, bagimsiz 6rneklem t-testi sonuglari, ANOVA testi sonuglar1 ve bu sonuglarin etki
biiyiikliigii degerleriyle beraber yorumlar: verilmistir. Ayrica degiskenler arasindaki iliskiye ait
korelasyon matrisi olusturulmus, regresyon analizi katsayilari hesaplanmistir. Calismada ilk
olarak hesaplanan degiskenlere iliskin genel anlamda betimleyici istatistik degerleri verilmistir.
Degiskenlere ait ortalamalar incelendiginde geometri tutumunun geometri inancina gore biraz
daha yiiksek oldugu goriilmektedir. Cinsiyete gore betimleyici istatistikler degerlendirildiginde
erkeklerin geometri inang diizeylerinin kizlardan daha diistik ¢iktig1, kizlarin ise geometri tutum
diizeylerinin erkekler ile ¢ok yakin oldugu goriilmektedir. Bir diger ifadeyle geometri inanci ve
tutumu kizlar ve erkekler i¢in benzer ¢ikmistir. Cinsiyet degiskenine gore bagimsiz 6rneklem
t-testi verileri incelendiginde ise ortaokul 6grencilerinin geometri inang puanlari ve geometri
tutum puanlariin cinsiyet degiskeni agisindan farklilasmadigi sdylenebilir. Bunun sebebi kiz
ve erkek ortaokul 6grencilerinin birbirine yakin geometrik inanca veya tutuma sahip olmasi ve
ortaokul 6grencilerinin geometri inan¢ ve tutumlarinin cinsiyet degiskeni agisindan benzer
olmasidir. Alanyazin incelendiginde arastirmanin bu bulgulari ile benzer sonuglar elde eden
calismalara rastlamak miimkiindiir. Avci, Su-Ozenir, Coskuntuncel, Ozcihan ve Su (2014)
Ogrencilerin geometri dersine yonelik tutumlarinda cinsiyet degiskenine gore anlamli bir
farklilik olmadig1 sonucuna ulagsmislar, bu sonucun 6grencilerin geometri dersinin kendileri igin
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gerekli oldugunun bilincinde olmalarindan kaynaklanmis olabilecegini ifade etmislerdir. Sevgi
ve Giirtag (2020) ortaokulda 6grenim goren kiz ve erkek dgrencilerin geometriye yonelik tutum
icin kizlarin ortalamasinin erkeklerin ortalamasindan yiiksek olmasina ragmen aralarinda
istatistiksel olarak anlamli bir fark olmadigini tespit etmislerdir. Berkant ve Cadirli (2019)
caligmasinda cinsiyet degiskeninin ortaokul 6grencilerinin geometrik diigiinme diizey testi
agirliklt puanlarini etkilemedigi sonucuna ulagsmistir. Boyle bir sonucun ortaya ¢ikmasinin
sebebi olarak, ortaokul doneminde cinsiyete ait biyolojik ve sosyolojik 6zelliklerin ayirt edici
roliiniin etkili olmadigini ifade etmislerdir. Benzer sekilde, Hall, Davis, Bolen ve Chia (1999)
matematik basarisinda cinsiyet degiskeni agisindan anlamli fark olmadigi sonucuna
ulagsmiglardir. Bu sonuglarla birlikte alanyazinda c¢alismanin bulgulariyla farklilik gosteren
sonuglara ulasan caligsmalara da ulasmak miimkiindiir. Ornegin Kaba, Bogazliyan ve Daymaz
(2016) kiz dgrencilerin geometriye yonelik tutumlarinin erkek 6grencilerin tutumlarina gore
yiiksek oldugu sonucuna ulasmiglardir. Elde edilen farkli sonuglarin olasi nedenlerini
arastirmak igin geometri tutumu ve cinsiyet arasindaki iliskinin derinlemesine arastiriimasi

Onerilebilir.

