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This study investigated the relationships among prospective middle school
mathematics teachers’ background variables and their achievement in defining special
quadrilaterals. The participants of the study were 184 prospective teachers (49 males
and 135 females) from four intact classes (38 freshmen, 50 sophomores, 49 juniors,
and 47 seniors). The Background Characteristics Questionnaire, the Special
Quadrilaterals Test, and the Utley Geometry Attitude Questionnaire were used to
gather data. The results showed that participants had low level of achievement in
defining special quadrilaterals. No significant difference was found in their
achievement with respect to gender, enrolment in an elective geometry course, and
enrolment in a teaching practicum course. On the other hand, their achievement
scores differentiated significantly in terms of their year levels. The multiple regression
correlation results showed that prospective teachers’ geometry course scores were a
significant predictor of their achievement, while cumulative grade point averages
(CGPAs) and geometry attitude scores were not.
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Matematik 6gretmeni adaylari.

Bu g¢alismada ortaokul matematik O6gretmeni adaylarinin  6zel dortgenleri
tanimlamadaki basarilariyla arka plan ozellikleri arasindaki iligkiler incelenmistir.
Calismaya dort farkli sinif diizeyinde 6grenim goren (38 birinci sinif 6grencisi, 50 ikinci
sinif 6grencisi, 49 Uglinct sinif dgrencisi ve 47 son sinif 6grencisi) toplamda 184
o6gretmen adayi (49 erkek ve 135 kiz) katilmistir. Verilerin toplanmasinda Arka Plan
Ozellikleri Anketi, Ozel Dértgenler Testi ve Utley Geometri Tutum Olgegi kullanilmistir.
Arastirmanin bulgulari 6gretmen adaylarinin 6zel doértgenleri tanimlamadaki basari
diizeylerinin diisiik oldugunu gostermistir. Ogretmen adaylarinin  dértgenleri
tanimlama basarilari cinsiyete, segmeli geometri derslerine katilima ve 6gretmenlik
uygulamasi dersine katilima gére anlamli bir farkllik géstermemistir. Ote yandan, farkli
sinif dizeylerinde 6grenim géren Ogretmen adaylarinin dortgenleri tanimlama
basarilarinin birbirlerinden anlamli olarak farklilastigi ortaya ¢tkmistir. Coklu regresyon
analizi sonuglari, 6gretmen adaylarinin geometri dersi notlarinin dortgenleri tanimlama
basarilarini anlamli olarak yordadigini, agirlikli genel not ortalamalarinin ve geometriye
yonelik tutum puanlarinin ise anlaml olarak yordamadigini gostermistir.
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Introduction

Definitions play a crucial role in mathematics education (Vinner, 2002; Zaslavsky & Shir, 2005; Zazkis
& Leikin, 2008). However, there is a distinction between mathematical definitions and everyday
language definitions (Edwards & Ward, 2008). Everyday language definitions represent objects that are
already existing in the world whereas mathematical definitions create concepts (Selden & Selden, 2008).
Everyday language definitions are ill-specified descriptions while mathematical definitions are succinctly
formulated statements that delineate explicitly the boundaries of concepts (Selden & Selden, 2008).

Mathematical definitions have several roles in the teaching and learning of mathematics. Zaslavsky
and Shir (2005) explained these roles in the following way: (i) introducing components of a theory and
determining the critical attributes of a concept, (ii) constituting a fundamental part of concept
acquisition, (iii) forming a foundation for understanding and solving mathematical proofs and problems,
and (iv) building consensus among mathematicians, mathematics educators, and learners on the
meanings of mathematical concepts and thus paving the way for effective communication of

mathematical ideas.

