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In this study, the relationship between the pre-service mathematics teachers’
reasoning skills on geometric shapes and geometry performances were investigated.
The participants of the study consisted of 384 pre-service mathematics teachers, 252
females, 132 males who studied at the faculties of education of two universities in
Eastern and Southeastern Anatolia in the fall semester of 2016-2017 academic year. In
the study, due to the limitations in terms of time and labor conditions, appropriate
sampling method was preferred when determining the sample. In the section where
the applications of the study were done, relational survey model was used. The data of
the study were collected by reasoning skills on geometric shapes test and geometry
performance test developed by the researchers. The data were analyzed using
descriptive statistics, t-test, ANOVA test, Cohen’s f, Cohen’s d effect size values,
correlation analysis and regression analysis. In the study, when the reasoning skills on
geometric shapes and geometry performance data were compared according to
gender variable, it was found that the average of men was higher than women. In
addition, when the geometry performance scores are examined, it is seen that the
third grade has the highest average, while reasoning skills on geometric shapes scores
have the highest average in the second grade. When the scale and test scores of pre-
service mathematics teachers were examined according to gender variable, it was
found that reasoning skills on geometric shapes ability and geometry performance
scores did not show a significant difference between them. As a result of ANOVA test,
it was found that the differences between the classes were significant reasoning skills
on geometric shapes ability and geometry performance. The calculated Cohen’s effect
size values showed that the differences between the classes were low. When this
difference was investigated between the classes, it was found that there was a
significant difference between some classes. When the Cohen’s effect size values of
these differences are examined, it is seen that there are low significant effects
between the classes. When the correlation values between the variables were
examined, a high-level relationship was found between the reasoning skills on
geometric shapes ability and the geometry performance. In addition, it was found that
reasoning skills on geometric shapes ability is a significant predictor of geometry
performance. As a result of the findings obtained in the study, suggestions were made
about the use of the concepts of reasoning skills on geometric shapes and geometry
performance in academic field and mathematics teaching.
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Makale Gegmisi: becerileri ile geometri performanslari arasindaki iligki incelenmistir. Calismanin
Gelis 22.07.2019 katihmcilarini Dogu ve Giineydogu Anadolu bdlgelerinde bulunan iki Gniversitenin
Dizeltme 22.07.2020 egitim fakiltelerinde 2016-2017 6gretim yili gliz doneminde 6grenim gbéren 252 Bayan,
Kabul 13.08.2020 132 Erkek toplam 384 matematik 6gretmen adayi olusturmaktadir. Arastirmada zaman

ve isglict kosullari agisindan var olan sinirliliklar sebebiyle 6rneklem belirlenirken

uygun ornekleme yodntemi tercih edilmistir. Calismanin uygulamalarinin yapildigi
bolimde iligkisel tarama modeli kullaniimistir. GCalismanin verileri arastirmacilar
tarafindan gelistirmis olan geometrik sekiller tzerine akil ylritme beceri testi ve
geometri performans testi ile toplanmistir. Arastirma verileri betimsel istatistikler, t-
testi, ANOVA Testi, Cohen’s f, Cohen’s d etki bliylklGgu degerleri, korelasyon analizi ve
regresyon analizi yardimiyla analiz edilmistir. Arastirmada geometrik sekiller Gzerine
akil yurGtme becerisi ve geometri performansi verileri cinsiyet degiskenine gore
karsilastinldiginda erkeklerin ortalamalarinin bayanlardan yilksek oldugu tespit
edilmistir. Ayrica geometri performans puanlari incelendiginde Uglinci siniflarin en
yuksek ortalamaya sahip oldugu goriliirken geometrik sekiller Gzerine akil yiritme
becerisi puanlari incelendiginde en yiiksek ortalamaya ikinci siniflarin sahip oldugu
gorulmektedir. Arastirmada matematik 6gretmen adaylarinin 6lgek ve test puanlari
cinsiyet degiskenine gore incelendiginde, geometrik sekiller Gzerine akil ylritme
becerisi ve geometri performansi puanlarinin aralarinda anlamli bir farkhhk
gostermedigi bulunmustur. Calismada yapilan ANOVA testi sonucunda geometrik
sekiller Uzerine akil yuritme becerisi ve geometri performansi igin siniflar arasi
farkhhgin anlamh oldugu tespit edilmistir. Hesaplanan Cohen’s f etki blyuklugu
degerleri siniflar arasi farkhiliklarin distk diizeyde oldugunu gostermistir. Bu farkhhk
siniflar arasinda arastirildiginda bazi siniflar arasinda anlamh farkhhigin oldugu tespit
edilmistir. Bu farkhliklarin Cohen’s d etki biiylGklGgu degerleri incelendiginde de siniflar
arasinda dusik duzeyde anlamli etkilerin bulundugu gorilmektedir. Calismada
degiskenler arasindaki korelasyon degerleri incelendiginde geometrik sekiller Gizerine
akil yuritme becerisi ile geometri performansi arasinda yuksek dizeyde iligki
bulunmustur. Ayrica, geometrik sekiller lizerine akil yuriitme becerisinin geometri
performansinin anlamh bir yordayicisi oldugu tespit edilmistir. Arastirmada elde edilen
bulgular neticesinde geometrik sekiller tGzerine akil yiriitme becerisi ve geometri
performansi kavramlarinin akademik alan ve matematik 6gretiminde kullanimina iligkin
onerilerde bulunulmustur.

Anahtar Kelimeler:

Geometrik Sekiller Uzerine Akil
Yilritme Becerisi,

Geometri Performansi,
Matematik Ogretmen Adaylari,
Matematik Egitimi.

Introduction

Education is expressed as the process of acquiring behaviors such as attitude, skill, ability, aesthetics,
and sensitivity, in harmony with the national, cultural and spiritual values of the society in which the
person is born (MoNE, 2018). Before starting this process, the goals, achievements, and competencies to
be gained are determined. For this, continuously developing and changing education programs are used.
Ministry of National Education (2018) located eight key competencies prescribed for everyone within
the scope of lifelong learning in Turkey Qualifications Framework (TQF), which was published in the
mathematics curriculum (MoNE, 2018). When these competencies are examined, it is seen that all of
them are related to mathematics teaching process, while two of them stand out. The first of these
competencies is learning to learn. The second is mathematical competence. The expression of
mathematical competence includes the desire and ability to use mathematical situations of thinking
(spatial and logical thinking) and presentation (fiction, formulas, graphs, models, and tables) in different
types (MoNE, 2018). The second one of the mathematical process skills found in the MoNE (2018)
mathematics curriculum is the reasoning skill. When attention is paid to the effect of reasoning skills in
facilitating life in and out of school, it is necessary to create new teaching environments to develop this
skill in the mathematics learning process. It is estimated that an individual who uses problem-solving
skills will also be able to use these skills, such as communication and reasoning, within this process. The
development of such skills in secondary school is also considered important for mathematics teaching in
the following grades. It is stated that reasoning skills should be reinforced at all grade levels and in all
areas of mathematics education (MoNE, 2018). Undoubtedly the teachers are the ones who will guide
students to develop these skills during the educating process. Thus, first, teachers must have reasoning
skills. Real-life problems designed for the teaching process should also include situations that require
students to reason and make decisions (MoNE, 2017). There are many studies in the literature stating
that the reasoning skills of teachers, pre-service teachers, and students are part of the educating
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process and that both students and teachers should acquire these skills. (Ellis & Hunt, 1993; Jadallah,
2009; Oaksford, 2005; Sahin, 2012; Yesildere & Tirnikli, 2007).

It is stated that thinking skills can be taught in formal education environments or in many
educational activities in schools, supported by different applications that adapted for each student’s
needs. (Ellis & Hunt, 1993: p. 298). With the development of the reasoning process, many concepts such
as creative thinking, problem-solving, and evaluation are included in the literature. Introducing and
developing thinking styles in which these thinking styles are effective, is very important in shaping the
intellectual structure of an individual (Gubukgu, 2004). The teaching of reasoning and thinking skills
should be considered as a lifelong process. Therefore, these skills should not be seen as skills taught in a
lesson and then forgotten (Ellis & Hunt, 1993: p. 298). The concept of reasoning is almost integrated into
our lives. Oaksford (2005) stated that people are highly dependent on reasoning processes, and
therefore they tend not to notice this process. Also, Oaksford (2005) got into the literature as a scientist
who argued that most of the people's actions depend on reasoning processes. The National Association
for the Education of Young Children (NAEYC) advocates that children should learn reasoning skills. This
organization argues that reasoning skills should be taught to children from an early age (Storey, 2004).
Lawson (2005), on the other hand, states that although the educational environments that are based on
transferring the content from teachers do not contribute to improving the scientific reasoning skills, the
educational settings aimed at teaching about the scientific process to the individual have a positive
effect on the reasoning ability. Many scientists have a common view that the concept of reasoning is
closely related to the concepts of deduction and induction. Reasoning ability can be determined by the
depth and width of the conceptual framework of individuals. Inductive reasoning skills are required to
produce descriptive information, and deductive and systematic reasoning skills are necessary to produce
useful information. Accordingly, it is possible to say that science is made up of reasoning and concept
development dimensions (Gerald, 2002). Reasoning ability, which emerges from the experimental
information, provides the opportunity to correctly organize, describe, and develop descriptive concepts
in the situations and phenomena around the individual. On the other hand, reasoning ability emerging
from theoretical knowledge enables individuals to go beyond descriptive statements and descriptive
concepts and create suggestions to explain factual relationships (Lawson, Alkhoury, Benford, Clark, &
Falconer, 2000).

It has been stated that reasoning skills are at the core of all rules and operations in mathematics
(Aksoy, 2003). The concept of mathematical reasoning is primarily based on the ability to think and
dream (Thompson, 1996, p. 267). Mathematical reasoning enables students to have a permanent and
developmental knowledge of mathematics (Umay & Kaf, 2005, p. 188). Mathematical knowledge is not
obtained as a result of an experiment like other sciences, but experiments can prove its accuracy.
Mathematical information obtained as a result of observation is also available. However, in
mathematics, the result can be reached by reasoning rather than experimentation and observation. In
other words, it can be said that mathematics education has an essential place in the development of
reasoning ability (Umay, 2003). When individuals finish primary education and start the second level,
mathematical reasoning and problem-solving skills are the most critical mathematical learning concepts
(Schmidt & Bednarz, 1997). For this reason, mathematical reasoning is an important component of the
mathematics learning-teaching process (Duatepe, Akkus Cikla, & Kayhan, 2005). NRC (1996) stated that
mathematics and science education aims to develop scientific thinking skills. Thus, an educational
environment should be directed towards giving reasoning skills rather than transferring the content of
chemistry, biology, physics, and mathematics or science and technology. The concept of mathematical
reasoning has been defined by ilhan (2019) as “The ability to determine a new cognitive path or method
and reach a solution in a practical way related to a problem situation we encounter in the field of
mathematics.

The ability of teachers to design their teaching materials, to use instructional materials with
appropriate methods and techniques effectively, to visually edit the message to be conveyed to the
student, such as simple diagrams and drawings, is highly related to visual, spatial or geometric reasoning
ability (Alpan, 2008). A group of mathematicians in Southampton/Hampshire and educators supporting
them wrote a report, which includes the process of testing and developing a number of learning and
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teaching materials and stating that the geometric reasoning should be improved during secondary
school and this is the type of reasoning that should be focused on. This report covers reviews from
October 2002 to November 2003 (about a year). The final report of the study was presented in the
Curriculum Authority (QCA) in March 2004. The report states that the concept of geometric reasoning
includes the properties, positions, directions, and transformations of two- and three-dimensional
objects. In addition, it is reported that the students’ interest in the teaching process increase, the
students can explain the results by noticing the geometric ratios, the students’ problem-solving skills
improve, the students know the general measurement rules and specialize in the proportions between
the two-dimensional and three-dimensional shapes and use this information in other classroom
activities when geometric reasoning activities are carried out together with the students (Brown, Jones
& Taylor, 2003 ). llhan (2019) defined the geometric reasoning ability as “the ability to comment on the
shape using the already set image in the mind and the prior information provided, to analyze the shape
in a practical way by determining a new cognitive path or method, the ability to be able to associate the
shape with different problematic situations and to be able to use it in problem-solving processes when
an individual sees a shape.”

The main purpose of the curriculum is to build the knowledge, skills, and values provided to the
students in the desired way. For this purpose, it is necessary to use the teaching approaches in which
the students are actively participating in the teaching process, to select the learning processes and
materials that are appropriate for the purpose and to evaluate the development of the students. The
MoNE (2018) mathematics curriculum has adopted a performance-based measurement and evaluation
approach to identify and eliminate the learning difficulties that exist in the teaching process and to
support a permanent and meaningful learning environment. Performance-based measurement and
assessment methods are used to determine and evaluate the level of students' learning. Performance
evaluation should be done with measurement practices that the student uses the information in real or
near-realistic environments (MoNE, 2018). Although the concept of performance is considered to be
that important in the curriculum, the researches reveal that students do not convert their knowledge to
performance correctly, teachers or pre-service teachers do not have detailed information about the
concept of performance and cannot perform performance evaluation procedures correctly (Altun, 2014;
Arikan, 2016; Cankoy & Ozder, 2011; Erkek & Isiksal, 2015).

Performance evaluation is also defined as “trying to evaluate the different situations created to
enable individuals to reflect their skills, knowledge, and level of understanding” (Marzano, Pickering &
McTighe, 1993). Considering the mathematics and geometry teaching process, standard tests are
insufficient in many points to evaluate the problem-solving steps and problem-solving skills in detail
(Karatas & Guiven, 2003). Performance assessment may be required to overcome this deficiency of the
teaching process (Ersoy, Glirdogan Bayir & Givey, 2010). The MoNE (2018) mathematics curriculum
emphasizes that the performance evaluation method should be used in teaching processes.
Performance evaluation includes abilities having functions such as oral expression, written expression,
article writing, composition, sketch-drawing, writing, creating experimental setup or experimenting,
drawing shapes, drawing graphics, creating models, making a tool, and problem-solving skills (Kutlu,
Dogan & Karakaya, 2008). Such important learning situations are measured via the performance
evaluation approach. The performance evaluation approach is available in the literature as a
measurement technique in addition to standard tests (Karatas & Guven, 2003). Therefore, performance
assessment is needed to measure the skills and products used in mathematics and geometry learning
areas and frequently used.