Arastirmada anne-baba egitim diizeyi degiskenine gore betimleyici istatistik degerleri
incelenmistir. Ortaokul dgrencilerinin geometri inang diizeylerinin anne-baba egitim diizeyine
gore en yiiksek lise diizeyinde, en diisiik ortaokul diizeyinde oldugu goriilmektedir. Geometri
tutum diizeyleri ise lise diizeyinde en yliksek iken, en diisiik deger ilkokul diizeyinde ¢ikmustir.
Ancak yapilan ANOVA testi sonucunda Ortaokul 6grencilerinin geometri inanglari i¢in gruplar
arasi1 farkliligin anlamli olmadigi belirlenmistir. Ayrica geometri tutum puanlari ig¢in de gruplar
aras1 farkliligin anlamli olmadig: elde edilen bir diger bulgudur. Bu sonuclarin sebebi anne-
baba egitim durumunun geometri inanct ve tutumu lizerinde farklilik yaratacak sekilde bir
etkisinin bulunmamasi veya ebeveynlerin geometri tutumu veya inanci noktasinda ortaokul
ogrencileri ile dogrudan iligkili yasantilar kurmamis olmasi olabilir. Elde edilen sonuglar ile
ilgili olarak alanyazinda calismanin bulgulariyla farklilik gosteren sonuglara ulasan ¢aligmalara
da rastlamak miimkiindiir. Ornegin Kaba, Bogazliyan ve Daymaz (2016) calismalarinda
Ogrencilerin geometriye yonelik tutumlarinin baba egitim diizeyine gore anlamli bir farklilik
gosterdigi ancak anne egitim diizeyine gore anlamli bir sekilde farklilasmadigi sonucuna
ulagmislardir. Gegici ve Aydin (2019) ise anne ve baba egitim diizeyleri arttik¢a 6grencilerin
geometri etkinliklerinde daha basarili oldugunu tespit etmislerdir. Soni ve Kumari (2017)
ebeveynlerde var olan matematik kaygis1 ve tutumun, velisi olduklar1 ¢ocuklarina yansidigini

ve dgrencilerdeki matematik bagarisini etkileyebildigini ifade etmislerdir.
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Calismada bir diger degisken olan sinif diizeyi degiskenine gore betimleyici istatistik
degerleri incelenmistir. Ortaokul 6grencilerinin geometri inang diizeylerinin en yiiksek altinci
siniflarda, en diisiik sekizinci siniflarda oldugu goriilmektedir. Geometri tutumu ise altinci
siniflarda en yiiksek iken, en diisiik sekizinci siniflarda ¢ikmistir. Bu sonuglarin sebebi sinif
diizeyi ve matematik basaris1 arttikga geometri inanct ve tutumunun artmasi olarak
diistintilebilir. Ayrica smif diizeyine gore geometri inancinin ANOVA testi bulgular
incelendiginde smiflar arasi farkliligin anlamli oldugu ancak etki biiyiikliigii degerinin siniflar
arasi farklilik i¢in diisiik diizeyde oldugu tespit edilmistir. Bu farklilik siniflar arasinda ayr1 ayri
aragtirildiginda 6-8. ve 7-8. smiflar1 arasinda sekizinci smiflarin lehine anlamli farkliligin
oldugu, diger siniflar arasinda anlamli farkliligin olmadig: goriilmektedir. Farkliligin anlamli
oldugu smiflar arasindaki etki biiyiikliigii degerine bakildiginda siniflar arasinda orta ve diisiik
diizeyde bir etkinin oldugu sdylenebilir. Yine geometri tutumunun sinif diizeyine gore elde
edilen bulgular1 incelendiginde siniflar arasi farkliligin anlamli oldugu ancak etki biiytikligi
degerinin orta diizeyde oldugu goriilmektedir. Bu farklilik siiflar arasinda ayri ayri
arastirildiginda 5-8., 6-8. ve 7-8. siniflar1 arasinda sekizinci siniflarin lehine anlamli farkliligin
oldugu, diger siiflar arasinda anlamli farkliligin olmadig1 goriilmektedir. Farkliligin anlaml
oldugu smiflar arasindaki etki biiyiikliigii degerine bakildiginda siniflar arasinda orta ve diisiik
diizeyde bir etkinin oldugu sdylenebilir. Bu sonuglarin sebepleri ortaokul 6grencilerin almis
oldugu egitim neticesinde son sinifa dogru geldikce elde etmis olduklar1 kazanimlar olarak
goriilebilir. Alanyazin incelendiginde arastirmanin bu bulgusu ile benzer sonuglar elde eden
caligmalara rastlamak miimkiindiir. Dede (2012) calismasinda 8., 9., 10. ve 11.smif seviyelerine
gore Ogrencilerin geometriye yonelik tutumlar ve kaygi diizeylerindeki farkliliklara dikkat
cekmistir. Calismasinda, smif seviyelerinin artmasi ile geometri dersine yonelik tutumlarin
arttig1 sonucuna ulagmis, sebebi olarak sinif seviyeleri ile birlikte geometri konularinin daha da
zenginlesmesi olarak gostermistir. Berkant ve Cadirli (2019) sekizinci sinif 6grencilerinin
geometrik diistinme diizeylerinin yedinci smif 0Ogrencilerinin  geometrik  diisiinme
diizeylerinden daha yiiksek oldugunu ifade etmistir. Bu sonuglarla birlikte 6grencilerin smif
diizeylerine gore geometriye yonelik tutumlar1 arasinda anlamli farklilik olmadigi sonucuna

ulasan ¢alismalara da rastlamak miimkiindiir (Ornegin Sevgi ve Giirtas, 2020).