The ability to generate correct mathematical definitions is one of the essential components of
teachers’ mathematical knowledge (Leikin & Winicki-Landman, 2000). To analyze teachers’ knowledge
for teaching geometric definitions, Levenson, Tirosh and Tsamir (2012) proposed a framework that
combined Tall and Vinner’s (1981) concept image/concept definition theory with Shulman’s (1986)
theory of knowledge for teaching. According to this combined framework, GMK-Definition refers to
teachers’ general knowledge of geometric definitions. It involves knowing that definitions tend to
comply with the minimality criterion (i.e., mentioning only the properties that are necessary to establish
a concept) (Van Dormolen & Zaslavsky, 2003). It also includes knowing that this criterion holds not only
for 2D geometric shapes but also for non-geometric mathematical concepts. TMK-Definition refers to
teachers’ topic-specific knowledge associated with definitions of geometric concepts. It involves
knowing one or more definitions of a geometric concept. Namely, it involves being aware of the fact
that definitions are arbitrary, and consequently that it is possible, for a specific concept, to generate a
number of geometric definitions which are either equivalent or non-equivalent (Usiskin & Griffin, 2008).
KCS-Definition refers to teachers’ knowledge of students and definitions of concepts. That is, it involves
knowing that choosing minimal definitions for young students may not be good from a didactical point
of view in that these students may not be able to develop relationships between the properties of
geometric objects (Van de Walle, Karp, & Bay-Williams, 2016). Finally, KCT-Definition refers to teachers’
knowledge of teaching and definitions of concepts. It involves paying attention to using appropriate
mathematical language, terminology, and notation when teaching geometric concepts to students. For
instance, mentioning the term “corner” instead of “vertex” when talking about the properties of a
triangle violates precision and appropriate terminology use. Knowing which examples and non-examples
of a concept support the development of students’ mathematical or geometric thinking and which ones
promote the use of concept definitions is also an indicator of teachers’ KCT-Definition.

Despite playing a crucial role in mathematics and despite being one of the key components of
teacher knowledge, past research has shown that not only students but also pre-service and in-service
teachers have difficulty with the meta-mathematical concept of a definition (e.g., Leikin & Winicki-
Landman, 2000; Linchevsky, Vinner, & Karsenty, 1992; Movshovitz-Hadar, Zaslavksy, & Inbar, 1987;
Zazkis & Leikin, 2008). For instance, Movshovitz-Hadar et al. (1987) reported that many of the
mathematical errors made by the secondary school students emanated from their distortion of
mathematical definitions. Linchevsky et al. (1992) found out that prospective teachers were not able to
understand the nature of mathematical definitions. Edwards and Ward (2008) revealed that
undergraduate students could not use mathematical definitions appropriately when solving problems
and proving theorems. Similarly, Usiskin and Griffin (2008) claimed that many teachers and students
were not cognizant of the fact that there is a choice of definitions for mathematical concepts (i.e., there
may exist many alternative definitions for one specific concept).
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Rumberger and Palardy (2004) pointed out that students’ background characteristics, classroom
characteristics, and school characteristics have impact on their educational achievement. Besides, they
proposed a multi-level model to explain the factors that are associated with students’ educational
achievement (see Figure 1).

School Inputs School Processes School Qutputs
SCHOOL . Structure Decision making Engagement
LEVEL Student compaosition Social climate " Achisvemant -
Resources Academic climate Dropout
b 3
Clagsroom Inputs Classroom Processes Classroom Outputs
EIE_SSLSH ooM Structure Curmiculum Engagement
Student composition = Instructional practice - Achievemneant -
Resourcas Social organization Dropout
. .
____________________________________________ 0 S VP
Student Background Student Experiences Student Qutcomes
STUDENT Demographics Classroom work Engagement
LEVEL - Family background > Homawork > Achigvamant -
Academic background Student’s use of computers Dropout

Figure 1. Rumberger and Palardy’s (2004) multilevel model of education system (p. 9)

As can be seen in Figure 1, student-, classroom-, and school-level variables have some contributions to
students’ educational achievement. However, Teddlie and Reynolds (2000) argue that students’
background characteristics (e.g., gender, prior knowledge, age, educational aspirations, and so forth)
explain about eighty percent or more of their achievement compared to their classroom and school
level characteristics. More specifically, students’ background characteristics seem to be a more
consistent predictor of their achievement in mathematics (Wilkins, Zembylas, & Travers, 2002). Thus,
the motivation for this study is grounded in the perspective that to improve prospective middle school
mathematics teachers’ (PMSMTs) understanding of geometry, it may be uncovered which background
characteristics are strongly associated with their achievement in defining special quadrilaterals. Besides,
it appears from an extensive literature review that studies exploring the relationships among learners’
definition performance and their background characteristics are non-existent. With these motivations in
mind, in this study the focus was on exploring whether there are relationships among achievement in
special quadrilateral definitions, gender, year level, enrolment in an elective geometry course,
enrolment in a teaching practicum course, cumulative grade point averages (CGPAs), geometry course
scores, and geometry attitude scores. Thereby, this study sought to answer the following research
guestions:

1. What is the level of PMSMTs’ achievement in special quadrilateral definitions?

2. Does PMSMTs’ achievement in special quadrilateral definitions differentiate in accordance with
gender, year level, enrolment in an elective geometry course, and enrolment in a teaching practicum
course?