Literature review reveals many national or international studies on reasoning, mathematical
reasoning, or reasoning on geometric shapes. Chacén, Albaladejo, and Lépez (2016) investigated the
effect of technologically zig-zag collaborative environments on the mathematical study, cognition, and
spatial interaction in geometric reasoning. Nilsson (2013) examined the relationships between the
concept of diagrammatic reasoning and the grade levels. Panaoura and Gagatsis (2009) studied the
geometric reasoning skills of elementary and secondary school students in their research. Jones, Fujita,
and Ding (2005) examined the teaching of geometric reasoning in detail as a result of the opinions of
expert teachers in China and Japan in their research. Brown, Jones, Taylor, and Hirst (2004) encouraged
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the use of geometrical properties and theorems, the accumulation of knowledge, the development of
skills, the assumption, the deductive reasoning, and the proof in the mathematics teaching process of
secondary level students. In their research, Fujita and Jones (2002) reported the analysis of existing
textbooks used in secondary schools in Japan and England (especially England and Scotland). Fischbein
and Nachlieli (1998) explained the theoretical structure of geometric shapes and concepts with the
concept of geometric reasoning. ilhan and Aslaner (2018) developed a reasoning skill test on valid and
reliable geometric shapes for pre-service mathematics teachers and examined the pre-service
mathematics teachers’ reasoning skills on geometric shapes in terms of university and grade level
variables. In their studies, Bal incebacak and Ersoy (2016) determined the reasoning skills levels of
seventh-grade students in a mathematics course according to TIMSS data. Erdem (2015) examined the
effect of the learning environment enriched via different types of teaching methods on mathematical
reasoning. Arici and Aslan Tutak (2015) studied the effect of origami on spatial visualization, geometric
reasoning, and geometry success. Sahin (2012) analyzed the relationship between pre-service geometric
teachers’ mathematical reasoning skills and Van Hiele geometry thinking levels. In his research, Arici
(2009) examined the effect of origami-based teaching on geometry achievement, spatial visualization,
and geometric reasoning in tenth-grade students on some basic topics related to triangles. In his study,
Erdogan, Akkaya, and Celebi Akkaya (2009) determined the effect of teaching based on the Van Hiele
model on the creative thinking and reasoning levels of 6th-grade primary school students. Duatepe,
Akkus, Cikla, and Kayhan (2005) determined the solution strategies that students use in ratio and
proportion questions that require proportional reasoning and how these strategies differ according to
the question types, in their research. Again, the literature review reveals national or international
studies related to performance, mathematical performance, or geometric performance concepts. Erdal
(2007) stated that performance evaluation is an alternative method that should be used in
measurement and evaluation processes. Geer, Quinn, and Ganley (2018) have conducted a longitudinal
study on the development of relationships between spatial skills and mathematics performances of
primary school students. Chamberlin (2011) brought a new dimension to pre-service teachers teaching
processes with potential mathematics course applications and examined the effects of these
applications on pre-service teachers’ performances. Rapp (2009) specified effective strategies to
increase the level of mathematical performance of students with visual-spatial intelligence. Kyttald and
Lehto (2008) studied the relationship between passive and active visual-spatial working memory and
mathematics performance. Funkhouser (2002) examined the effects of geometrical applications with
augmented reality on the students’ geometry performances and attitudes. Ozyildirim Giimis and Umay
(2017) analyzed the effect of problem-solving strategies on the conceptual or operational preferences of
pre-service mathematics teachers in problem-solving performances. Alptekin, Vural, and Aksoy (2016)
examined the effectiveness of the cover-copy-compare method to gain fluent processing skills in their
research. Bal (2012) asked the opinions of elementary school students about the process of preparing
performance tasks in mathematics courses and identified the problems they experienced. Kotaman
(2008) did a literature research on the development of learning performance and explained the concept
in detail. In his study, Gokkaya Coban (2001) studied the effect of computer-aided instruction on the
performance of seventh graders on sequential pairs and the representation of points in the Cartesian
coordinate plane. Besides, it is anticipated that this study will have a unique value and contribution on
mathematics education since the literature review shows that there is no study evaluating the
relationship between the reasoning ability on visual geometric shapes and geometry performance using
the analysis methods (correlation and regression analysis), which are used in this study, and the scales
simultaneously as well as the tests which are developed specifically for this research, and conducting the
research on pre-service mathematics teachers studying at 1+ — 4" years at university.

Aim of the Research

This research aims to study the relationship between the reasoning skills of geometric shapes of pre-
service mathematics teachers and their geometric performances. Answers for the following questions
have been sought in accordance with the aim:
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Pre-service mathematics teachers of reasoning and geometry performances of on geometric shapes ;
1. What is the level?

2. Differ according to gender and class variables?

3. What is the correlation relationship?

4. How is the predictive power between?

Method
Research Model

The research is of the descriptive type. Descriptive studies aim to describe a given situation as
precisely and carefully as possible. Generally, descriptive scanning studies are conducted in the field of
education since the researchers usually conduct descriptive studies to summarize the properties of
individuals, groups or physical environments in the field of education (Buyukoztirk, Kig Cakmak, Akgtin,
Karadeniz & Demirel, 2012, p. 22). The relational survey model has been preferred to obtain data
showing the relation between the geometry performance and the reasoning skills on geometric shapes
of pre-service mathematics teachers in this research. The relational survey model is a research model
aiming to identify the degree or the existence of change between two or more variables. The variables
between which the relation is to be searched for are symbolized individually within this model (Karasar,
2011, p. 81).

The Role of the Researchers and Research Validity

The researchers introduced themselves to the pre-service mathematics teachers within the
application period and informed the pre-service mathematics teachers about the application period
after a brief personal background information. Guidance and necessary explanations are provided to the
pre-service mathematics teachers. To ensure that the data collected are free from errors and increase
their validity and reliability, necessary precautions have been tried to be taken by predicting the
situations that may arise in this process. Precautions have been taken to prevent any problems, and
preliminary preparations have been made for the number of tests and forms by considering the number
of participants. The researchers took precautions so that the data will be free from errors due to the
application environment during the application period, and paid attention to create an appropriate
application environment with the pre-service mathematics teachers. The researchers aimed to
overcome the deficiencies by providing necessary explanations to the pre-service mathematics teachers
before the application period. In addition, the applications have been conducted in classrooms of
relevant education faculties, and attention was paid to the silence and suitability of the application
period. The classrooms have been checked beforehand to prevent any problems. The researchers
anticipated any pencil and eraser needs of the pre-service mathematics teachers and met their needs to
avoid any disruption during the application. Therefore, the researchers managed the application period
without any problems.

Study Group

The participants of the study were 384 pre-service mathematics teachers, 252 females, 132 males
who studied in the faculties of education of two different universities in Eastern and Southeastern
Anatolia in the fall semester of 2016-2017 academic year. The convenience sampling method is
preferred for this research. This method is to select the sample from easily accessible and applicable
units due to the limitations of time, labor, and money (Bliylkoéztirk, 2015, p.92). Table 1 presents the
properties of the research group according to the variables of gender, grade, and university.
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Table 1.
The properties of the participants
University Gender Freshman  Sophomore Junior Senior Total
. Female 33 39 41 36 149
Eastern Anatolia
Male 20 13 9 16 58
South-East Female 27 33 24 19 103
Anatolia Male 22 13 16 23 74
Total 102 98 90 94 384

Data Collection Tools

Test on Reasoning Skill on Geometric Shapes (RSGS)

The RSGS test, which is developed by ilhan and Aslaner (2018) is a multiple-choice test and consists
of 20 items in total. The test items were graded as 1 for correct and 0 for wrong answers. Therefore, the
highest score to be obtained from the test is 20, whereas the lowest score is 0. Content validity and
construct validity tests that are widely preferred, were conducted for test validity Referring to opinions
of the field experts were considered enough for determining the construct validity. The content validity
was ensured by the analysis of the learning outcomes of the geometry teaching classes of Turkish
universities and a review of the literature. The KR-20 reliability coefficient of the test was calculated as
0.745. This value is enough to say that the test is reliable.

Geometry Performance (GP) Test

The GP test was developed by the analysis of the learning outcomes of the geometry teaching
classes of Turkish universities and the review of the literature. Three lecturers on mathematics
education and one lecturer on Turkish education evaluated the draft test. The KAPPA coefficient
(compatibility between raters) was calculated to assess the reliability between the raters. The obtained
KAPPA value 0.90 shows that the compatibility ([KAPPA]>0,75) is perfect (Kilic, 2015). A graded scoring
key was developed for the GP test, and each question was evaluated as "Blank," "False," "Partially
Right," and "Right." In line with this evaluation, fully correct answers were scored as 2, partially correct
answers were scored as 1, false and blank answers were scored as 0 points, and a pilot application was
carried out for the validity and reliability studies of the test.

Content and construct validity were studied to determine the test validity. Item difficulty and
discriminant indices were calculated for construct validity, and expert opinions regarding the subject
area were obtained for content validity. The reliability of the test, which was developed by the
researchers, consisting of 38 items, was calculated by the KR-21 reliability test, and the reliability
coefficient was calculated as 0.79. Buyukoztirk (2015) stated that the internal reliability coefficient has
to be higher than 0.7 for a test to be considered as reliable. The calculated value shows that the test is
reliable.

Data Analysis

The data obtained in the research were statistically analyzed using Microsoft Office Excel, SPSS 23.0
and Lisrel 8.80. Shapiro-Wilk test was used for the normality test, and descriptive statistics were
analyzed with percentiles, standard deviation, KR-20, and KR-21 values within the study. T-test,
ANOVA, and Tukey tests were used for analyzing the data according to the independent variables,
Cohen's d and Cohen’s f effect-size values were examined among the groups with significant differences
within the research. Correlation and regression analysis were conducted to assess the relation between
RSGS and GP.

Conducting Normality Tests
Levene test was conducted to determine whether the variances are distributed homogeneously in
the study. As a result of the Levene test, the variances were found to be equal since p> 0.05 for RSGS

657



iLHAN & ASLANER- Cukurova Universitesi Egitim Fakiiltesi Dergisi, 49(2), 2020, 651-689

test (z = 0,496, p = 0,052) and GP test (z = 0,262, p = 0,194) (Bliylkoztirk, 2015, p.48-49). Shapiro-Wilk
test was conducted to determine whether the data are distributed normally, after the Levene analysis.
Table 2 presents the findings regarding this test.

Table 2.
Shapiro-Wilk test results of RSGS and GP test
Group Statistics df ¢}
RSGS Female 0,98 252 0,10
test Male 0,98 132 0,29
Female 0,99 252 0,15
GP test
Male 0,99 132 0,20
Freshman 0,96 102 0,70
Sophomore 0,98 98 0,17
RSGS test .
Junior 0,97 90 0,31
Senior 0,95 94 0,10
Freshman 0,99 102 0,75
Sophomore 0,99 98 0,59
GP test .
Junior 0,98 90 0,31
Senior 0,97 94 0,55

RSGS and GP applications show normal distribution as a result of the Shapiro-Wilk test as each data
set is (p> 0.05). Therefore, T-test for the gender variable, and Tukey test for class variable were decided
to be used.

Calculating Effect Sizes

After analyzing the results of the t-test, ANOVA, and Tukey test, the effect size values were
calculated for the results that showed a significant difference. The effect size value is a standardized and
objective value of the observed effect size (Field, 2005, p. 33). Effect size signifies the significance of the
study results in the application (Tabachnick & Fidell, 2007, p. 54; Ozsoy & Ozsoy, 2013, p. 337). The
effect size value (Cohen’s d) calculated between binary groups in a study is interpreted as follows: the
effect size is small between 0.20-0.49; medium between 0.50-0.79 and high when it is 0.80 and higher
(Cohen, 1988). Cohen’s f is used to calculate the effect size for variance analysis in multiple groups.
Cohen’s f value estimates the variance rate of the sample. The effect size is small between 0.10-0.24,
medium between 0.25-0.39, and high if it is higher than 0.40 (Cohen, 1988). Accordingly, Cohen’s f value
as the effect size value regarding the ANOVA test results of the class variable, and Cohen’s d value as the
effect size value of each of the Tukey test results, which were significantly different, were calculated and
interpreted. Cohen’s d effect size values were not calculated since there were no significant differences
in the t-test results of the gender variable, and similarly, Cohen’s d effect size values were not calculated
in groups, which did not have a significant difference according to the grade variable.

Findings

General descriptive statistics regarding the RSGS and GP tests, descriptive statistics according to
gender and grade level variables, independent sample t-test results according to gender, ANOVA test
results according to grade levels, and their effect size values and remarks were presented in this part of
the study. A correlation table was created for the relationship between the variables, and the
regression analysis coefficient was calculated. Table 3 presents the descriptive statistics values for
variables in general.
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Table 3.
Descriptive statistics values of the variables in the study
Variable N X X % sd
RSGS 384 20 9,99 49,95 2,75
GP 38 41,80 55,00 11,26

When the percentage values of the variables are analyzed in Table 3, it is seen that RSGS is lower
than GP, with a difference of approximately 5%. After examining the descriptive statistics of the pre-
service mathematics teachers in general, the descriptive statistics of gender and grade level
independent variables were examined, and the statistics of the gender variable are given in Table 4.

Table 4.
Descriptive statistics values according to gender
Gender Groups N X X % sd
Female 252 9,87 49,35 2,55
RSGS Male 132 20 10,21 51,05 3,10
Gp Female 252 38 41,54 54,66 10,66
Male 132 42,28 55,63 12,36

According to Table 4, it is seen that male participants have higher values in both RSGS and GP tests
than female participants. Table 5 presents the findings obtained by examining the descriptive statistics
of the tests according to the grade level variable.

Table 5.
Descriptive statistics values according to grade level
Variable Grade N X X % sd
1 102 9,28 46,40 3,07
2 98 10,53 52,65 2,36
RSGS 20
3 90 10,51 52,55 2,19
4 94 9,69 48,45 3,05
1 102 40,70 53,55 12,11
2 98 41,11 54,09 9,92
GP 3 90 38 45,13 59,38 10,05
4 94 40,51 53,30 12,23

Looking at Table 5 is examined, it is seen that the pre-service mathematics teachers' reasoning skill
levels on geometric shapes are highest (53%) in the sophomore level and the lowest at the freshman
level (46%). Geometry performances were highest at the junior level with 59%, while the lowest was at
the senior level with 53%. After the descriptive statistics, it was examined whether there was a
significant difference between the independent variables, and the effect size values were calculated for
the variables that have significant differences. Table 6 presents the findings obtained by performing the
independent sample t-test according to the gender variable.

Table 6.
Independent sample t-test findings by gender
Variable Groups N X % sd df T p
Female 252 9,87 49,35 2,55
’ ’ ’ _1 1 2
RSGS Male 132 10,21 51,05 3,10 382 A5 0,25
Gp Female 252 41,54 54,66 10,66 0,61 0,54
Male 132 42,28 55,63 12,36
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According to Table 6 is examined, it can be said that pre-service mathematics teachers’ RSGS [t (382)
=-1.15: p> 0.05] scores and GP [t (382) = - 0.61: p> 0.05] scores do not show any significant difference
in terms of the gender variable. After examining the findings of gender, ANOVA test was performed to
determine whether pre-service mathematics teachers’ reasoning skills on geometric shapes and
geometry performances differ according to grade level, and the findings were presented to the reader,
respectively. Table 7 presents the findings of the ability to reason on geometric shapes according to
grade level.

Table 7.
ANOVA test findings and effect size values of RSGS by grade level
Variable X df F p Cohen Grade P hsd Cohen’s
sf d
Intergr 112,25 3
o 1<2 0,01 273 0,46
RSGS In;Lapgr 2779,71 380 5,12 0,00 0,20 1<3 0,01 268 0.47

Total 2891,96 383

Looking at Table 7 is examined, it is seen that the RSGS [F (3, 383) = 5.12, p <0.05] difference
between grades is significant, however, the effect size value shows that the differences between the
grades are small (Cohen’s f = 0.20). When this difference is compared separately between the grades 1-2
and 1-3 it is seen that there is a significant difference between the (p <0.05) classes in favor of the
second and third grades, and there is no significant difference between the other grades. Considering
the effect size value between grades where the difference is significant, 1-2 and 1-3, it can be said that
there is a small effect size value (Cohen’s d: 1-2. = 0.46, 1-3. = 0.47) between grades. Table 8 presents
the findings of geometry performance by grade.

Table 8.
ANOVA test findings and effect size values of GP according to grade level
Variable X df F p Co:;n Grade P hsd Cohen’s d
INter8r 132692 3
oup 11,1
GP Intragr 47261,2 1<3 0,03 3 0,40
oup 3 380 3,56 0,02 0,17 3>4 0,03 11,1 0,41
6
Total 485:8'1 383

When Table 8 is analyzed, it was determined that the difference between the grades was significant
for GP [F (3, 383) = 3.56, p <0.05]. The calculated effect size value shows that the differences between
grades are small (Cohen’s f = 0.17). When this difference is investigated separately between grades 1-3
and 3-4, it is understood that there is a significant difference (p <0.05) between the grades in favor of
the third grade, and there is no significant difference between the other grades. Considering the effect
size value between grades where the difference is significant, 1-3 and 3-4, it can be said that there is a
small level effect (Cohen’s d: 1-3. = 0.40, 3-4. = 0.41) between grades. A correlation table was formed
between the variables in the study, and the findings obtained are given in Table 9.