Arastirmada matematik basar1 diizeyi degiskenine gore betimleyici istatistik degerleri
incelenmistir. Ortaokul 6grencilerinin geometri inang diizeylerinin en yiiksek besinci yani en
basarili grupta, en diisiik birinci yani en basarisiz grupta oldugu goriilmektedir. Geometri

tutumu ise besinci yani en basarili grupta en yiiksek iken, en diisiik deger ikinci grupta ¢ikmustir.
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Ayrica aragtirmada ortaokul oOgrencilerinin matematik basarisina gore farklilik diizeyi
incelenmis, geometri inanci igin gruplar arasi farkliligin anlamli oldugu tespit edilmistir. Etki
blyiikliigli degeri gruplar arasi farkliliklarin genis diizeyde oldugunu goriilmektedir. Bu
farklilik gruplar arasinda ayri1 ayri aragtirildiginda 1-4., 1-5., 2-3., 2-4., 2-5., 3-4., 3-5. ve 4-5.
gruplar1 arasinda bagarisi yiiksek olan gruplarin lehine anlamli farkliligin oldugu, diger gruplar
arasinda anlamli farkliligin olmadigr gortilmektedir. Farkliligin anlamli oldugu gruplar
arasindaki etki biiyiikliigii degerine bakildiginda gruplar arasinda yiiksek diizeyde bir etkinin
oldugu sdylenebilir. Ayrica geometri tutumu i¢in gruplar aras1 farkliligin anlamli oldugu
goriilmektedir. Ancak etki biyiikligii degeri gruplar arasi farkliliklarin diisiik diizeyde
oldugunu goriilmektedir. Bu farklilik gruplar arasinda ayri ayr arastirildiginda 1-3., 1-4., 1-5.,
2-3.,2-4.,2-5., 3-4., 3-5. ve 4-5. gruplari arasinda besinci yani basarisi en yiiksek grubun lehine
anlamli farkliligin oldugu, diger gruplar arasinda anlamli farkliligin olmadigi goriilmektedir.
Farkliligin anlamli oldugu gruplar arasindaki etki biiyiikliigii degerine bakildiginda gruplar
arasinda diisiik veya yiiksek diizeyde bir etkinin oldugu sdylenebilir. Bu sonuglarin sebepleri
Ogrencilerin geometri inanglart ve tutumlarinin matematik basarisindan etkilenmis olmasidir.
Alanyazin incelendiginde arastirmanin bu bulgusu ile benzer sonuclar elde eden calismalara
rastlamak miimkiindiir. McLeod (1992) matematige karsi tutumun ve matematigin basarisinin
birbirine bagli olmadigini, ancak birbirleriyle karmasik ve dngoriilemeyen yollarla etkilesimde
bulunduklarini ifade etmistir. Kaba, Bogazliyan ve Daymaz (2016) ise 6grencilerin geometriye
yonelik tutumlariin akademik basarilarina gore anlamli bir sekilde farklilagtigi sonucuna

ulagmiglardir.

Calismada degiskenler arasindaki iliskiyi analiz etmek amaciyla korelasyon tablosu
olusturulmustur. Veriler incelendiginde degiskenler arasindaki iligkilerin pozitif yonde ve
anlamli oldugu goriilmektedir. Geometri tutumu ile alt boyutlar1 arasindaki iliskiler
incelendiginde en yiiksek iliskinin hoslanma alt boyutu ile arasinda oldugu goriilmektedir.
Ayrica diger alt boyutlar arasindaki iliskiler de gayet iyi ¢ikmistir. Geometri inanci ile alt
boyutlar1 arasindaki iligkiler incelendiginde en yiiksek iligskinin 6gretim alt boyutu ile arasinda
oldugu goriilmektedir. Bununla birlikte diger alt boyutlar ile arasindaki iliski de gayet gii¢liidiir.
Ayrica geometri inanci ile tutumu arasinda orta diizeyde, geometri inanci ile matematik basarist
arasinda orta diizeyde ve geometri tutumu ile matematik basarist arasinda yiiksek diizeyde bir
iligki bulunmustur. Bu sonuglarin sebepleri geometriye yonelik inanglarin tutumlarla iliskili
olmas1 ve matematik basarisini etkilemesidir. Ayrica arastirmada korelasyon analizi yapildiktan
sonra geometri inanclari, tutumlar1 ve matematik basarisi arasindaki yordama giiciini