3. Do PMSMTs’ CGPAs, geometry course scores, and geometry attitude scores predict their achievement
in special quadrilateral definitions?
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Methodology
Research Design

The three basic non-experimental research designs as cross sectional survey design, correlational
design, and natural manipulation research design (Christensen, Johnson, & Turner, 2013) were used to
answer the research questions of the current study. In cross sectional surveys, researchers describe
some characteristics of participants (e.g., beliefs, attitudes, and knowledge) through collecting data
during a single and short period of time (Fraenkel, Wallen, & Hyun, 2014). Thus, cross sectional survey
design was used to describe pre-service middle school mathematics teachers’ level of achievement in
special quadrilateral definitions. In correlational research designs, researchers predict scores and explain
the degree of relationship(s) among two or more variables (Creswell, 2012). Therefore, correlational
research design was used to explore whether pre-service teachers’ CGPAs, geometry course scores, and
geometry attitude scores predict their achievement in special quadrilateral definitions or not. In natural
manipulation research design, researchers investigate possible causes of differences among participants
and the selected independent variables are usually non-manipulatable (Christensen et al., 2013). Hence,
natural manipulation research design was used to determine whether pre-service teachers’
achievement in special quadrilateral definitions differentiates with respect to their gender, year level,
enrolment in an elective geometry course, and enrolment in a teaching practicum course or not.

Participants and the Context

The participants of the study were 184 prospective middle school mathematics teachers (49 males
and 135 females) from four intact classes (38 freshmen, 50 sophomores, 49 juniors, and 47 seniors).
They were enrolled in a teacher education program at a public university located in the inner region of
Turkey and were selected based on convenience sampling strategy. The sample of the study included
participants from all year levels. Namely, freshmen, sophomore, junior, and senior students took part in
the study. The data of the study were collected towards the end of the spring semester and just before
the final exams. Thus, the seniors took all courses offered by the mathematics teacher education
program.

In Turkey, students must take a high-stakes examination administered by OSYM (Student Selection
and Placement Center) just before earning their high school degree. The students get placed in the
university programs they wish to study based on their examination scores. The program in which the
study participants are enrolled are preferred less frequently by the high school graduates compared to
the other middle school mathematics teacher education programs in Turkey. Consequently, the
participants can be considered as low level students based on their university entrance examination
scores. However, their examination scores are similar to each other and they have similar backgrounds
in this respect.

The courses that prospective teachers must qualify in order to graduate from teacher education
programs are specified by the Turkish Higher Education Council (THEC). According to the current
program being implemented in middle school teacher education programs (THEC, 2006), prospective
teachers take three types of courses as mathematics (e.g., Geometry, Linear Algebra, and Differential
Equations) mathematics education (e.g., Methods of Teaching Mathematics), and general education
courses (e.g., Educational Psychology and Classroom Management). Prospective teachers mainly take
mathematics courses in their first and second years, mathematics education courses in their third and
four years, and general education courses in all four years.

The participating prospective teachers had some exposure to the topic of special quadrilaterals in
the following courses offered by the mathematics teacher education program: Geometry, Geometry
Instruction (Gl), Concept Definitions (CD), and Teaching Practicum (TP). Geometry is a compulsory
course which is offered to the prospective teachers in their first year. The instructor’s explanations and
the course syllabus revealed that the topic of special quadrilaterals (e.g., trapezoids, parallelograms,
rhombi, rectangles, squares, and kite) are covered comprehensively for several weeks and that specific
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time is allocated to the teaching of theorems, proofs, definitions, and applications of these
quadrilaterals. Besides, Gl and CD are offered to them in their third year as elective courses. An
inspection of the GI course syllabus shows that this course mainly involves developing students’
geometric thinking through the Van Hiele model. Thus, it deals with the relationships among special
quadrilaterals and the development of their definitions. CD course syllabus shows that this course is
related to special quadrilaterals as well. More specifically, this course requires students to deal with
various definition criteria (e.g., criterion of equivalence, criterion of minimality) and defining and
classifying parallelograms, trapezoids, rectangles, kites, rhombi, squares, and cyclic quadrilaterals.
However, note that not all participants take these courses since they are elective courses. TP is a fourth
year compulsory course which enables prospective teachers to experience actual classroom practices
with the help of a mentor teacher in public schools governed by the Turkish Ministry of National
Education. By this course, the prospective teachers become aware of specific mathematics topics
taught in each of the grades 5-8 and become able to design and implement activities that may promote
the development of these concepts.