Table 9.
Correlation table between variables
Variables (Correlate) RSGS
GP 0,80**

(**: p<0,01 and p<0,05)
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It is obvious on Table 9 is analyzed, it is seen that the correlation between the variables is positive at
the level of p <0.01 and p <0.05. A high level (r = 0.80, p <0.01) relationship was found between RSGS
and GP. After analyzing the relationship between variables, regression analysis was performed to
determine how much reasoning skill on geometric shapes predicted geometry performance, and the
findings are given in Table 10.

Table 10.

The power of reasoning skills of geometrical shapes on the prediction of geometry performance
Variance Source  Sum of squares df Mean squares F P R R’
Regression 1870,057 1 1870,057 699,051 0.000 0.804 0,647
Error 1021,902 382 2,675

Total 2891,958 383

According to Table 10 is examined, it is seen that the reasoning skill on geometric shapes predicts
geometry performance significantly (F (1,382) = 699,051; p = 0.000). When the regression relationship
between the variables is examined (R = 0.804, R2 = 0.646, p = 0.000 <0.01), it is seen that the possibility
to predict the geometry performance of reasoning skill on geometric shapes is approximately 65%. In
other words, reasoning skill on geometric shapes is a strong and meaningful predictor of geometry
performance.

Discussion, Conclusion and Suggestions

This study was conducted to examine the relationship between pre-service mathematics teachers'
reasoning skills on geometric shapes and geometry performance levels with correlation and regression
analysis techniques. Along with this general-purpose, pre-service mathematics teachers' reasoning skills
on geometric shapes and geometry performance levels were determined, whether they showed a
significant difference in terms of gender and class variables is studied together with their effect sizes, a
correlation table is created between the variables and a regression analysis was performed. In the study,
it was determined that pre-service mathematics teachers' RSGS levels were below the average.
However, this value is very close to the average. When pre-service mathematics teachers’ RSGS
averages are analyzed according to gender variable, it is determined that male participants have a
higher average than female participants; in other words, male participants’ scores are above average
while female participants’ scores are below average. When the results are analyzed by class variable, it
is seen that the highest average belongs to sophomore levels, and the average scores decrease at the
junior and senior grades. In addition, pre-service mathematics teachers' RSGS scores remained below
average at the freshman and senior grades, and above average at the sophomore and junior grades. The
reasons for these results can be considered as the pre-service mathematics teachers' not having enough
knowledge on RSGS, not being able to reason enough on geometric shapes, the difficulty of the test, or
the contributions of the undergraduate education they have taken. These results also prove that pre-
service mathematics teachers' do not have enough information about the concept of reasoning in the
secondary school mathematics curriculum they are responsible for. Although there is an increase in
RSGS levels of pre-service mathematics teachers as a result of the education they receive, during the last
years of the undergraduate study as the participants have to attend several exams such as Public
Personnel Selection Examination (PPSS), Foreign Language Assessment Test (FLAT), Higher Education
Institutions Foreign Language Assessment Test (HEIFLAT) and Academic Staff and Postgraduate
Education the Entrance Exam (ALES), they have to shift the focus of their study outside their major and
this can be considered as an important factor affecting this result. When the studies conducted in the
literature are combed, it is possible to come across studies that determine that mathematical or
geometric reasoning skills are at a moderate level, like the research findings. Pocan, Yasaroglu, and ilhan
(2017) found that the mathematical reasoning skills of middle school seventh- and eighth-grade
students were moderate. In their study, ilhan and Aslaner (2018) stated that pre-service mathematics
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teachers' RSGS scores were moderate, RSGS levels increased when passing from the freshman grade to
sophomore grade, and RSGS scores decreased in junior grade. In addition, Buckley, Seerey, and Canty
(2018) stated that pre-service teachers' ability to use spatial reasoning strategies in solving geometric
problems is moderate.

The research reveals that GP scores of the pre-service mathematics teachers are above the average,
but this value is close to the average. Thus, pre-service mathematics teachers’ GP scores are near
average. GP scores of both male and female participants according to gender variable also has a value
near average, and male students have higher GP scores than female students. According to the class
variable, the pre-service mathematics teachers’ GP scores are above average, however, while the score
raises from the freshman year through junior year, the score tends to drop in the senior year. The
reasons for these results may be that the pre-service mathematics teachers do not have enough
cognitive skills on GP or cannot express their skills into performance, in general, they have encountered
multiple-choice competence tests (LKS, YKS, etc.) or they have not encountered enough with
performance tests. In addition, the reason why GP levels increase in the first three grades can be
thought of as the pre-service teachers' taking pedagogical field knowledge courses in undergraduate
studies, performing performance-based applications in the related courses, and the development of
their field courses and spatial skills. In this way, pre-service mathematics teachers may have provided
the transition between images and algebraic representations. In the literature, there are studies where
GP or geometry success is measured on pre-service teachers and students, and similar findings are
obtained with the research results. Ayglner (2016), in a study conducted, determined that the GP levels
of the eighth-grade students were lower than the average value. Again, the outcome of the study
conducted by ilhan (2015) was that pre-service mathematics teachers’ geometry success levels were at
an average level. Geer, Quinn, and Ganley (2018) stated in their study that students' mathematical
performance and spatial perceptions were close to the average level.

After the descriptive statistics of the study were examined, whether there is a significant difference
between the independent variables (gender and class) are checked. In the study, it is clearly seen that
female pre-service mathematics teachers’ RSGS levels remain below average, while male pre-service
mathematics teachers’ RSGS levels are above average, and there was no significant difference between
RSGS scores. In other words, pre-service mathematics teachers’ RSGS levels in the research group are
similar for both female and male pre-service teachers. The reason for this may be that prospective
teachers in the research sample have the same undergraduate education. When scanning the literature,
it is possible to come across studies determining that the gender variable does not make a significant
difference on the reasoning score. In his study, Sahin (2012) determined that pre-service mathematics
teachers’ geometric reasoning skills did not show a significant difference in terms of gender variable.
Again, Pocan, Yasaroglu, and ilhan (2017) found that the mathematical reasoning skills of middle school
seventh- and eighth-grade students did not differ significantly according to gender variable. In addition,
Ergil and Artan (2015) did not find a significant difference between the scores of male and female
students in preschool education level in terms of the type of reasoning and types.

In the study, it is found that both female and male pre-service mathematics teachers’ GP levels are
slightly above average. When the research data is examined, it is seen that even though male pre-
service teachers are more successful in terms of GP, there is no significant difference between the
scores of male and female pre-service teachers. So pre-service mathematics teachers’ GP levels are
similar for female and male participants. The reason for this may be that the pre-service mathematics
teachers within the scope of the research received joint undergraduate education. When the literature
review is done, it is possible to come across studies that determine that students do not differ in terms
of mathematics performance or gender variable. Hall, Davis, Bolen, and Chia (1999) could not find any
significant difference in the mathematics performance and GPs of fifth- and eighth-grade students
selected from some schools in the USA. However, some studies in the literature found that mathematics
performance or GP differ in terms of gender. Aunio and Niemivirta (2010) investigated the mathematical
prediction performance of children in preschool classes and found that there was a significant difference
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between individuals in terms of the gender variable. Again, Areepattamannil (2014) found in his study
that Indian adolescents' PISA evaluations showed that math performance and GPs differed significantly
in terms of gender variable. In addition, Geer, Quinn, and Ganley (2018) found that their math
performance and spatial perception scores differed significantly by gender.

It is seen that the difference between grades for pre-service mathematics teachers is significant for
RSGS levels. However, the calculated Cohen's f effect size value shows that the differences between
classes are small. When the difference between the grades 1-2 and 1-3 is considered, it is seen that
there is a significant difference between the grades in favor of the sophomore and junior grades, and
there is no significant difference between the other classes. When Cohen's d effect size values are
analyzed, it is seen that there is a small level of effect between the grades where there is a significant
difference. The reason for these results may be the reasoning practices of pre-service mathematics
teachers in undergraduate education. When scanning the literature, it is possible to come across studies
that determine that the class variable makes a significant difference in reasoning skills. In the study
Fischbein and Nachlieli (1998) carried out on students who are attending 9-11 grades of a high school
concluded that the class factor made a significant difference in the geometric reasoning skill. In addition,
like the research findings, in this study, as the grade level progressed in general, the reasoning skill
decreased. Again, ilhan and Aslaner (2018) found that pre-service mathematics teachers’ RSGS levels
differ significantly according to the class variable. In addition, there are studies in the literature stating
that class variable does not make a significant difference in reasoning skill. Sahin (2012) found in his
study that pre-service mathematics teachers’ geometric reasoning levels did not make a significant
difference in terms of grade variable. In their study, Umay and Kaf (2005) found that there was no
significant difference between the classes in terms of mathematical reasoning levels of students in the
second grade of primary education. In their study, Pogan, Yasaroglu, and ilhan (2017) found that the
mathematical reasoning skills of middle school seventh- and eighth-grade students did not differ
significantly according to grade level.

Another finding obtained from the study is that the GP score difference between grades is
significant. The calculated Cohen's f effect size value shows that the differences between grades are low.
When this difference is investigated separately between grades 1-3 and 3-4, it is seen that there is a
significant difference between the classes in favor of the junior grade, and there is no significant
difference between the other grades. When Cohen's d effect size values are analyzed, it is seen that
there is a small level of effect between the grades where there is a significant difference. The reason for
these results can be considered as the improvement of their performances as a result of the
performance-based applications they have done in the undergraduate education they received. When
the literature review is done, studies are indicating that mathematics or GP is related to the class.
Aunola, Leskinen, and Nurmi (2006) conducted a longitudinal study from preschool to second grade and
found that students' mathematics performance increased, and there was a significant difference
between classes. Vukovic, Kieffer, Bailey, and Harari (2013) found in their longitudinal study (first,
second, and third grades) that mathematical performance is a function of working memory and differs
between grade levels. Again, Geer, Quinn, and Ganley (2018) found that mathematics performance and
spatial perception scores differ significantly according to their grade level.

In the study, after examining the differences between gender and class variables, the correlations for
the relationships between the variables used are examined. Accordingly, a correlation table is created
for the relationship between the variables. As a result of the findings, the correlation between the
variables is found to be positive and significant. According to the findings, a high level of correlation was
found between RSGS and GP. In addition, when the regression between variables is examined, it is seen
that the effect of reasoning skill on geometric shapes to predict geometry performance is high and
significant. In other words, the ability to reason on geometric shapes is a strong and meaningful
predictor of geometry performance. The reason for these results can be thought of as the pre-service
mathematics teachers’ RSGS is related to GPs. Also, another reason for this result may be that the
educational attainments related to RSGS and GP concepts are similar. When scanning the literature, it is
possible to come across studies that determine that RSGS and GP have significant relationships with
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each other. According to Turkey, Finland and Greece's International Student Assessment Program (PISA),
the student survey data 2003, Akyuz and Pala (2010) found that there is a high-level positive
relationship between problem-solving performance and reasoning skills in all these three countries’
models. Ozdemir, Duran and Kaplan (2015) stated that the correlation between the secondary school
students’ problem-solving performances and reasoning skills is positive and significant. Buckley, Seerey,
and Canty (2018) affirmed that pre-service teachers’ use spatial reasoning strategies increased by means
of solving geometric problems, and these reasoning skills increased their mathematics performance.
Areepattamannil (2014) found a significant correlation between the performance of Indian adolescents
in PISA evaluations and their metacognitive learning strategies (reasoning skills). Geer, Quinn, and
Ganley (2018) found that when the growth variable was taken under control, there was a relationship
between the spatial visualization skill in the first year and the math performance in the second year. In
addition, mathematics performance in the second year predicted spatial perception skills as well as
spatial visualization skills in the third year.

As a result, it was determined that pre-service mathematics teachers’ RSGS scores are below average
but close to the average value, GP levels are above average. Male pre-service teachers were more
successful in terms of RSGS and GP than female pre-service teachers. However, this gender difference is
not significant when the variables are taken into consideration. While pre-service mathematics teachers’
RSGS and GP scores increase through first grade to third grade in general, the scores decrease in fourth
grade, and the difference between classes is significant. When the relationship between RSGS and GP is
examined, it is seen that there is a positive and significant relationship between the variables. In
addition, when the regression relationship between variables was examined, it is determined that the
power of reasoning skill on geometric shapes to predict geometry performance is high and significant.
Within the framework of the findings obtained in the study, the following suggestions are made;

e In the study, it is concluded that pre-service mathematics teachers’ RSGS and GP scores are
close to the average. For this reason, lessons containing the gains related to the applications of
RSGS and GP, together with the definitions of the concepts can be created and added to the
curriculum.

e In-service trainings or courses, including concepts and practices related to RSGS and GP, can be
given to current secondary or secondary school mathematics teachers during seminar periods.
These and similar scientific studies can be used while preparing these seminars or courses.

e The research is carried out on pre-service mathematics teachers, and it is determined that
there is a positive and significant relationship and effect between RSGS and GP. For this reason,
skills related to these concepts, which are also crucial in the MoNE (2018) mathematics
curriculum, can be researched via new studies on secondary school mathematics teachers,
secondary school mathematics teachers or academics working in mathematics education.

e Considering the student achievements of our country in international and national exams, new
researches can be analyzed on the different sample groups selected from elementary,
secondary, and secondary school students related to RSGS and GP, and the reasons can be
revealed.
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Tiirkge Siirimui

Girig

Egitim, kisinin igerisine dogdugu milli, kultirel ve manevi degerler oncelikli olmak Uzere, tutum,
beceri, yetenek, estetik, duyarlilik gibi davranislarin kazanilmasini ihtiva eden bir siire¢ olarak ifade
edilmistir (MEB, 2018). Bu silirece baslamadan oOnce egitimin hedefleri, kazanimlari ve kisiye
kazandirilacak olan yetkinlikler belirlenmektedir. Bunun iginse slrekli gelisen ve degistirilen 6gretim
programlari kullanilmaktadir. MEB (2018) matematik 6gretim programinda yayinlanmis olan Tirkiye
Yeterlilikler Cergevesi (TYC)'de yasam boyu 6grenme kapsaminda herkesin kazanmasi 6ngorulen sekiz
anahtar yetkinlik yer almaktadir (MEB, 2018). Bu yetkinlikler incelendiginde, timii matematik 6gretim
sureciyle iliskili oldugu gorilmekle beraber 6n plana g¢ikan iki yetkinlik gbéze g¢arpmaktadir. Bu
yetkinliklerden ilki 6grenmeyi 6grenmedir. ikincisi ise matematiksel yetkinliktir. Matematiksel yetkinlik
ifadesi, dlisinme (uzamsal ve mantiksal distinme) ve sunmanin (kurgular, formiiller, grafikler, modeller
ve tablolar ile sunma) matematiksel durumlarini farkh tirlerde kullanabilme istegini ve becerisini ihtiva
etmektedir (MEB, 2018). MEB (2018) matematik O6gretim programinda bulunan matematiksel siireg
becerilerinin ikincisi ise akil yliritme becerisidir. Akil yiiritme becerisinin okulda ve okul disindaki hayati
kolaylastirmadaki etkisine dikkat edildiginde matematik 6grenim siirecinde bu becerinin gelistirilebilmesi
icin yeni 0Ogretim ortamlarinin olusturulmasinin gerekliligi 6n plana ¢ikmaktadir. Problem ¢6zme
becerisini kullanan bir bireyin bu surecteki iletisim ve akil yuriitme gibi becerilerini de kullanacagi tahmin
edilmektedir. Ortaokulda bu tir becerilerin gelisimi sonraki siniflardaki matematik 6gretimi icin de
onemli gorilmektedir. Akil yiriatme ile ilgili becerilerin tim sinif seviyelerinde ve matematigin her
alaninda pekistirilmesi gerektigi ifade edilmektedir (MEB, 2018). Ogretim siirecinde &grencilere bu
becerinin gelistirilmesi icin yol gostericiler siiphesiz 6gretmenlerdir. Bu sebeple oncelikle 6gretmenlerin
akil yiiriitme becerisine sahip olmalari gerekmektedir. Ogretim siirecinde tasarlanan gergek yasam
problemlerinin de, o6grencilerde akil yiritmelerini ve karar vermelerini gerektirecek durumlar
barindirmasi  gerekmektedir (MEB, 2017). Alanyazinda &gretmenlerin, 6gretmen adaylarinin ve
ogrencilerin akil yirtitme becerilerinin 6gretim siirecinin bir pargasi oldugunu ve hem 6grencilere hem
de ogreticilere bu becerilerin kazandiriimasi gerektigini belirten bircok calisma bulunmaktadir (Ellis ve
Hunt, 1993; Jadallah, 2009; Oaksford, 2005; Sahin, 2012; Yesildere ve Turn(ikll, 2007).