belirlemek amaciyla regresyon analizi yapilmistir. Elde edilen bulgular incelendiginde,
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geometri inanciin matematik basarisini anlamli bir sekilde yordadigi goriilmektedir.
Degiskenler arasindaki regresyon iliskisi incelendiginde geometri inancinin matematik
basarisin1 yordama giiciliniin yaklagik yiizde yirmi sekiz oldugu belirlenmistir. Bir diger ifadeyle
geometri inanct matematik basarisinin anlamli bir yordayicisidir. Ayrica geometri tutumunun
matematik basarisini anlamli bir sekilde yordadigi goriilmektedir. Degiskenler arasindaki
regresyon iliskisi incelendiginde geometri tutumunun matematik basarisini yordama giiciliniin
yaklasik yilizde kirk dokuz oldugu tespit edilmistir. Bir diger ifadeyle geometri tutumu
matematik basarisinin anlamli bir yordayicisidir. Ek olarak geometri inancinin geometri
tutumunu anlamli bir sekilde yordadig1 goriilmektedir. Degiskenler arasindaki regresyon iliskisi
incelendiginde geometri inancinin geometri tutumunu yordama giiciiniin yaklasik yiizde kirk
altt oldugu goriilmektedir. Bir diger ifadeyle geometri inanci geometri tutumunun giiclii ve
anlamli bir yordayicisidir. Bu sonuglarin sebebi geometri inancinin geometri tutumunu ve
geometri tutumunun matematik basarisint 6n goérmesi olarak disiiniilebilir. Alanyazin
incelendiginde arastirmanin bu bulgulari ile benzer sonuglar elde eden ¢aligmalara rastlamak
miimkiindiir. Fidan (2019) geometri konularina yonelik olumlu tutuma sahip 6grencilerin derse
yonelik basarilarmin da yiliksek oldugunu ve ders basarisinin 6nemli bir yordayicisi olan
tutumlarin gelistirilmesine yonelik sinifici etkinliklere agirlik verilmesi gerektigi ifade etmistir.
Ozkeles Caglayan (2010) geometri dersine yonelik tutumun geometri dersi akademik basarisini
yordadigi sonucuna ulagmistir. Erdogan, Baloglu ve Kesici (2011) geometride inanglart ile
geometri basarist arasindaki iligkiyi arastirdiklar1 ¢caligmalarinda iki degiskenin anlamli iligki
oldugu sonucuna ulagmislardir. Ozkal (2019) ortaokul 6grencilerinin matematik basarilar ile
ogrenme ve performans i¢in 6z yeterlik inanglar1 arasinda olumlu ve anlaml1 bir iliski oldugu
sonucuna ulagmis, yiiksek 6z yeterlik inancina sahip olan 6grencilerin daha yiiksek matematik
basarisina sahip oldugunu belirtmistir. Burrus ve Moore (2016) matematige yonelik tutum ve
inan¢larin matematik basarisi ile iligkili oldugunu belirtmistir. Utley (2007) ise matematige
kars1 6grencilerde olusan olumsuz tutumlarin, matematik 6grenmelerinin karsisinda bir engel

olusturabilecegini ifade etmistir.

Calismada elde edilen bulgular ¢ergevesinde ileride bu alanda calisacak arastirmacilara

su Onerilerde bulunulabilir;

1. Geometri inan¢ ve tutumunun matematik egitiminde yordadigi diger bilissel veya

duyussal degiskenler incelenebilir.
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2. Matematik 6grenme alanmin 6nemli bir alt 6grenme alani olarak goriilen geometri
O0grenme alanina iligkin inang ve tutumlar arastirma 6rnekleminden farkli 6rneklem gruplarinda

da aragtirilarak kesitsel calismalar yapilabilir.

3. Tek orneklem grubu iizerinde boylamsal bir ¢alisma yapilarak geometri inanci ve

tutumunun problem ¢6zme becerisi ya da matematik basarisi tizerindeki etkileri arastirilabilir.

4. leride geometri inanci veya tutumunun arastirilacagi calismalarda sonuglarin
nedenlerinin daha detayli ortaya koyulabilmesi i¢in, nicel veriler nitel veriler ile desteklenebilir.
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