The distribution of participants with respect to year level, gender, enrolment in a first year geometry
course, enrolment in an elective geometry course, enrolment in a teaching practicum course, CGPA
range, and geometry attitude range is presented in Table 1.

Table 1.
The distribution of participants with respect to their background characteristics
Background characteristics Year level - - Total
Freshmen Sophomores Juniors Seniors
Male 13 9 15 12 49
Gender
Female 25 41 34 35 135
Geometry 38 50 49 47 184
Enrolmentin  Geometry Instruction - 4 11 18 33
a course Concept Definitions - 3 11 2 18
Teaching Practicum - - - 47 47
CGPA range 1.96-3.88 1.36-3.54 1.30-3.66 2.28-3.63 1.30-3.66
Geometry attitude range 64-117 66-125 37-125 68-125 37-125
Instruments

Participants completed the Background Characteristics Questionnaire, The Special Quadrilaterals
Test, and The Utley Geometry Attitude Questionnaire, respectively. Prior to the administration of the
instruments, the participants were asked to sign a voluntary consent form which outlined the nature
and the overall purpose of the current study. These instruments are explained in more detail in the
following sections.

The Background Characteristics Questionnaire

Participants were first asked to complete the Background Characteristics Questionnaire as a self-
report instrument. The participants completed this questionnaire before the administration of the SQT
and there was no time constraint for completing it. After reading all items of this questionnaire, some
participants indicated that they could not remember exactly the scores they earned from the courses
which they had completed. Thus, the researcher asked the participants to get access to their web-based
student information system and check whether their CGPAs, geometry course scores, the status of
enrollment in elective and compulsory courses involving special quadrilaterals matched with their self-
reports. By doing so, the researcher tried to ascertain the validity and reliability of data generated
through the Background Characteristics Questionnaire. See Figure 2 for the English version of the items
included in this questionnaire.
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. Full name:

. Gender:

Year level:

. Curnulative Grade Point Average:

. Geometry Course Score:

. Have you ever taken an elective course about geometry instruction? If yes;
a)  Plegse write the title of the course:
b} Please write the score you earned from this course:

7. Have you ever taken a course about mathematical concept definitions? If yes;
a)  Please write the title of the course:
b} Please write the score you earned from this course:

. Have you taken the Teaching Practicum course?

[= TR I Oy L I N I

o]

4. Did you have any teaching experience about special quadrilaterals during your undergraduate years? If yes;

a)  To whom did yvou teach?

b} To which grader(s) did you teach?

o) When did you teach and how often did vou teach?
d}  How much teaching experience do you have about special guadrilaterols? (e.g., roughly 10 houwrs)

Figure 2. English version of the Background Characteristics Questionnaire
The Special Quadrilaterals Test

The Special Quadrilaterals Test (SQT) comprised 6 open-ended tasks. In each task, the prospective
teachers were first asked to define the given specific quadrilateral. Next, they were asked to draw
several geometric shapes which are examples of the given specific quadrilateral. See Figure 3 for the
English version of an exemplary task included in this test.

Define the following special quadrilaterals. Draw at least three shapes for each special
quadrilateral.

Parallelogram:

Figure 3. English version of the parallelogram task

It is worthy of note that the participants had to draw their shapes on a given grid. By doing so, the
researcher aimed at better interpreting the statements they generated for the special quadrilaterals.
However, their drawings were not given scores and only the responses given for the definitions of
special quadrilaterals (i.e., for the definitions of a trapezoid, parallelogram, rectangle, rhombus, kite,
and square) were analyzed. No time constraint was imposed on the participants. However, it took them
about 30-40 minutes to complete the SQT. The internal consistency of scores measured by Cronbach’s
alpha for the SQT was found to be 0.70. The difficulty level of the parallelogram task, rhombus task,
rectangle task, trapezoid task, square task, and kite task were 0.81, 0.76, 0.69, 0.68, 0.67, and 0.22,
respectively.