Daslinme becerilerinin formal 6gretimde veya okullarda bircok egitsel etkinlikte, her bir 6grencinin
ihtiyac duydugu farkli uygulamalar ile desteklenerek 6gretilebilecegi ifade edilmistir (Ellis ve Hunt, 1993:
s. 298). Akil ylritme siirecinin gelismesiyle beraber yaratici diisinme, problem ¢ézme ve degerlendirme
gibi birgok kavram alanyazina dahil olmustur. Bu kavramlarla ilgili becerilerin etkili oldugu dusinme
stillerinin ortaya cikarilmasi ve gelistirilmesi bireyin disiinsel yapisinin gelistiriimesi agisindan oldukga
onemlidir (Cubukgu, 2004). Akil yuritme ve diisinme becerilerinin 6gretimi, yasam boyu devam eden
bir slre¢ olarak diisinilmelidir. Dolayisiyla bu beceriler bir derste 6gretilen ve daha sonra unutulan
beceriler olarak goriilmemelidir (Ellis ve Hunt,1993: 298). Akil ylritme kavrami neredeyse yasamimizla
bitiunlesmistir. Oaksford (2005) insanlarin akil ylritme sireglerine oldukga bagimh olduklarini ve bu
sebeple bu sireci fark etmeme egiliminde olduklarini ifade etmistir. Bununla birlikte, Oaksford (2005)
insanlarin yaptiklari ¢ogu hareketin akil ylriitme sireglerine bagh oldugunu 6ne siiren bir bilim adami
olarak alanyazina girmistir. Akil yiiritme becerisi National Association for the Education of Young
Children (NAEYC) tarafindan c¢ocuklarin 6grenmeleri gereken bir beceri olarak savunulmaktadir. Bu
kurulus akil ylriitme becerisinin ¢ocuklara erken yaslardan itibaren verilmesi gerektigini savunmustur
(Storey, 2004). Lawson (2005) ise 6greten kaynakli icerigi aktarmaya yonelik egitim ortamlarinin, bilimsel
anlamda akil yliritme becerilerini gelistirmeye herhangi bir katkisinin bulunmadigini; bilimsel siirece
iliskin bilgiyi bireye kazandirmaya doniik egitim ortamlarinin ise akil yiritme becerisi Uzerinde pozitif
etkisinin oldugunu ifade etmistir. Akil yiritme kavraminin tiimdengelim ve timevarim kavramlariyla
yakindan iliskili olduguna dair bir¢ok bilim adaminin ortak gértsi vardir. Akil yiritme becerisi kisilerin
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kavramsal cercevelerinin derinligi ve genisligi ile belirlenebilmektedir. Betimsel bilgilerin Uretilmesi igin
timevarimsal, islevsel bilgilerin tretilebilmesi i¢in timdengelimsel ve sistematik bilgilerin tretilebilmesi
icinse indirgemeci akil ylritme becerisine ihtiya¢ vardir. Bu dogrultuda bilimin akil yuritme ve kavram
gelistirme boyutlarindan olustugunu soylemek mimkindir (Gerald, 2002). Deneyimsel bilgilerden
hareketle ortaya gikan akil ylriitme becerisi kisiye, etrafindaki algiladigi durumlari ve olgulari dogru bir
sekilde diizenleme, betimleme ve betimsel kavramlar gelistirme imkani sunmaktadir. Buna karsin,
kuramsal bilgilerden hareketle ortaya ¢ikan akil yiritme becerisi, bireylerin, betimsel nitelikteki
onermelerin ve betimsel kavramlarin Gtesine gitmesine ve olgusal iliskileri agiklamaya donik
6nermelerde bulunmasina sebep olmaktadir (Lawson, Alkhoury, Benford, Clark, ve Falconer, 2000).

Matematikteki tlm kurallarin ve islemlerin 6ziinde akil yiritme becerisinin var oldugu ifade
edilmistir (Aksoy, 2003). Matematiksel akil yirtitme kavrami ise 6ziinde disiinme ve hayal kurabilme
yetenegine dayanmaktadir (Thompson, 1996, s. 267). Matematiksel akil yliritme 6grencilerde kalici ve
gelisime acik bir matematik bilgisi meydana gelmesini saglamaktadir (Umay & Kaf, 2005, s. 188).
Matematiksel bilgiler diger bilimler gibi deney sonucu elde edilmez ama deneyle dogrulugu gosterilebilir.
Ayrica gozlem sonucu elde edilen matematiksel bilgiler de mevcuttur. Ancak matematikte gergeklere
daha ¢ok deneyle, gozlemle degil, akil ylritmeyle ulasilabilmektedir. Diger bir ifadeyle matematik
egitiminin, akil yUritme yeteneginin gelistiriimesi sturecinde énemli bir yer tuttugu soylenebilir (Umay,
2003). Bireylerin ilkdgretimi bitirip ikinci kademeye basladiklarinda, matematiksel akil yiritme ve
problem ¢6zme becerileri en 6nemli matematiksel 6grenme kavramlari olmaktadir (Schmidt & Bednarz,
1997). Bu sebeple matematiksel akil yiritme, matematik 6grenme-06gretme siirecinin 6nemli bir
bilesenidir (Duatepe, Akkus Cikla ve Kayhan, 2005). NRC (1996), matematik ve fen bilimleri egitiminde
amacin bilimsel duslince becerilerini gelistirmeye donik oldugunu belirtmistir. Buna gore bir egitim
ortami, kisiye kimya, biyoloji, fizik ve matematigin veya bilim ve teknolojinin igerigini aktarmaya yonelik
olmadan ziyade, akil yiritme becerileri kazandirmaya donik olmaldir. Matematiksel akil ylriatme
kavrami ilhan (2019) tarafindan “Matematik alaninda karsilastigimiz bir problem durumu ile ilgili,
verilerden yola ¢ikarak ¢6ziime ulasabilme siirecinde yeni bir bilissel yol veya yontem belirleyebilme ve
pratik bir sekilde ¢dziime ulasabilme becerisi” olarak tanimlanmistir.

Ogretmenlerin kendi 6gretim materyallerini tasarlayabilmeleri, 6gretim materyallerini uygun yéntem
ve teknikler ile yerinde ve etkili bir sekilde kullanabilmeleri, 6grenciye iletmek istedigi mesaji gorsel
olarak diizenleyebilmesi, drnegin basit semalar ve gizimler yapabilmesi gorsel, uzamsal ya da geometrik
akil yiratme becerisi ile son derece iliskilidir (Alpan, 2008). Southampton/Hampshire’da bir grup
matematikgi ve onlari destekleyen egitimciler, bazi 6grenme ve 6gretme materyallerinin denenmesi ve
gelistirilmesi sirecini iceren, ortaokul basamaginda geometrik akil ylaridtmenin gelistirilmesi ve bu akil
ylriatme tlriane odaklanilmasi gerektigini belirten bir rapor yazmislardir. Bu rapor 2002 Ekim ayindan
2003 Kasim ayina kadar (yaklasik bir yil) yapilan incelemeleri kapsamaktadir. Calismanin sonug raporu ise
Mart 2004’te Curriculum Authority (QCA)’da sunulmustur. Raporda geometrik akil yuriitme kavraminin
iki ve g boyutlu cisimlerin 6zelliklerini, durumlarini, yonlerini ve dénisimlerini icerdigi ifade edilmistir.
Ayrica geometrik akil yuritme etkinliklerinin 6grenci gruplariyla yurutiilmesiyle 6grencilerin; 6gretim
sirecine ilgilerinin arttig, geometrik oranlarn fark ederek sonuglar agikladigl, problem ¢dzme
becerilerinin gelistigi, genel olglim kurallarini bildigi, iki boyutlu ve ¢ boyutlu sekiller arasinda bulunan
oranlar Gzerinde uzmanlastigi ve diger sinif faaliyetlerinde bu bilgileri kullandig rapor edilmistir (Brown,
Jones & Taylor, 2003). ilhan (2019) tarafindan geometrik sekiller tizerine akil yiiriitme becerisi “Bireyin
geometrik bir sekille karsilasmasi durumunda, zihninde bulunan ve kendisine sunulan bilgilerden
hareketle bu sekille ilgili yorum yapabilmesi, yeni bir bilissel yol veya yontem belirleyerek sekli pratik bir
sekilde analiz edebilmesi, bu sekli farkli problem durumlariyla iliskilendirebilmesi ve problem ¢6zim
siireglerinde kullanabilmesi” seklinde tanimlanmistir.

Ogretim programlarinda yer verilen bilgiler, beceriler ve degerlerin 6grencilere istenilen sekilde
kazandirilmasi asil amag olarak gorilmektedir. Bu amag¢ dogrultusunda, oOgrencilerin aktif olarak

bulundugu o6gretim vyaklasimlarinin 6gretim sirecinde kullanilmasi, 6grenme slireglerinin  ve
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materyallerinin amaca uygun olacak sekilde segilmesi ve 6grencilerin gelisimlerinin degerlendirilmesi
gerekmektedir. MEB (2018) matematik 6gretim programinda da 6grencilerin 6gretim slrecinde var olan
0grenme gugluklerinin tespit edilerek giderilmesi, 6grencilerde kalici ve anlamli 6grenmelerin
desteklenmesi amaciyla performansa dayali 6lgme ve degerlendirme anlayisi kabul edilmistir.
Ogrencilerin dgrenmelerinin diizeyini tespit etmek ve degerlendirmek amaciyla performansa dayali
olgme ve degerlendirme yontemleri kullaniimaktadir. Performans degerlendirme ¢alismalari 6grencinin
bilgiyi gercek veya gercege yakin ortamlarda kullanabilmesine dénuk 6lgme uygulamalariyla yapilmalidir
(MEB, 2018). Ogretim programinda performans kavrami bu kadar énemli gériilmesine ragmen yapilan
arastirmalar, 6grencilerin bilgilerini dogru bir sekilde performansa dénustiirmediklerini, 6gretmenlerin
ya da Ogretmen adaylarinin performans kavramiyla ilgili detayh bilgilere sahip olmadiklarini ve
performans degerlendirme islemlerini dogru bir sekilde yapamadiklarini gostermektedir (Altun, 2014;
Arikan, 2016; Cankoy ve Ozder, 2011; Erkek ve Isiksal, 2015).

Performans degerlendirme, “bireylerin bir konudaki becerilerini, bilgilerini ve anlama dizeylerini
yansitmalarina imkan verecek farkli durumlarin olusturuldugu degerlendirme amach ¢alismalar” olarakta
tanimlanmaktadir (Marzano, Pickering & McTighe, 1993). Matematik ve geometri 6gretim slreci
disinildigiinde problem ¢6zme adimlarini ve problem ¢6zme becerilerini ayrintili bir sekilde
degerlendirmek igin bircok noktada standart testler yetersiz kalmaktadir (Karatas ve Giiven, 2003).
Ogretim siirecindeki bu eksikligin giderilebilmesi icin performans degerlendirme gerekebilmektedir
(Ersoy, Gurdogan Bayir ve Glivey, 2010). MEB (2018) matematik 6gretim programinda da performans
degerlendirme yonteminin Ogretim siireclerinde kullaniimasi gerektigi vurgulanmistir. Performans
degerlendirme, sozli anlatim, yazili anlatim, makale yazma, kompozisyon, kroki ¢cizme, yazma, deney
diizenegi olusturma veya deney yapma, sekil ¢izme, grafik ¢izme, model olusturma, bir ara¢ yapma,
problem ¢dzme gibi islevlere sahip becerileri igerir (Kutlu, Dogan & Karakaya, 2008). Bu gibi bazi 6nemli
o6grenme durumlari performans degerlendirme yaklasimi ile dlglilmektedir. Standart testlerin yaninda
performans degerlendirme yaklasimi bir 6lgme teknigi olarak alanyazinda bulunmaktadir (Karatas ve
Guven, 2003). Bu sebeple matematik ve geometri 6grenme alanlarinda kullanilan beceriler ve rinlerin
olcillmesi icin performans degerlendirmeye ihtiyac duyulmakta ve sik sik basvurulmaktadir.

Alan yazin taramasi yapildiginda ulusal veya uluslararasi akil yiritme, matematiksel akil yiritme
veya geometrik sekiller Gizerine akil yuriitme kavramlariyla ilgili ¢alismalara rastlanmaktadir. Chacén,
Albaladejo ve Lépez (2016) calismalarinda geometrik akil yiiritmede teknolojik olarak zig zag isbirlikgi
ortamlarin matematiksel ¢alisma, bilis ve uzamsal etkilesim Uzerindeki etkisini arastirmiglardir. Nilsson
(2013) gcalismasinda diyagramsal akil yuratme kavramini sinif diizeyleri arasindaki iliskilerle incelemistir.
Panaoura ve Gagatsis (2009) calismalarinda temel egitim ve ortaokul dizeyindeki 6grencilerin geometrik
akil ylritme becerilerini arastirmiglardir. Jones, Fujita ve Ding (2005) arastirmalarinda Cin ve
Japonya’daki uzman 6gretmenlerin gorusleri neticesinde geometrik akil yiritmenin 6gretimini detayl
bir sekilde incelemislerdir. Brown, Jones, Taylor ve Hirst (2004) ¢alismalarinda ortaokul dizeyinde
matematik 6gretim siirecindeki hedeflere ulasilmasi noktasinda, geometrik ozellikler ve teoremlerin,
bilginin birikiminin, yetenegin gelistirilmesinin, varsayimin, timdengelimli akil ylUritmenin ve ispatin
gelistirilerek kullanilmasini tesvik etmislerdir. Fujita ve Jones (2002) arastirmalarinda Japonya ve
ingiltere’de (dzellikle ingiltere ve iskocya) bulunan ortaokullarda kullanilan mevcut ders kitaplarinin
analizini rapor etmislerdir. Fischbein ve Nachlieli (1998) calismalarinda geometrik sekiller ve kavramlarin
teorik yapisini geometrik akil yiritme kavrami ile aciklamislardir. ilhan ve Aslaner (2018)
arastirmalarinda matematik 6gretmen adaylari igin gecerli ve glivenilir geometrik sekiller Gzerine akil
ylritme beceri testi gelistirmis ve matematik 6gretmen adaylarinin geometrik sekiller Gzerine akil
yiiriitme becerilerini tniversite ve sinif diizeyi degiskenleri agisindan incelemislerdir. Bal incebacak ve
Ersoy (2016) calismalarinda yedinci sinif 6grencilerinin matematik dersindeki akil yiritme beceri
diizeylerini TIMSS verilerine gore belirlemislerdir. Erdem (2015) arastirmasinda farkh tirde 6gretim
yontemleri kullanilarak zenginlestirilen 6grenme ortaminin matematiksel akil yliritmeye etkisini
incelemistir. Arici ve Aslan Tutak (2015)'in yapmis oldugu c¢alismada, origaminin mekansal
gorsellestirme, geometrik akil yiiritme ve geometri basarisi tizerindeki etkisini incelemistir. Sahin (2012)
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arastirmasinda matematik 6gretmen adaylarinin geometrik akil yuritme becerilerinin Van Hiele
geometri diisinme diizeyleri ile olan iliskisini analiz etmistir. Arici (2009) arastirmasinda Uggenlerle ilgili
bazi temel konularda origami temelli 6gretimin onuncu sinif 6grencilerinin geometri basarisi, uzamsal
gorsellestirme ve geometrik akil yarGtmeleri Gzerindeki etkisini incelemistir. Erdogan, Akkaya ve Celebi
Akkaya (2009) ¢alismasinda Van Hiele modeline dayali 6gretimin ilkogretim 6. sinif 6grencilerinin yaratici
disinme ve akil yaritme dizeylerine etkisini tespit etmistir. Duatepe, Akkus Cikla ve Kayhan (2005)
arastirmalarinda 6grencilerin orantisal akil ylritmeyi gerektiren oran ve oranti sorularinda kullanmig
olduklari ¢éziim stratejilerini ve bu stratejilerin soru tirlerine gore nasil farklilagtigini belirlemislerdir.
Yine alan yazin taramasi yapildiginda ulusal veya uluslararasi performans, matematiksel performansi
veya geometrik performansi kavramlariyla ilgili calismalara rastlanmaktadir. Erdal (2007) ¢alismasinda
performans degerlendirmenin olgme-degerlendirme sireglerinde kullanilmasi gereken alternatif bir
yontem oldugunu ifade etmistir. Geer, Quinn ve Ganley (2018) arastirmalarinda ilkégretim
ogrencilerinde uzamsal beceriler ve matematik performanslari arasindaki iliskilerin gelisimini boylamsal
bir sekilde incelemislerdir. Chamberlin (2011) ¢alismasinda 6gretmen adaylarinin 6gretim sireglerine
potansiyel matematik kursu uygulamalariyla yeni bir boyut kazandirmis ve bu uygulamalarin 6gretmen
adaylarinin performanslari Uzerine etkisini incelemistir. Rapp (2009) arastirmasinda gorsel-mekansal
zekdya sahip 6grencilerin matematiksel performans dizeylerini artirabilmek icin etkili olan stratejiler
belirlemistir. Kyttdld ve Lehto (2008) calismasinda pasif ve aktif gorsel-uzamsal calisma belleginin
matematik performansiyla olan iliskisini arastirmistir. Funkhouser (2002) arastirmasinda arttiriimis
gerceklik uygulamalarinin bulundugu geometri uygulamalarinin 6grencilerin geometri performanslari ve
tutumlarina olan etkisini incelemistir. Ozyildirim Giimis ve Umay (2017) calismalarinda problem ¢ézme
stratejilerinin matematik 6gretmen adaylarinin problem ¢6zerken kavramsal ya da islemsel tercihlerine
ve problem ¢6zme performanslarina etkisini analiz etmiglerdir. Alptekin, Vural ve Aksoy (2016)
arastirmalarinda akici islem yapma becerilerini kazandirmak amaciyla kesfet-kopyala-karsilastir
yonteminin etkililigini incelemislerdir. Bal (2012) c¢alismasinda matematik dersinde ilkogretim
ogrencilerinin performans gorevi hazirlama sireci hakkindaki gorislerini almis ve yasamis olduklari
sorunlari belirlemistir. Kotaman (2008) arastirmasinda 6grenme performansinin gelistiriimesine iliskin
alan yazin taramasi yaparak ilgili kavrami detayli bir sekilde agiklamistir. Gokkaya Coban (2001)
¢alismasinda bilgisayar destekli 6gretimin yedinci siniflarin sirali ikililer ve noktalarin kartezyen koordinat
dizleminde gosterimi kazanimlarina iliskin performanslarina etkisini arastirmistir. Ayrica yapilan alan
yazin taramasi neticesinde gorsel geometrik sekiller Uzerine akil yiritme becerisi ve geometri
performansi arasindaki iliskiyi ayni anda, bu arastirmada kullanilan analiz yéntemleriyle (korelasyon ve
regresyon analizinin birlikte kullanildigl), calismaya 6zglin Glcek ve testler kullanilarak ve 1-4. sinif
matematik 6gretmen adaylari (zerinde arastiran herhangi bir calismaya rastlanmamis olmasi
bakimindan calismanin 6zgliin degere sahip olacagl ve matematik egitimine katki saglayacagl on
gorilmektedir.

Aragtirmanin Amaci

Bu calismanin amaci matematik O6gretmen adaylarinin geometrik sekiller tzerine akil yiriitme
becerileri ile geometri performanslari arasindaki iliskiyi incelemektir. Bu amag dogrultusunda asagidaki
alt problemlere cevap aranmistir;

Matematik 6gretmen adaylarinin geometrik sekiller tizerine akil yliritme ve geometri performanslari;
1. Hangi diizeydedir?
2. Cinsiyet ve sinif degiskenlerine gore farklilasmakta midir?
3. Arasindaki iliski nasildir?
4. Arasindaki yordama gticl nasildir?
Yontem

Arastirma Modeli

Arastirma, betimsel tiirdedir. Betimsel ¢alismalar, verilen bir durumu olabildigince tam ve dikkatli bir
sekilde tanimlamaya calisir. Egitim alanindaki arastirmalarda, yaygin olarak betimsel yontem tarama
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¢alismalari yapilmaktadir. Cuinki arastirmacilar genellikle bireylerin, gruplarin ya da fiziksel ortamlarin
ozelliklerini 6zetlemek igin betimsel ¢alismalar yapmaktadirlar (Blyukoztirk, Kihig Cakmak, Akgin,
Karadeniz ve Demirel, 2012, s. 22). Bu arastirmada matematik 6gretmen adaylarinin geometrik sekiller
Gzerine akil ylriatme becerisi ile geometri performansi arasindaki iliskiyi belirten verilerin elde edilmesi
noktasinda iliskisel tarama modeli tercih edilmistir. iliskisel tarama modeli iki ve daha ¢ok sayidaki
degisken arasindaki iliskinin birlikte degisim varligini veya derecesini belirlemeyi amaglayan arastirma
modelidir. Bu modelde, aralarinda iliski aranacak degiskenler ayri ayri sembollestirilir (Karasar, 2011, s.
81).

Arastirmacilarin Rolii ve Arastirmanin Gegerliligi

Arastirmacilar uygulama siirecinde 6ncelikle matematik 6gretmen adaylarina kendilerini tanitmis,
kisa bir 6zge¢mis bilgisi agiklamasi sonrasinda uygulama sireci hakkinda matematik 6gretmen adaylarini
bilgilendirmislerdir. Uygulama siireci boyunca matematik 6gretmen adaylarina rehberlik edilmis gerekli
actklamalarda bulunulmustur. Bu siregte toplanan verilerin hatalardan arinik olmasi ve gecerliligi ile
beraber givenirliginin arttirilmasi amaglariyla olusabilecek durumlari dnceden tahmin edilerek énlemler
alinmaya ¢ahisilmistir. Katiimei sayisi 6n gorilerek test ve form sayisi ile ilgili 6n hazirliklarda bulunulmus,
bir aksaklik ¢ikmamasi adina 6nlemler alinmaya ¢alisilmistir. Arastirmacilar uygulamalari yaparken
verilerin uygulama ortamindan kaynaklanan hatalardan arinik olmasi amaciyla birtakim énlemler almis,
matematik O6gretmen adaylariyla uygun bir uygulama ortami olusturmaya 6zen gostermislerdir.
Arastirmacilar uygulama siirecine gegmeden 6nce matematik 6gretmen adaylarina gerekli aciklamalari
yaparak eksikleri gidermeyi hedeflemislerdir. Ayrica uygulamalar ilgili egitim fakiltelerinin siniflarinda
ylratilmis, uygulama sirecinin sessizligine ve uygunluguna dikkat edilmistir. Herhangi bir aksaklik
¢ikmamasi adina uygulama yapilacak sinif ortamlari dnceden kontrol edilmistir. Arastirmacilar uygulama
esnasinda bir kopukluk olmamasi icin kalem ve silgi ihtiyaci olan matematik 6gretmen adaylarinin bu
ihtiyaclarini 6ngorerek gidermislerdir. Bu dogrultuda arastirmacilar uygulama sirecini sorunsuz bir
sekilde atlatabilmislerdir.

Arastirma grubu

Arastirmanin katilimcilarini Dogu ve Glineydogu Anadolu bolgelerinde bulunan orta buyukliikteki iki
farkli Gniversitenin egitim fakiltelerinde 2016-2017 6gretim yili gliz doneminde 6grenim goéren 252
bayan 132 erkek olmak lizere toplam 384 matematik 6gretmen adayi olusturmaktadir. Arastirmada
uygun oOrnekleme yontemi tercih edilmistir. Bu ydntem; zaman, isglicii ve para agisindan var olan
sinirhhklar sebebiyle 6rneklemin kolay ulasilabilir ve uygulama vyapilabilir birimlerden segilmesidir
(Buyukoztirk, 2015, s.92). Arastirmanin katilimcilarinin cinsiyet, sinif ve Gniversite degiskenleri agisindan
ozellikleri Tablo 1’de verilmistir.

Tablo 1.
Katilimcilarin 6zellikleri
Universite Cinsiyet 1. Sinif 2. Sinif 3. Sinif 4. Sinif Toplam
. Bayan 33 39 41 36 149
Dogu Anadolu
Erkek 20 13 9 16 58
Glneydogu Bayan 27 33 24 19 103
Anadolu Erkek 22 13 16 23 74
Toplam 102 98 90 94 384

Veri Toplama Araglari
Geometrik Sekiller Uzerine Akl Yiiriitme Beceri (GSAYB) Testi

ilhan ve Aslaner (2018) tarafindan gelistiriimis olan GSAYB testi coktan se¢meli olup toplam 20
maddeden olusmaktadir. Test maddeleri dogru cevaplar icin 1 yanlis cevaplar icin 0 olacak sekilde
puanlanmistir. Bu nedenle testten alinabilecek en distk puan 0 en yiksek puan ise 20'dir. Testin
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gecerligi icin daha ¢ok tercih edilen kapsam gecerligi ve yapi gegerligi sinamalari yapilmistir. Yapi
gecerliginin belirlenmesinde, konu alaniyla ilgili uzman goruslerinin alinmasi uygun ve vyeterli
gorulmuistir. Kapsam gecerligi, Turkiye’de bulunan lniversitelerde verilen geometri 6gretimi dersinin
o6grenme ciktilarinin analizi ve alan yazin taramasi yontemi ile saglanmistir. Testin KR-20 glivenirlik
katsayisi 0,745 olarak bulunmustur. Bu deger testin glvenilir oldugunu soyleyebilmek icin yeterlidir.

Geometri Performans (GP) Testi

GP testi, Turkiye’de Universitelerde verilen geometri 6gretimi derslerinin 6grenme ciktilari analiz
edilerek, ilgili alanda alan yazin taramasi yapilarak olusturulmustur. Olusturulan taslak test matematik
egitimi alaninda Ug, Tlirkce egitimi alaninda bir 6gretim Uyesi tarafindan degerlendirilmistir. Puanlayicilar
arasindaki guvenirligi degerlendirmek amaciyla KAPPA (Puanlayicilar arasi uyum) katsayisi
hesaplanmistir. Elde edilen KAPPA degeri 0,90 olup uyumun ([KAPPA]>0,75) mikemmel oldugu
sonucuna ulasiimistir (Kilig, 2015). GP testi i¢in dereceli puanlama anahtari olusturulmus her bir soru
“Bos”, “Yanhs”, “Kismen Dogru” ve “Dogru” seklinde degerlendirilmistir. Bu degerlendirme
dogrultusunda; tam dogru cevaplar 2, kismen dogru cevaplar 1, yanlis ve bos birakilan cevaplar 0 puan
olarak puanlanmis ve testin gegerlilik-gtivenirlik calismalarini yapmak uzere pilot uygulama galismasina
gecilmistir. Testin gecerligi icin yapi ve kapsam gegerligi arastirmalari yapilmistir. Yapi gegerliginin
belirlenmesinde, madde guglikleri ve ayirt edicilik indeksleri hesaplanmis kapsam gecerligi icin konu
alani ile ilgili uzman goérusleri alinmistir. Arastirmacilar tarafindan gelistirilen 38 maddelik testin
glvenirligi KR-21 glvenirlik katsayisi yardimiyla belirlenmis, giivenirlik katsayisi 0,79 olarak bulunmustur.
Blylkoztirk (2015) bir testin glvenilir kabul edilebilmesi icin KR-21 i¢ glivenirlik katsayisi degerinin 0,7
den bilylk olmasi gerektigini belirtmistir. Hesaplanan bu deger testin givenilir oldugunu
gostermektedir.

Verilerin Coziimlenmesi

Arastirmada elde edilen verilerin Office Microsoft Excel, SPSS 23.0 ve Lisrel 8.80 istatistiksel analizleri
vapilmistir. Calismada normallik testi yapilirken Shapiro-Wilk testi kullanilmis, betimsel istatistikler
ylizde, standart sapma, KR-20 ve KR-21 degerleriyle analiz edilmistir. Arastirmada bagimsiz degiskenlere
gore veriler analiz edilirken t-testi, ANOVA ve Tukey testi kullanilmis, anlamli farkhligin bulundugu
gruplar arasinda Cohen’s d ve Cohen’s f etki blylklGgl degerlerine bakilmistir. Ayrica GSAYB ve GP
arasindaki iliski degerlendirilirken korelasyon ve regresyon analizi yapilmistir.

Normallik Testlerinin Yapilmasi

Calismada varyanslarin homojen dagilip dagilmadigini belirlemek amaciyla Levene testi yapiimistir.
Levene testi sonucu GSAYB testi (z=0,496, p=0,052) ve GP testi (z=0,262, p=0,194) uygulamalari igin
p>0,05 oldugundan varyanslarin esit oldugu tespit edilmistir (Buyukoztirk, 2015, 48-49). Yapilan levene
analizi sonrasinda verilerin normal dagilip dagilmadigini belirlemek amaciyla Shapiro-Wilk testi
yapilmistir. Bu teste iliskin bulgular Tablo 2’de verilmistir.

Tablo 2.
GSAYB ve GP testi Shapiro-Wilk testi sonuglari
Grup istatistik sd p
s . Bayan 0,98 252 0,10
AYB testi Erkek 0,98 132 0,29
. Bayan 0,99 252 0,15
GP testi
Erkek 0,99 132 0,20
. 1. sinif 0,96 102 0,70
GSAYB testi
2. sinif 0,98 98 0,17
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3. sinif 0,97 90 0,31
4, sinif 0,95 94 0,10
1. sinif 0,99 102 0,75
. 2. sinif 0,99 98 0,59
GP testi
3. sinif 0,98 90 0,31
4, sinif 0,97 94 0,55

Shapiro-Wilk testi sonucu GSAYB ve GP uygulamalari her bir veri seti igin (p>0,05) oldugundan
normal dagiim gostermektedir. Bu nedenle cinsiyet degiskeni icin t-testi ve sinif degiskeni icin Tukey
testi kullanilmasina karar verilmistir.