The Utley Geometry Attitude Questionnaire

UGAS-TR (Avcu & Avcu, 2015), which is the adapted version of the questionnaire developed by Utley
(2007), was used to measure prospective middle school mathematics teachers’ attitudes towards
geometry. This questionnaire includes 25 items and each item is rated on a 5-point Likert type scale
ranging from 5 (strongly agree) to 1 (strongly disagree). Possible student scores on the UGAS-TR range
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from 25 to 125. Higher scores on the UGAS-TR indicate more favorable attitudes towards geometry.
There are 10 negatively worded items in the scale and reverse coding was applied for these items when
measuring participants’ overall geometry attitude scores. The UGAS-TR has a four-factor structure
consisting of confidence, enjoyment, future use, and everyday use. The Cronbach’s alpha coefficients
for the ‘confidence’, ‘enjoyment’, ‘everyday use’ and ‘future use’ factors and for the overall instrument
are 0.89, 0.91, 0.76, 0.81, and 0.94, respectively. This indicates that the internal consistency of the
UGAS-TR is excellent.

Iltems representing confidence reflect students’ difficulties in solving geometry problems, their
feelings about the ability to solve geometry problems, their anxieties about geometry problems, and
their confidence about studying geometry. Items representing enjoyment reflect student
characterizations of geometry in terms of its boringness, enjoyableness, interestingness, worthiness,
and appealingness. Items representing future use reflect participants’ perceived usefulness of geometry
in their future work. Items representing everyday use reflect participants’ perceived usefulness of
geometry in their daily lives. Some examples of items related to confidence factor are “I often have
trouble solving geometry problems”, “I feel sure of myself when doing geometry problems”, and
“Geometry problems often scare me”. Sample items related to enjoyment factor are “Geometry
problems are boring”, “Geometry is an interesting subject to study”, and “Geometry is not worthwhile
to study”. Exemplary items for the future use factor are “I believe that | will need geometry for my
future”, “1 will need a firm understanding of geometry in my future work”, and “I do not expect to use
geometry when | get out of school”. Some items that illustrate everyday use factor are “l can see ways
of using geometry concepts to solve everyday problems”, “| often see geometry in everyday things”, and
“Geometry is a practical subject to study”.

Scoring and Analysis of Data

To determine correctness of participants’ responses to the tasks included in the SQT, the coding
framework proposed by Zazkis and Leikin (2008) was used. According to this framework, statements
with necessary and sufficient conditions (properties) were regarded as totally correct responses and
thus their use as definitions were considered legitimate. Statements with necessary but not sufficient
conditions and statements with sufficient but not necessary conditions were regarded as partially
correct responses and their use as definitions were considered illegitimate. Finally, statements with
neither necessary nor sufficient conditions were regarded as totally incorrect responses and their use as
definitions were considered illegitimate as well. Prospective teachers’ totally correct responses were
marked with 2, partially correct responses were marked with 1, and totally incorrect responses were
marked with 0. Participants can get maximum 12 points from the SQT as there are altogether 6 tasks in
it.

First, the researcher scored participants’ responses to the whole tasks included in the SQT. Next, a
mathematics educator with a doctoral degree scored participants’ responses to the same tasks
independently. Later, the two raters met in a session to check all the scoring together and resolve
possible conflicts between themselves. Finally, the scoring took its last form when the two raters
completed the scoring process in full consensus. See Table 2 for an example scoring of statements
related to special quadrilaterals.

In this study, data were analyzed quantitatively and multiple data analysis techniques including
descriptive statistics, independent samples t-test, one way analysis of variance (ANOVA), and multiple
regression correlation (MRC) were used. Descriptive statistics, mean and standard deviation, were used
to analyze participants’ level of achievement in special quadrilateral definitions. Four independent
samples t-tests were conducted to compare differences in participants’ mean special quadrilateral
definition scores related to gender, enrolment in an elective geometry course, and enrolment in a
teaching practicum course (i.e., for independent variables with two categories). A one way ANOVA was
conducted to compare differences in participants’ mean special quadrilateral definition scores related to
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year level (i.e., for independent variables with three or more categories). MRC was conducted to explore
the predictive ability of participants’ CGPAs, prior knowledge in geometry (geometry course scores), and
geometry attitude scores on their achievement in special quadrilateral definitions. All assumptions for
independent samples t-test, one way ANOVA, and MRC were met (i.e., independence of observations,
normality, and homogeneity of variance for t-test and ANOVA and sample size, multicollinearity,
singularity, outliers, normality, linearity, homoscedasticity, and independence of residuals for MRC).