Etki Biiyiikliiklerinin Hesaplanmasi

Calismada uygulanan t-testi, ANOVA ve Tukey testinin sonuglari analiz edildikten sonra farkhihgin
anlamli ¢iktigl sonuglara iliskin etki buyUklGgu degerleri hesaplanmistir. Etki blyUklGglu degeri
gozlemlenen etkinin buyiikligliniin nesnel ve standartlastiriimis bir 6l¢lisii olarak bilinmektedir (Field,
2005, s. 33). Etki blyuklGgl, calisma sonuglarinin uygulamadaki anlamliligini belirtmektedir (Tabachnick
ve Fidell, 2007, s. 54; Ozsoy ve Ozsoy, 2013, s. 337). Bir arastirmada ikili gruplar arasinda hesaplanan etki
blyuklGgi (Cohen’s d) degeri su sekilde yorumlanir: 0,20-0,49 araliginda ise dislik; 0,50-0,79 araliginda
ise orta 0,80 ve Uzeri ise ylksek diizeyde etki buylkligi mevcuttur (Cohen, 1988). Coklu gruplarda
varyans analizinde etki buylkligl hesaplamak igin Cohen’s f kullanilmaktadir. Cohen’s f degeri,
orneklemin varyans oranini tahmin eder. Bu deger yorumlanirken, 0,10-0,24 araliginda ise kiiglk
diizeyde, 0,25-0,39 araliginda ise orta dizeyde ve 0,40'dan biylk ise buyik diizeyde etki blyukluga
mevcuttur (Cohen, 1988). Bu dogrultuda sinif degiskenine iliskin ANOVA testi sonuclarinin etki
blyuklGgi degeri olarak Cohen’s f degeri ve anlamli farklilik ¢cikan Tukey testi sonuglarinin her birinin etki
blyuklGgi degeri olarak Cohen’s d degerleri hesaplanarak yorumlanmistir. Cinsiyet degiskeni icin yapilan
t-testi sonuglarinda anlamh farkhhk cikmamasi sebebiyle etki buylkligl degeri olarak Cohen’s d
degerleri ve sinif diizeyi degiskenine gore sonuglarda anlamli farklilik ¢ikmayan gruplarda da benzer
sekilde Cohen’s d etki blyliklUgl degerleri hesaplanmamistir.

Bulgular

Calismanin bu boliimiinde kullanilan GSAYB ve GP testlerine ait genel anlamda betimleyici istatistikler,
cinsiyet ve sinif dlizeyi degiskenlerine gére betimleyici istatistikler, cinsiyete gore bagimsiz 6rneklem t-testi
sonuglari, sinif diizeylerine gére ANOVA testi sonuglari ve bu sonuglarin etki baytkligi degerleriyle beraber
yorumlari verilmistir. Degiskenler arasindaki iliskiye ait korelasyon tablosu olusturulmus, regresyon analizi
katsayisi hesaplanmistir. Degiskenlere iliskin genel anlamda betimleyici istatistik degerleri Tablo 3’te
verilmistir.

Tablo 3.
Calismada bulunan degiskenlere ait betimleyici istatistik degerleri
Degisken N X X % ss.
GSAYB 384 20 9,99 49,95 2,75
GP 38 41,80 55,00 11,26

Tablo 3’te degiskenlere ait ylzdelik degerler incelendiginde yaklasik %5’lik farkla GSAYB'In GP’ye
gore daha disik oldugu gorilmektedir. Calismaya katilan matematik 6gretmen adaylarinin genel
anlamda betimleyici istatistikleri incelendikten sonra cinsiyet ve sinif diizeyi bagimsiz degiskenlerine ait
betimleyici istatistikler incelenmis ve cinsiyet degiskenine ait istatistikler Tablo 4’te verilmistir.
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Tablo 4.
Cinsiyete gére betimleyici istatistikler
Cinsiyet Gruplar N X X % ss.
Bayan 252 9,87 49,35 2,55
GSAYB Erkek 132 20 10,21 51,05 3,10
Gp Bayan 252 38 41,54 54,66 10,66
Erkek 132 42,28 55,63 12,36

Tablo 4’e gore erkelerin hem GSAYB hem de GP testinde bayanlara gére daha yiiksek degere sahip oldugu
goriilmektedir. Sinif diizeyi degiskenine gore testlerin betimleyici istatistik degerleri incelenmis elde edilen
bulgular Tablo 5’te verilmistir.

Tablo 5.
Sinif diizeyine gére betimleyici istatistikler
Degisken Sinif N X X % ss.
1 102 9,28 46,40 3,07
2 98 10,53 52,65 2,36
GSAYB 3 90 20 10,51 52,55 2,19
4 94 9,69 48,45 3,05
1 102 40,70 53,55 12,11
2 98 41,11 54,09 9,92
GP 3 90 38 45,13 59,38 10,05
4 94 40,51 53,30 12,23

Tablo 5 incelendiginde matematik 6gretmen adaylarinin geometrik sekiller lizerine akil yiritme
beceri dizeylerinin en yuksek ikinci (%53) siniflarda, en duslik birinci (%46) siniflarda oldugu
gorilmektedir. Geometri performanslari ise %59 ile tGglinci siniflarda en yiiksek iken, en diisiik deger
%53 ile dordinci siniflarda ¢ikmistir. Betimsel istatistikler sonrasinda bagimsiz degiskenler arasinda
anlamh bir farklihk olup olmadigi arastiriimis, anlamli farklilik bulunan degiskenlerde etki buyuklGga
degerleri hesaplanmistir. Cinsiyet degiskenine gore bagimsiz orneklem t-testi yapilmis, elde edilen
bulgular Tablo 6’da verilmistir.

Tablo 6.
Cinsiyete gére bagimsiz 6rneklem t-testi bulgulari
Degisken Gruplar N X % ss sd t p
Bayan 252 9,87 49,35 2,55
GSAYB Erkek 132 10,21 51,05 3,10 282 L1 0.25
Gp Bayan 252 41,54 54,66 10,66 0,61 0,54
Erkek 132 42,28 55,63 12,36

Tablo 6 incelendiginde matematik 6gretmen adaylarinin hem GSAYB [t(382)=-1,15: p>0,05]
puanlarinda hem de GP [t(382)=-0,61: p>0,05] puanlarinda cinsiyet degiskeni acisindan farklilasmadigi
soylenebilir. Cinsiyete ait bulgular incelendikten sonra matematik 6gretmen adaylarinin geometrik
sekiller Gizerine akil ylriitme becerilerinin ve geometri performanslarinin sinif diizeyine gére anlamli bir
farkhhk gosterip gostermedigini belirlemek amaciyla ANOVA testi yapilmis, elde edilen bulgular sirasiyla
okuyucuya sunulmustur. Geometrik sekiller tGzerine akil ylriitme becerisinin sinif diizeyine gore elde
edilen bulgulari Tablo 7’de verilmistir.
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Tablo 7.
Sinif diizeyine gére GSAYB’in ANOVA testi bulgulari ve etki bliylikligii degerleri
Degisken X df F p Cohfen 5 snf  p hss Coh;n s
s
GSAYB 512 0,00 020 2 001 273 0,46

Grup igi 2779,71 380 1<3 0,01 2,68 0,47

Toplam 2891,96 383

Tablo 7 incelendiginde GSAYB igin siniflar arasi farklihgin anlamh oldugu [F(3, 383)=5,12, p<0,05].
Ancak etki buyiklugl degeri siniflar arasi farkliliklarin dustk diizeyde (Cohen’s f=0,20) oldugunu
gorilmektedir. Bu farklilik siniflar arasinda ayri ayri arastirildiginda 1-2. ve 1-3. (p<0,05) siniflari arasinda
ikinci ve Uglncu siniflarin lehine anlamh farkhligin oldugu, diger siniflar arasinda anlamli farkliligin
olmadig gorulmektedir. Farkliigin anlamli oldugu siniflar arasindaki etki buyuklGgl degerine
bakildiginda 1-2. ve 1-3. siniflar arasinda distk diizeyde (Cohen’s d: 1-2.=0,46, 1-3.=0,47) bir etkinin
oldugu soylenebilir. Geometri performansinin sinif diizeyine gore elde edilen bulgulari Tablo 8'de
verilmistir.

Tablo 8.
Sinif diizeyine gére GP’nin ANOVA testi bulgulari ve etki biiyiikliigi degerleri
Degisken ¥ df E b Cohen’s Sini b hss Cohen’s
f f d
G:::l?r 132692 3
GP 1<3 0,03 11,13 0,40

3,56 0,02 0,17

Grupli¢i 47261,23 380 3>4 0,03 11,16 0,41

Toplam 48588,16 383

Tablo 8 incelendiginde GP icin siniflar arasi farkliligin anlamh oldugu tespit edilmistir [F(3, 383)=3,56,
p<0,05]. Hesaplanan etki biyuklGgi degeri siniflar arasi farkliliklarin diisik diizeyde (Cohen’s f=0,17)
oldugunu gostermektedir. Bu farkhlik siniflar arasinda ayri ayr arastirildiginda 1-3. ve 3-4. (p<0,05)
siniflari arasinda Uglinct siniflarin lehine anlamh farkliigin oldugu, diger siniflari arasinda anlamli
farkhhgin olmadigi gérilmektedir. Farklihgin anlamli oldugu siniflar arasindaki etki buyuakliga degerine
bakildiginda 1-3. ve 3-4. siniflar arasinda distk diizeyde (Cohen’s d: 1-3.=0,40, 3-4.=0,41) bir etkinin
oldugu soylenebilir. Arastirmada degiskenler arasindaki korelasyon tablosu olusturulmus, elde edilen
bulgular Tablo 9’da verilmistir.

Tablo 9.
Degiskenler arasindaki korelasyon tablosu
Degiskenler (Correlate) GSAYB
GP 0,80**

(**: p<0,01 ve p<0,05)

Tablo 9 incelendiginde degiskenler arasindaki korelasyonun p<0,01 ve p<0,05 diizeyinde pozitif
yonde anlamh dizeyde oldugu goriilmektedir. GSAYB ile GP arasinda yiiksek dizeyde (r=0,80, p<0,01)
iliski bulunmustur. Degiskenler arasi iliski analiz edildikten sonra geometrik sekiller Gizerine akil yiriitme
becerisinin geometri performansini ne kadar yordadigini belirlemek amaciyla regresyon analizi yapilmis,
edilen bulgular Tablo 10’da verilmistir.

673



iLHAN & ASLANER- Cukurova Universitesi Egitim Fakiiltesi Dergisi, 49(2), 2020, 651-689

Tablo 10.
Geometrik sekiller tizerine akil yliriitme becerisinin geometri performansini yordama guici

. Kareler 2
Varyans Kaynagi  Kareler Toplami sd Ortalamasi F p R R
Regresyon 1870,057 1 1870,057 699,051 0.000 0.804 0,647
Hata 1021,902 382 2,675
Toplam 2891,958 383

Tablo 10 incelendiginde, geometrik sekiller Gizerine akil yiritme becerisinin geometri performansini
anlaml bir sekilde yordadigi gorilmektedir. (F(1,382)=699,051; p=0.000). Degiskenler arasindaki
regresyon iliskisi incelendiginde (R=0,804, R2=0,647, p=0,000<0.01) geometrik sekiller lizerine akil
yuritme becerisinin geometri performansini yordama giiciiniin yaklasik %65 oldugu goérulmektedir. Bir
diger ifadeyle geometrik sekiller lizerine akil ylriitme becerisi gecometri performansinin gligli ve anlamh
bir yordayicisidir.

Tartisma, Sonug ve Oneriler

Bu calisma matematik 6gretmen adaylarinin geometrik sekiller tizerine akil yiritme becerileri ve
geometri performans diizeyleri arasindaki iliskiyi korelasyon ve regresyon analizi teknikleriyle incelemek
amaciyla yapilmistir. Bu genel amagla beraber matematik 6gretmen adaylarinin geometrik sekiller
izerine akil ylritme becerisi ve geometri performansi dizeyleri belirlenmis, cinsiyet ve sinif degiskeni
acisindan anlaml bir farkhihk gosterip gostermedigi etki buyuklikleriyle beraber arastiriimis, degiskenler
arasindaki korelasyon tablosu olusturulmus ve regresyon analizi yapilmistir. Calismada matematik
o6gretmen adaylarinin GSAYB dizeylerinin ortalamanin altinda oldugu tespit edilmistir. Ancak bu deger
ortalamaya cok yakindir. Matematik 6gretmen adaylarinin GSAYB ortalamalari cinsiyet degiskenine gére
incelendiginde erkeklerin bayanlardan daha ylksek bir ortalamaya sahip oldugu, erkeklerin puanlarinin
ortalamanin Ustine ¢ikarken bayanlarin puanlarinin ortalamanin altinda kaldigi belirlenmistir. Sinif
degiskenine gore incelendiginde ise en yiiksek ortalamanin ikinci siniflara ait oldugu, lglnci ve
dordiinci sinifta ise ortalamanin distigi goriilmektedir. Ayrica matematik 6gretmen adaylarinin GSAYB
puanlari birinci ve doérdinci siniflarda ortalamanin altinda, ikinci ve Uglncl siniflarda ortalamanin
Ustinde kalmistir. Bu sonuglarin sebepleri matematik 6gretmen adaylarinin GSAYB hakkinda yeterli
bilgiye sahip olmamalari, yeteri kadar geometrik sekiller tGizerine akil ylriitememeleri, testin zor gelmesi
veya almis olduklari lisans egitimindeki alan derslerinin matematik 6gretmen adaylarina saglamis oldugu
katkilar olarak dusunilebilir. Bu sonuglar matematik 6gretmen adaylarinin sorumlu olduklari ortaokul
matematik 6gretim programinda gegen akil yuritme kavramiyla ilgili yeterli bilgiye sahip olmadiklarini
da kanitlar niteliktedir. Bununla birlikte matematik 6gretmen adaylarinin aldig egitim neticesinde GSAYB
dlzeylerinin artis gostermesi ancak son siniflarda Kamu Personel Se¢me Sinavi (KPSS), Yabanci Dil Bilgisi
Seviye Tespit Sinavi (YDS), Yiiksekégretim Kurumlari Yabanci Dil Sinavi (YOKDIL) ve Akademik Personel ve
Lisansustd Egitimi Giris Sinavi (ALES) gibi sinavlara yonelmeleri ve alan disi ¢calismalarla ugrasmalari bu
sonucu etkileyen 6nemli bir etken olarak distndlebilir. Alanyazinda yapilan galismalar incelendiginde de
arastirma bulgulariyla benzer sekilde matematiksel veya geometrik akil yiritme becerisinin orta
diizeyde oldugunu tespit eden galismalara rastlamak miimkiindiir. Pogan, Yasaroglu ve ilhan (2017)
yapmis olduklari galismalarinda ortaokul yedinci ve sekizinci sinif 6grencilerinin matematiksel akil
yiiriitme becerilerinin orta diizeyde oldugunu tespit etmislerdir. Yine ilhan ve Aslaner (2018) yapmis
olduklari ¢alismalarinda matematik 6gretmen adaylarinin GSAYB puanlarinin orta diizeyde oldugunu,
birinci siniftan ikinci sinifa gecerken GSAYB diizeylerinin arttigini, lg¢lincl sinifta GSAYB puanlarinda
diists oldugunu belirtmislerdir. Ayrica Buckley, Seerey ve Canty (2018) 6gretmen adaylarinin geometrik
problemleri ¢6zmede uzamsal akil yuritme stratejilerini kullanma becerilerinin orta diizeyde oldugunu
ifade etmislerdir.

Arastirmada matematik 6gretmen adaylarinin GP diizeylerinin ortalamanin Ustiinde oldugu fakat bu
degerin ortalamaya yakin oldugu tespit edilmistir. Yani matematik 6gretmen adaylari ortalama diizeye
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yakin bir GP gostermistir. Cinsiyet degiskenine gére hem erkeklerin hem de bayanlarin GP puanlari
ortalamanin Uzerindedir ve erkeklerin GP puanlari bayanlardan daha yiksek ¢ikmistir. Sinif degiskenine
gore matematik 6gretmen adaylarinin GP puanlari tiim sinif diizeylerinde ortalamanin lizerinde gikarken
birinci siniftan Uglincli sinifa kadar yikselmis, dérdinci sinifta ise dismustir. Bu sonuglarin sebebi
olarak, matematik 6gretmen adaylarinin GP konusunda yeterli dizeyde bilissel becerilere sahip
olmamalari veya becerilerini yeteri kadar performansa dokememeleri, genel anlamda ¢oktan segmeli
basari testleriyle karsilasmis olmalari (LKS, YKS vb.) veya performans testleriyle yeteri kadar
kargilasmamis olmalari distnilebilir. Ayrica GP duzeylerinin ilk li¢ sinifta artis gdstermesinin sebebi
O0gretmen adaylarinin lisans 6grenimlerinde pedagojik alan bilgisi derslerini almis olmalari, ilgili derslerde
performansa dayali uygulamalar yapmis olmalari ve alan dersleri ile uzamsal becerilerinin gelismis
olmasi olarak dusindlebilir. Bu sayede matematik 6gretmen adaylari gorseller ve cebirsel temsiller
arasindaki gegisi saglamis olabilirler. Alanyazinda GP’nin veya geometri basarisinin 6gretmen adaylari ve
ogrenciler lzerinde olglildigl ve arastirma sonuglariyla benzer bulgularin elde edildigi calismalar
bulunmaktadir. Aygiiner (2016) yapmis oldugu ¢alismasinda sekizinci sinif 6grencilerinin GP dizeylerinin
ortalama degerden diisiik oldugunu tespit etmistir. Yine ilhan (2015) tarafindan yapilan calismada
matematik 6gretmen adaylarinin geometri basari seviyelerinin orta diizeyde oldugu tespit edilmistir.
Geer, Quinn ve Ganley (2018) yapmis olduklari ¢alismada 6grencilerin matematik performansi ve
uzamsal algilarinin ortalama diizeye yakin oldugunu ifade etmislerdir.

Arastirmada betimsel istatistikler incelendikten sonra bagimsiz degiskenler (cinsiyet ve sinif) arasinda
anlamh bir farklilik olup olmadigi arastiriimistir. Calismada bayan matematik 6gretmen adaylarinin
GSAYB duzeyleri ortalamanin altinda kalirken erkek matematik 6gretmen adaylarinin GSAYB dizeyleri
ortalamanin Ustiine ¢ikmis, GSAYB puanlari arasinda anlamh bir farkliik olusmamistir. Yani arastirma
grubundaki matematik 6gretmen adaylarinin GSAYB diizeyleri bayan ve erkek 6gretmen adaylari igin
benzer 6zelliktedir. Bunun sebebi arastirma Ornekleminde bulunan 6gretmen adaylarinin karma bir
sekilde ayni lisans egitimini almalari olabilir. Alanyazin taramasi yapildiginda cinsiyet degiskeninin akil
ylriatme puani Gzerinde anlamli bir farkhlik olusturmadigini tespit eden c¢alismalara rastlamak
mimkindar. Sahin (2012) yapmis oldugu calismasinda matematik 6gretmen adaylarinin geometrik akil
ylratme diazeylerinin cinsiyet degiskeni acgisindan anlamh bir farklilik olusturmadigini tespit etmistir.
Yine Pocan, Yasaroglu ve ilhan (2017) yapmis olduklari calismalarinda cinsiyet degiskenine gére ortaokul
yedinci ve sekizinci sinif 6grencilerinin matematiksel akil yiritme becerilerinin anlamh bir farkhlik
gostermedigini tespit etmislerdir. Ayrica Ergll ve Artan (2015) yapmis olduklari galismada okuloncesi
egitim diizeyindeki erkek ve kiz 6grencilerin puanlari arasinda akil ylritme alan ve tirleri bakimindan
anlamli bir farkhlik bulamamislardir.

Arastirmada hem bayan hem de erkek matematik 6gretmen adaylarinin GP diizeylerinin ortalamanin
biraz tGzerinde oldugu tespit edilmistir. Arastirma verileri incelendiginde erkek 6gretmen adaylarinin GP
yoniinden daha basarili oldugu ve bayan 6gretmen adaylari ile aralarinda anlamli bir farkhhgin olmadig
tespit edilmistir. Yani matematik 6gretmen adaylarinin GP diizeyleri bayanlar ve erkekler igin benzer
ozelliktedir. Bunun sebebi arastirma kapsamindaki matematik 6gretmen adaylarinin ortak lisans egitimi
almalari olabilir. Alanyazin taramasi yapildiginda O6grencilerin matematik performansi veya GP’nin
cinsiyet degiskeni acisindan farklilasmadigini tespit eden ¢alismalara rastlamak mimkindr. Hall, Davis,
Bolen ve Chia (1999) ABD’de bulunan bazi okullardan secilen besinci ve sekizinci sinif 6grencilerinin
matematik performanslari ve GP’lerinde cinsiyet degiskeni acisindan anlaml bir farkhlik bulamamislardir.
Ancak alanyazindaki bazi ¢alismalar matematik performansi veya GP’nin cinsiyet degiskeni agisindan
farkhlastigini tespit etmistir. Aunio ve Niemivirta (2010) okuldncesi siniflarinda gocuklarin matematiksel
tahmin etme performanslarini arastirmis cinsiyet degiskeni acisindan bireyler arasinda anlamh bir
farkhhk oldugunu tespit etmislerdir. Yine Areepattamannil (2014) yapmis oldugu calismada Hintli
ergenlerin PISA degerlendirmelerinde matematik performanslari ve GP’lerinin cinsiyet degiskeni
acisindan anlamh farkhhk gosterdigini bulmustur. Ayrica Geer, Quinn ve Ganley (2018) matematik
performansi ve uzamsal algi puanlarinin cinsiyete gore anlaml farklilik gosterdigini bulmuslardir.
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Matematik 6gretmen adaylarinin GSAYB duzeyleri igin siniflar arasi farkliigin anlamli oldugu
gorilmektedir. Ancak hesaplanan Cohen’s f etki buyuklGgu degeri siniflar arasi farkhhklarin dusik
dizeyde oldugunu gostermektedir. Bu farklilik siniflar arasinda arastirildiginda sadece 1-2. ve 1-3. siniflar
arasinda ikinci ve Uglnci siniflarin lehine anlamli farklihgin oldugu diger siniflar arasinda anlamli
farkhhgin olmadigi gorilmektedir. Cohen’s d etki blylikligi degerleri incelendiginde de anlamh farklihgin
bulundugu siniflar arasinda dislk dizeyde etkinin bulundugu goriilmektedir. Bu sonuglarin sebebi
matematik 6gretmen adaylarinin almis oldugu lisans egitiminde yapmis oldugu akil yuritme
uygulamalari olabilir. Alanyazin taramasi yapildiginda sinif degiskeninin akil ylritme becerisi lizerinde
anlamli bir farklilik olusturdugunu tespit eden galismalara rastlamak mimkindir. Fischbein ve Nachlieli
(1998) israil’de bulunan bir lisenin 9-11. siniflarinda 6gretim gérmekte olan 6grenciler {izerinde
ylrattigid calismada sinif faktoriiniin geometrik akil ylritme becerisi tizerinde anlamh bir farkhlik
olusturdugu sonucuna ulasmislardir. Ayrica arastirma bulgusuyla benzer sekilde bu calismada genel
anlamda sinif diizeyi ilerledikge akil yiiriitme becerisinin distigii gorilmistiir. Yine ilhan ve Aslaner
(2018) calismalarinda matematik 6gretmen adaylarinin GSAYB dizeylerinin sinif degiskenine gore
anlamli farkhhk gosterdigini tespit etmislerdir. Ayrica alanyazinda sinif degiskeninin akil yliritme becerisi
Uzerinde anlamli farklilik olusturmadigini ifade eden galismalarda bulunmaktadir. Sahin (2012) yapmis
oldugu calismasinda matematik 6gretmen adaylarinin geometrik akil yiritme duzeylerinin sinif
degiskeni agisindan anlamh bir farklilik olusturmadigini tespit etmistir. Umay ve Kaf (2005) yapmis
olduklari ¢alismalarinda ilkdgretim ikinci kademedeki 6grencilerin matematiksel akil yiritme dizeyleri
bakimindan siniflar arasinda kayda deger bir farklilik bulunmadigini tespit etmislerdir. Pocan, Yasaroglu
ve ilhan (2017) yapmis olduklari ¢alismalarinda sinif diizeyine gére ortaokul yedinci ve sekizinci sinif
Ogrencilerinin matematiksel akil yiriitme becerilerinin anlamh bir farklihk gostermedigini tespit
etmiglerdir.

Calismada elde edilen bir diger bulgu GP igin siniflar arasi farkliigin anlaml olmasidir. Hesaplanan
Cohen’s f etki bliyukligu degeri siniflar arasi farkhliklarin dusik dizeyde oldugunu géstermektedir. Bu
farkhlik siniflar arasinda ayri ayri arastirildiginda 1-3. ve 3-4. siniflari arasinda Ggiinct siniflarin lehine
anlaml farkhiligin oldugu, diger siniflar arasinda anlamh farkhligin olmadigi gérilmektedir. Cohen’s d etki
blyuklGgi degerleri incelendiginde anlamh farkliligin bulundugu siniflar arasinda diisiik dizeyde etkinin
bulundugu gorilmektedir. Bu sonuglarin sebebi matematik 6gretmen adaylarinin almis oldugu lisans
egitimindeki yapmis olduklari performansa dayali uygulamalar neticesinde performanslarinin gelismesi
olarak dusunulebilir. Alanyazin taramasi yapildiginda matematik veya GP’nin sinif dizeyiyle iliskisinin
oldugunu ifade eden galismalara rastlanmaktadir. Aunola, Leskinen ve Nurmi (2006) okuloncesinden
ikinci sinifa kadar boylamsal bir calisma yapmis, 6grencilerin matematik performanslarinin arttigini ve
siniflar arasinda anlamh bir farkhhk olustugunu tespit etmislerdir. Vukovic, Kieffer, Bailey ve Harari
(2013) yapmis olduklari boylamsal ¢alismada (birinci, ikinci ve Uclunci siniflar) matematiksel
performansin, isleyen bellegin bir fonksiyonu oldugunu ve sinif diizeyleri arasinda farkhlastigini tespit
etmiglerdir. Yine Geer, Quinn ve Ganley (2018) sinif derecesine gére matematik performansi ve uzamsal
algi puanlarinin anlamli farklilik gésterdigini bulmuslardir.

Arastirmada cinsiyet ve sinif degiskenlerine iliskin farkhlklar incelendikten sonra kullanilan
degiskenler arasindaki iliskilere yonelik korelasyonlar incelenmistir. Bu dogrultuda degiskenler arasindaki
iliskiye yonelik korelasyon tablosu olusturulmustur. Elde edilen bulgular neticesinde degiskenler
arasindaki korelasyonun pozitif yonli ve anlamli diizeyde oldugu tespit edilmistir. Elde edilen bulgulara
gore GSAYB ile GP arasinda yuksek diizeyde iliski bulunmustur. Ayrica degiskenler arasindaki regresyon
incelendiginde geometrik sekiller tzerine akil ylritme becerisinin geometri performansini yordama
glcunin yiksek ve anlamli oldugu gorilmektedir. Bir diger ifadeyle geometrik sekiller Gzerine akil
ylratme becerisi geometri performansinin gigli ve anlamli bir yordayicisidir. Bu sonuglarin sebebi
matematik 6gretmen adaylarinin GSAYB’larinin GP’leri ile iliskili olmasi olarak distnilebilir. Ayrica bu
sonucun bir diger sebebi GSAYB ve GP kavramlarinin ilgili oldugu kazanimlarin benzer 6zellikte olmasi
olabilir. Alanyazin taramasi yapildiginda GSAYB ve GP’nin birbirileriyle arasinda anlaml iliskilerin
bulundugunu tespit eden calismalara rastlamak miamkinddur. Akyliz ve Pala (2010) Tirkiye, Finlandiya ve
Yunanistan’in Uluslararasi Ogrenci Basari Degerlendirme Programi (PISA) 2003 6grenci anketi verilerine
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gore problem ¢6zme performansi ve akil yiritme becerileri arasinda Ug lilke modelinde de yiiksek
diizeyde pozitif bir iliski bulmustur. Ozdemir, Duran ve Kaplan (2015) calismalarinda ortaokul
Ogrencilerinin problem ¢dzme performansi ve akil yiriitme becerisinin birbirini yordama miktarinin
pozitif yonde ve anlamli oldugunu ifade etmislerdir. Buckley, Seerey ve Canty (2018) 6gretmen
adaylarinin geometrik problemleri ¢ézmeleri sayesinde uzamsal akil ylritme stratejilerini kullanma
becerilerinde artis oldugunu ve bu akil yiritme becerilerinin matematik performansini arttirdigini ifade
etmiglerdir.  Areepattamannil  (2014) vyapmis oldugu c¢alismada Hintli ergenlerin  PISA
degerlendirmelerindeki performanslari ile st bilissel 6grenme stratejileri (akil ylritme becerileri)
arasinda anlamli dizeyde iliski bulmustur. Geer, Quinn ve Ganley (2018) c¢alismalarinda blyime
degiskeni kontrol altina alindiginda birinci yildaki uzamsal gorsellestirme becerisi ile ikinci yildaki
matematik performansi arasinda bir iliskinin bulundugunu tespit etmislerdir. Ayrica ikinci yildaki
matematik performansi tglncl yildaki uzamsal gorsellestirme becerileriyle beraber uzamsal algilama
becerilerini de yordamistir.

Sonug olarak, matematik 6gretmen adaylarinin GSAYB puanlarinin ortalamanin altinda fakat
ortalama degere yakin oldugu, GP dizeylerinin ortalamanin (zerinde oldugu belirlenmistir. Erkek
o6gretmen adaylari bayan 6gretmen adaylarina gore GSAYB ve GP yoniinden daha basarili olmuslardir.
Ancak degiskenler icin cinsiyete yonelik bu farklilik anlamli gtkmamistir. Matematik 6gretmen adaylarinin
GSAYB ve GP puanlari genel anlamda birinci siniftan tgtinci sinifa dogru artarken doérdiinci sinifta diists
gostermistir ve siniflar arasindaki farklihk anlamli gikmistir. GSAYB ile GP arasindaki iliski incelendiginde
degiskenler arasinda pozitif yonli ve anlamli bir iligkinin oldugu gorilmustir. Ayrica degiskenler
arasindaki regresyon iliskisi incelendiginde geometrik sekiller Gzerine akil yiirlitme becerisinin geometri
performansini yordama glicliniin yiiksek ve anlamli oldugu tespit edilmistir. Calismada elde edilen
bulgular ¢ercevesinde su dnerilerde bulunulmustur;

e Calismada matematik 6gretmen adaylarinin GSAYB ve GP diizeylerinin ortalamaya yakin oldugu
sonucuna ulasiimistir. Bu sebeple 6gretmen adaylarinin lisans 6gretim sirecinde GSAYB ve GP
kavramlarin tanimlariyla beraber uygulamalarina iliskin kazanimlari iceren dersler olusturularak
miifredat programlarina eklenebilir.

e Halihazirda bulunan ortaokul veya ortadgretim matematik 6gretmenlerine GSAYB ve GP ile ilgili
kavramlari ve uygulamalari iceren hizmet ici egitimler veya kurslar seminer dénemlerinde
verilebilir. Bu seminerler veya kurslar hazirlanirken bu ve benzeri bilimsel galismalardan
yararlanilabilir.

e Arastirma matematik 6gretmen adaylari Gzerinde yiritilmis, GSAYB ve GP arasinda pozitif ve
anlamli bir iliskinin ve etkinin bulundugu tespit edilmistir. Bu sebeple MEB (2018) matematik
ogretim programinda da O6nemsenen bu kavramlara iliskin beceriler ortaokul matematik
o6gretmenleri, ortaégretim matematik 6gretmenleri veya matematik egitimi alaninda calisan
akademisyenler lizerinde yeni ¢alismalar yapilarak arastirilabilir.

e Ulkemizin uluslararasi ve ulusal sinavlarda gdstermis oldugu &grenci basarilari g6z éniinde
bulundurularak GSAYB ve GP ile ilgili ilkokul, ortaokul ve ortadgretim 6grencilerinden secilen
farkli 6rneklem gruplari lzerinde bu kavramlar arasindaki iliskinin analiz edilebilecegi ve
nedenlerinin ortaya konulabilecegi yeni arastirmalar yapilabilir.
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Ek 1. GSAYB Testi

Bu test galismasi siz 6gretmen adaylarinin gorisleriyle matematik egitimine katkida bulunmak amaciyla
hazirlanmistir. Sonuglar kesinlikle gizli tutulacak hicbir sekilde okul durumunuza ya da ders notlariniza
etki etmeyecektir. Bilim alaninda faydal olabilmemiz adina sorulari samimi bir sekilde ¢dzmeniz bizim
icin 6nemlidir. Verdiginiz cevaplar igin tegekkir ederiz.