Table 2.
Example scoring related to special quadrilateral statements
Statements Conditions  Correctness Score
A square is two congruent isosceles right triangles sharing a common Neither
hypotenuse necessary Totally
. . . L o nor incorrect
A rectangle is a geometric solid with congruent opposite sites and 90° angles -
sufficient
A rectangle is a quadrilateral in which opposite sides are parallel Eecessary
ut not
A kite is a quadrilateral with perpendicular diagonals sufficient Partially 1
A rhombus is a quadrilateral with congruent sides and angles Sufficient correct
A rectangle is a quadrilateral with congruent diagonals that are perpendicular  but not
bisectors of each other necessary
A square is a rectangle with all sides congruent Necessary
and Totally 5
i i i ite si - correct
A parallelogram is a quadrilateral with opposite sides parallel sufficient

Results

In this section, the results are presented based on the research questions. In this study,
‘achievement in special quadrilateral definitions’ is defined as prospective teachers’ total scores in the
Special Quadrilaterals Test. First, prospective teachers’ level of achievement in special quadrilateral
definitions is presented. Second, the differences among prospective teachers’ achievement in defining
special quadrilaterals with regards to their gender, year level, enrolment in an elective geometry course,
and enrolment in a teaching practicum course were determined. Finally, the extent of prediction that
prospective teachers’ CGPAs, geometry course scores, and geometry attitude scores had on their
achievement in special quadrilateral definitions was presented.

Prospective Teachers’ Level of Achievement in Special Quadrilateral Definitions

In this subsection, descriptive analysis was conducted to determine participants’ level of
achievement in special quadrilateral definitions. The means in Table 3 range between 0 and 2.
Participants’ total achievement scores were divided by 6 (i.e., by the total number of tasks included in
the SQT) in order for them to range between 0 and 2 as well.

As shown in Table 3, participants’ mean achievement in all quadrilateral tasks was just over 60% (M
=1.27, sd = 0.47). While they displayed the least mean achievement in the kite task (22%, M = 0.45, sd =
0.69), they had the highest achievement in the parallelogram task (81%, M = 1.62, sd = 0.63). Their mean
achievement in the rhombus task (76%, M = 1.52, sd = 0.74) was slightly less than their achievement in
the parallelogram task. Besides, it appeared that their mean achievement in the trapezoid task (68%, M
=1.36, sd = 0.83) was almost the same as their mean achievement in the rectangle task (69%, M = 1.38,
sd = 0.76) and the square task (67%, M = 1.34, sd = 0.81). However, it is important to note that
participants’ mean achievement in the trapezoid, parallelogram, rectangle, square, and rhombus task
was higher than their overall mean achievement in all tasks. Thus, their mean achievement in the kite
task had notably lowered their overall mean achievement.
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Table 3.
The means and standard deviations of participants’ special quadrilateral definition scores
. . All
Freshmen Sophomores Juniors Seniors participants
Quadrilaterals (n=38) (n=50) (n=49) (n=47) (n = 184)
M sd M sd M sd M sd M sd
Trapezoid 1.37 0.88 1.46 0.78 1.29 0.84 1.34 0.84 1.36 0.83
Parallelogram 1.79 0.47 1.66 0.59 1.37 0.75 1.72 0.57 1.62 0.63
Rectangle 1.71 0.61 1.40 0.78 1.18 0.75 1.30 0.80 1.38 0.76
Square 1.66 0.66 1.30 0.88 1.20 0.81 1.28 0.80 1.34 0.81
Kite 0.82 0.89 0.34 0.47 0.45 0.73 0.26 0.53 0.45 0.69
Rhombus 1.74 0.60 1.60 0.70 1.33 0.82 1.47 0.77 1.52 0.74