Sinif dereceniz: 1. Sinif [ ] 2.Smif [ ] 3.Smif[ ] 4.Simif[ ]

Cinsiyetiniz: Bayan[ 1 Erkek [ ]

1) D c ABCD bir dikdortgen E, [AB] Uzerinde herhangi

bir nokta olsun. ACE agisinin bilinebilmesi igin

asagidaki siklarda verilenlerden hangisinin
~ £ g daima bilinmesi gereklidir?

a) E noktasi sabit secilerek DAC veya CEB agilarindan birinin verilmesi

b) E noktasi hareketli bir nokta segilerek DAC veya CEB agilarindan birinin verilmesi

c) E noktasi sabit secilerek DCA veya ECB acilarindan birinin verilmesi

d) E noktasi sabit secilerek DCA ve ECB acilarinin verilmesi

e) E noktasi hareketli secilerek DCA veya ECB agilarindan birinin verilmesi

2) Bir kipu bir dizlemle kestiginizde arakesit alani en fazla kag kenarli sekil olabilir?

a)d b) 5 c)6 d)7 e)8
3) Bir tiggenler prizmasini bir diizlemle kestigimizde arakesit alani en az kag kenarli sekil olabilir?
a)3 b) 4 c)5 d)6 e)8

4) n kenarli bir diizgin ¢okgeni bir kdsesi etrafinda en az ka¢ derece dondiirmemiz gerekir ki tekrar ayni
sekil elde edilsin?
a) 360/n b) 360/(n-1) c) 360n/(n-1) d) 360(n-1)/n e) Higbiri

5) AT Yandaki resimde galismayan bir saat goértilmektedir. Bu saate giin igerisinde hava
~ ( - aydinhk iken normal sekilde, karanlik iken aynadan bakan bir kisinin saati dogru
i ) okuma durumu en fazla kagtir?
S a)1 b) 2 c)3 d) 4 e)5
6) f/ q Yanda verilen es kiiplerden olusan geometrik seklin acilimi asagidakilerden
A hangisidir?
[T
a) b) c) d) e)

HEREEN
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Yanda verilen es kiuplerden olusan sekli kiipe tamamlamak icin en az kag kiipe
ihtiyac vardir?
a)l b) 3

c)5 d)7 e)9

Elinizde farkli buayuklikte iki kare gerceve oldugunu hayal edin. Bu iki kare
cerceveyi kesistirerek olusturabileceginiz dizlemsel sekil en az kag¢ kenarli
olabilir?
a)3

b)4 ¢)5 d)6 e)7

Elinizde farkli buayuklikte iki kare cerceve oldugunu hayal edin. Bu iki kare
cerceveyi kesistirerek olusturabileceginiz dizlemsel sekil en fazla kag¢ kenarl
olabilir?

a)4 b) 5 )6 d)7 e)8

10) 9. soruda kare yerine dikdortgen kullanmis olsaydik sonug degisir miydi?

a)
11)

Evet

b) Hayir

)

Sekilde farkl agilardan gorinusleri verilen kiipe gore harflerin karsilikli olma durumu hangi sikta dogru

verilmigstir?
a) A-K, H-Z-T-L b) A-T, H-L-K-Z ¢) A-T,H-Z-K-L  d) A-H, T-Z-K-L  e) A-L, H-Z-K-T
12)
AN A© e lES v
7 o |2 Al @ B
Verilen geometrik 6riintl incelendiginde bos kutuya ne getirilmelidir?
a) b) c) d) e) Higbiri
o olIES! VIIA Al o
A Al © |G Ol v N
13) Pascal piramidi her basamaginda bir Ustteki basamagin kenarinda

a) 1000

a)n’

b) 1100
14) Yukaridaki piramitte (n+1)’inci basamakta n’inci basamaktan kag fazla birim kip bulunur?

b) n

c) 1200

c)2n

d) 2n+1

bulunan kiip sayisi birer artirilarak asagiya dogru ilerler. Sekilde
gorlldiiga gibi birinci basamaginda 1 birim kip, ikinci basamaginda
2x2=4 Dbirim kip, Uclncl basamaginda 3x3=9 birim kip
bulunmaktadir. Bu piramidin 60. basamaginda 50. basamagindan kag
fazla birim kiip bulunur?

d) 2400 e) 3600
e) n*+2n+1
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15) Ustten ve sagdan dikdértgen, 6nden iiggen goriinen bir geometrik yapi hangisi olabilir?

a) Dikdértgen piramit  b) Uggen piramit  c) Dikdértgen prizma  d) Diizgiin dért yiizli  e) Uggen
prizma

16)

0] 117

Yukaridaki sekilde goruldiigli gibi bir adet kare olusturmak igin dort adet kibrit ¢opline, iki adet kare
olusturmak icin 7 adet kibrit ¢épiine, U¢ adet kare olusturmak icin 10 adet kibrit ¢épline ihtiyag vardir.

Ayni dlzenle sagdan eklemeli sekilde devam edilirse 100 adet kare olusturmak icin kag¢ adet kibrit
¢Opline ihtiyag olur?

a) 299 b) 301 c) 399 d) 400 e) 403

17) 1 Sekilde goriuldigu gibi bir adet kiip olusturmak igin 12 adet
esit uzunluktaki cubuga ihtiyag vardir. iki adet st {iste yapisik
kiip olusturmak icin 20 adet esit uzunluktaki cubuga ihtiyag
vardir. Ayni sekilde li¢ adet st Uste yapisik kiip olusturmak
icin 28 adet esit uzunluktaki cubuga ihtiyac vardir. Buna gore
200 adet kiip olusturmak icin kag adet cubuga ihtiyag vardir?
a) 1212 b) 1600 c) 1604 d) 1612 e) 1620

18)

[

l.adim, 2.adim, 3.adim, ...
Yukarida verilen kare oriintisiinde n’inci adimdaki kare sayisini veren genel terim nedir?

a)n’ b)n*+1 c) w d) n’+2n+1 e) higbiri

19) Yandaki sekilde verilen traktorin, ayritlari ayni
T uzunlukta olan ©On tekerleri besgen, arka
AT tekerlekleri sekizgen seklindedir. Bu traktorin
T T tekerlekleri toplamda 5200 tur attiginda 8 km
< . > ] T yol almaktadir. Buna gére 6n tekerlerden biri

— N/ kag tur atmistir?

a) 100 b) 200 c)400 d) 800 e) 1600
20) 19. sorudaki traktoriin tekerlerinin bir ayriti kag metredir?

—_—
e
—

a)l b) 2 c)3 d)4 e)5
CEVAP ANAHTARI

SORU DOGRU CEVAP SORU DOGRU CEVAP

1. A B C D E 11. A B C D E
2. A B C D E 12. A B C D E
3. A B C D E 13. A B C D E
4. A B C D E 14. A B C D E
5. A B C D E 15. A B C D E
6. A B C D E 16. A B C D E
7. A B C D E 17. A B C D E
8. A B C D E 18. A B C D E
9. A B C D E 19. A B C D E
10. A B C D E 20. A B C D E
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Ek 2. GP Testi

Bu test siz Ogretmen adaylarinin geometri konusundaki performansinizi belirlemek amaciyla
hazirlanmistir. Sonuglar bilimsel amacgla kullanilacak olup hicbir sekilde okul durumunuza ya da ders
notlariniza etki etmeyecektir. Bilim alaninda faydali olabilmemiz adina sorulari samimi bir sekilde
¢6zmeniz bizim igin dnemlidir. Verdiginiz cevaplar icin tesekkir ederiz.

Sinif dereceniz: 1. Sinif [ ] 2.Smif [ ] 3.Smif[ ] 4. Sinif[ ]

Cinsiyetiniz: Bayan[ ] Erkek [ ]

Sorular
1. Asagida sirasiyla Ustten, 6nden ve yandan goriiniimleri verilen ve birim kiiplerden olusan (¢ boyutlu
cismin seklini giziniz.

2. Asagida verilen doga resimlerinde gérebildiginiz geometrik sekillere benzeyen sekilleri yaziniz.

i\

w B “oM

3. Asagidaki tabloda bir kresteki cocuklara ait yas degerleri verilmistir. Bu verileri frekans eéerlerine
ait ¢izgi grafigini gizerek standart sapmasini hesaplayiniz.

G G Cs Ca Cs Cs ) Cs Co C1o

5 4 6 3 7 5 5 6 4 5

4. a) Fakultenizdeki bélimlerde bulunan 6grenci sayisi
b) Sinifinizin boy degerleri
c) Sinifinizin yas degerleri
d) Sinifinizin kilo degerleri
Yukarida verilen siklardan yalnizca birini secerek tahmini bir histogram grafigi ciziniz.
5.
Yanda verilen dizgin sekizylzli cismi pargalayarak hangi geometrik
cisimleri elde edebilirsiniz? Yanina bir tanesinin ismini yazarak seklini
giziniz.

685



iLHAN & ASLANER- Cukurova Universitesi Egitim Fakiiltesi Dergisi, 49(2), 2020, 651-689

6. 20+4=5 islemini sayl dogrusunda ifade ediniz.
7. Asagidaki geometrik sekilde herhangi bir yzii gérinmeyen kip sayisini bulunuz.

8. y=x"+5x+4 seklinde verilen denklemi dikdoértgen alanlari yardimiyla modelleyiniz.
9.Asagida verilen dikdortgen prizmanin tabanina paralel P dizlemi ile kesilerek olugan KLMN arakesit
dortgeninin alani 23 cm’ ve yuksekligi 12 cm ise hacmi kag cm’ dir?

D
A G h=12 cm
M
/ﬂ
C
A B

10. Asagida verilen ¢esitkenar t¢genin alanini hesaplayiniz.

A

b=7 cm

B a=8 cm c
11. Zx%%islemini dikdortgenler yardimiyla modelleyerek ¢6ziinlz.

12. Asagida verilen ABCD karesini saat yoniinde 60° déndiiriilmesi ile olusan sekli ciziniz. AD kenarinin
orijinden gegen uzantisinin eksenlerle yapacagi agilari bulunuz.
¥

—————— e S

Saat yonii

13. Asagida sirasiyla 2. ve 3. adimi verilen orlintliniin 5. adimini giziniz.

~ A~ /N 7

\\ . /’ \\ . /’ ‘\ . //’
\/ \ / \ /

14. Asagida 3. ve 5. Adimi verilen 6rintiiniin genel terimini matematiksel olarak ifade ediniz.

3. Adim 5. Adim
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15. Asagida verilen ABC liggensel bélgesinin y-ekseni etrafinda 360° dondiiriilerek elde edilen cismin
seklini giziniz.

¥

16. Asagida verilen yamugun alanini hesaplayiniz.
0 11cm C

10 cm 17 cm

A 32 cm B

17. Bir kenari 12 cm olan bir kiip olusturarak cisim kdsegenini giziniz. Cisim kdsegeninin orta noktasini
isaretleyerek herhangi bir yziine uzakhgini bulunuz.
18. Asagida modellenen ondalikh sayi problemini olusturup ¢6zlinlz.

19. Fonksiyon surekliligi ifadesini grafik yardimiyla kisaca anlatiniz.

20. Asagida verilen akvaryumun yaklasik kag cm® su alabilecegini dolap 6lgllerinden faydalanarak tahmin
ediniz.

+

o~

100 em

21. Merkez Bankasi 28.01.2017 tarihinde bir gazeteye asagidaki repo grafigini yayinlamasi icin vermistir.
Bu gazetede gbérmis oldugunuz repo grafigi ile ilgili 27.01.2017 (Saat 16:00) da Merkez Bankasinin
yapmis oldugu faiz artirrminin USD kuruna etkisini ve Merkez bankasi Faiz orani ile USD kuru arasindaki
iliskiyi birka¢ cimle ile yorumlayiniz.

USD/TL,MERKEZ BANKASI FAIZ ORANI 3,85
10,80

10,30

FAIZ ORANI

780 ‘ 3,
30122016 6012017 13012017 20012017  27.01.2017(16:00)
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22. Asagida verilen y=f(x) fonksiyonunun [a, b] araliginda x ekseni etrafinda 360° déndiiriilmesiyle olusan

donel cismin hacmini integral yardimiyla ifade ediniz.
¥

23. Asagida verilen cismin arkadan gorinUsiind yan tarafa giziniz.

[ b
=

24. Kenar uzunlugu 12 cm olan bir diizglin dortylzliiniin icine sigabilecek maksimum biyuklikteki
kiirenin yarigapini hesaplayiniz.

25. Yanda kesisen O, ve O, merkezli

kirelerle ilgili;

D
4! ri=17 cm
i r;=10 cm
‘? |AB|=4cm
|BC|=2cm
Olduguna gore kesisim bolgesinin

hacmi nedir?
26. Pisagor bagintisini geometrik sekiller kullanarak ispatlayiniz.

27. Asagida verilen egik bir altigen prizmanin bir yanal ayriti 20 cm ve zemin ile yaptigi aci 60° dir. Bu
prizmanin yiksekligini gizerek uzunlugunu hesaplayiniz.

28.Yarigaplari 8 cm ve 6 cm olan ve birbiriyle kesismeyen iki dairesel alanin farkinin pozitif degeri kagtir?
29. Asagiya sonsuz ¢oklukta cember kullanarak bir kiirenin nasil insa edilebilecegini giziniz.

30. n kenarli diizgiin bir cokgende kenar sayisi sonsuza gotirildiginde olusan geometrik sekli ¢iziniz.
31. Asagida verilen borsa grafiginde BIST (Ustten baslayan egri) verileri ile Merkez Bankasi (Alttan
baslayan egri) gosterge faiz degerleri arasinda nasil bir iliski vardir? Birkag ciimleyle yorumlayiniz.

95.000 10,00

90,000
85.000
50000
75.000
70.000
65.000

60000
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32. A=(1,3) Yanda verilen noktalari ve orijine gore simetrilerini bir koordinat sistemi
B=(4,-2) yardimiyla gosteriniz.
C=(-2, 5)
D=(-3, -5)
33. 3%44% (sl sayl toplamini geometrik modeller kullanarak ¢6ziiniz.
x—-3 y-2 z—6

34. =5 dogrusunun seklini koordinat sistemi yardimiyla giziniz.

35. Elazig’dan istanbul’a ucakla seyahat ederken Pilot; Matematik konumunuzu 39° 57’kuzey enlemi ve
32° 53’dogu boylamlari iizerinde bulundugunuzu ifade ederse tahmini hangi ilin topraklari {izerinde
seyahat ediyor olursunuz?

42° Kuzey Paraleli

36° Kuzey Paraleli

26° Dogu Meridyeni 45° Dogu Meridyeni

36. Otobuste seyahat eden biri aracin caminda saatin yansimasini agagidaki gibi goriiyor. Bu birey saati
gercek vaktinden kag dakika ileride gormistir?

37. Asagida verilen aga¢ modelinde Fibonacci sayilarini gosteriniz.
L

38. Asagida verilen kartondan yapilmis geometrik cismin agik halini yanina giziniz.

7
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