All quadrilaterals  1.51 0.49 1.29 0.40 1.13 0.52 1.22 0.40 1.27 0.47

When participants’ achievement in quadrilateral definitions were examined with respect to their
year levels, it was seen that their achievement decreased gradually from freshmen to juniors and then
increased to some extent from juniors to seniors for the whole tasks (Ms = 1.51, Mso = 1.29, Mjr = 1.13,
and Ms: = 1.22), the parallelogram task (M= 1.79, Mso = 1.66, M = 1.37, and Ms = 1.72), the rectangle
task (Ms = 1.71, Mso = 1.40, Mjr = 1.18, and M- = 1.30), the square task (M = 1.66, Mso = 1.30, M- = 1.20,
and Ms: = 1.28), and the rhombus task (Ms = 1.74, Mso = 1.60, M- = 1.33, and Ms = 1.47). However, the
gradual change in participants’ achievement in the trapezoid and kite task was different from that of the
whole tasks and the parallelogram, rectangle, square and rhombus task. Namely, in the trapezoid task,
their achievement increased slightly from freshmen to sophomores, decreased slightly from
sophomores to juniors, and increased slightly from juniors to seniors (Ms = 1.37, Mso = 1.46, Mjr = 1.29,
and Ms = 1.34). Meanwhile, in the kite task, their achievement decreased sharply from freshmen to
sophomores, increased slightly from sophomores to juniors, and decreased considerably from juniors to
seniors (M= 0.82, Mso = 0.34, Mj-= 0.45, and M- = 0.26).

The Differences in Achievement with respect to Background Variables

In this subsection, the results of independent samples t-test and one way ANOVA are presented to
determine the achievement differences among prospective teachers with regards to their gender, year
level, enrolment in elective geometry courses, and enrolment in a teaching practicum course. The
independent samples t-test results regarding gender are presented in Table 4.

Table 4.
Independent samples t-test results regarding gender

Gender .
Task title Male (n = 49) Female (n=135) tvalue p Effect flze

value (Cohen’sd)
M sd M sd

Trapezoid task 1.18 0.88 1.43 0.80 -1.78 0.07 0.29
Parallelogram task 1.65 0.59 1.61 0.64 0.36 0.71 0.06
Rectangle task 1.57 0.70 131 0.77 2.05 0.04* 0.35
Square task 1.53 0.71 1.27 0.84 1.90 0.06 0.33
Kite task 0.51 0.68 0.42 0.69 0.78 0.76 0.44
Rhombus task 1.65 0.66 1.47 0.77 1.44 0.15 0.25
All tasks 1.35 0.47 1.25 0.47 1.22 0.22 0.21

*p < 0.05

As shown in Table 4, an independent samples t-test regarding gender showed that there was a
significant difference between males and females in terms of rectangle task scores (t (182) = 2.05, p =
0.04) with a medium effect size (d = 0.35). On the other hand, there was no significant difference
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between males and females in terms of total task scores (t (182) = 1.22, p = 0.22, d = 0.21), trapezoid
task scores (t (182) = -1.78, p = 0.07, d = 0.29), parallelogram task scores (t (182) = 0.36, p =0.71, d =
0.06), square task scores (t (182) = 1.90, p = 0.06, d = 0.33), kite task scores (t (182) =0.78, p =0.76, d =
0.44), and rhombus task scores (t (182) = 1.44, p = 0.15, d = 0.25). The one way ANOVA results regarding
prospective teachers’ year level are presented in Table 5.

Table 5.
The one way ANOVA results regarding prospective teachers’ year level
Year level
Task title Freshmen Sophomores  Juniors Seniors F p Effect size
(n=38) (n =50) (n=49) (n=47) value value (Etasquared)
M sd M sd M sd M sd
Trapezoid task 137 088 146 0.78 129 0.84 134 0.84 0.37 0.77 0.00
Parallelogramtask 1.79 0.47 1.66 0.59 137 0.75 1.72 057 4.21 0.00* 0.06
Rectangle task 1.71 061 140 0.78 1.18 0.75 1.30 0.80 3.78 0.01* 0.06
Square task 166 066 130 0.88 1.20 0.81 1.28 0.80 258 0.06 0.04
Kite task 0.82 0.89 0.34 0.47 045 0.73 0.26 0.53 5.60 0.00* 0.08
Rhombus task 1.74 060 160 0.70 133 0.82 147 0.77 249 0.06 0.04
All tasks 1.51 0.49 129 040 1.13 0.52 1.22 0.40 5.13 0.00* 0.07
*p < 0.05

As shown in Table 5, a one-way between-groups ANOVA was conducted to explore whether
freshman, sophomore, junior, and senior prospective teachers differentiate significantly in terms of
their individual and total task scores related to special quadrilaterals. The results showed that these
groups had statistically significant differences in total task scores (F (3, 180) = 5.13, p = 0.00) with a

medium effect size (772 =0.07), parallelogram task scores (F (3, 180) = 4.21, p = 0.00) with a medium
effect size (772 =0.06), rectangle task scores (F (3, 180) = 3.78, p = 0.01) with a medium effect size

(n° = 0.06), and kite task scores (F (3, 180) = 5.60, p = 0.00) with a medium effect size (17° = 0.08) . Post

hoc comparisons using the Scheffe test indicated that the overall mean task score for freshmen (M =
1.51, sd = 0.49) was significantly different from juniors (M = 1.13, sd = 0.52) and seniors (M = 1.22, sd =
0.40) but not from sophomores (M = 1.29, sd = 0.40). The parallelogram mean task score for freshmen
(M = 1.79, sd = 0.47) was significantly different from juniors (M = 1.37, sd = 0.75) but not from
sophomores (M = 1.66, sd = 0.59) and seniors (M = 1.72, sd = 0.57). Similarly, the rectangle mean task
score for freshmen (M = 1.71, sd = 0.61) was significantly different from juniors (M = 1.18, sd = 0.75) but
not from sophomores (M = 1.40, sd = 0.78) and seniors (M = 1.30, sd = 0.80). Finally, the kite mean task
score for freshmen (M = 0.82, sd = 0.89) was significantly different from sophomores (M = 0.34, sd =
0.47) and seniors (M = 0.26, sd = 0.53) but not from juniors (M = 0.45, sd = 0.73). On the other hand, the

groups did not have significant differences in trapezoid task scores (F (3, 180) = 0.37, p = 0.77, 7]2 =0.00
), square task scores (F (3, 180) = 2.58, p = 0.06, 772 =0.04), and rhombus task scores (F (3, 180) = 2.49, p

= 0.06, 772 =0.04). The independent samples t-test results regarding juniors’ and seniors’ enrolment in
an elective geometry course are presented in Table 6.

As presented in Table 6, an independent samples t-test regarding enrolment in an elective course
showed that there was a significant difference between attendees and non-attendees in terms of kite
task scores (t (94) = -1.99, p = 0.04) with a medium effect size (d = 0.41). On the other hand, there was
no significant difference between attendees and non-attendees in terms of total task scores (t (94) = -
0.36, p =0.71, d = 0.08), trapezoid task scores (t (94) = 1.07, p = 0.28, d = 0.24), parallelogram task scores
(t (94) = 0.22, p = 0.82, d = 0.04), rectangle task scores (t (94) = -0.29, p = 0.76, d = 0.07), square task
scores (t (94) =-0.01, p = 0.98, d = 0.00), and rhombus task scores (t (94) =-0.69, p = 0.48, d = 0.15).
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Table 6.
The independent samples t-test results regarding juniors’ and seniors’ enrolment in an elective geometry
course

Enrolment in an elective geometry course

Task title Yes (n = 29) No (n =67) tvalue  pvalue Effect ?lze
(Cohen’s d)
M sd M sd
Trapezoid task 1.17 0.80 1.37 0.85 1.07 0.28 0.24
Parallelogram task 1.52 0.63 1.55 0.72 0.22 0.82 0.04
Rectangle task 1.28 0.70 1.22 0.81 -0.29 0.76 0.07
Square task 1.24 0.78 1.24 0.81 -0.01 0.98 0.00
Kite task 0.55 0.78 0.27 0.56 -1.99 0.04* 0.41
Rhombus task 1.48 0.68 1.36 0.84 -0.69 0.48 0.15
All tasks 1.20 0.48 1.16 0.46 -0.36 0.71 0.08
*p <0.05

The independent samples t-test results regarding juniors’ and seniors’ enrolment in a teaching
practicum course are presented in Table 7.

Table 7.
The independent samples t-test results regarding juniors’ and seniors’ enrolment in a teaching practicum
course

Enrolment in a teaching practicum course

Task title Yes (n=47) No (n = 49) tvalue  pvalue Effect ?|ze
(Cohen’s d)
M sd M sd
Trapezoid task 1.34 0.84 1.29 0.84 0.31 0.75 0.05
Parallelogram task 1.72 0.57 1.37 0.75 2.58 0.01* 0.52
Rectangle task 1.30 0.80 1.18 0.75 0.71 0.47 0.15
Square task 1.28 0.80 1.20 0.81 0.44 0.66 0.09
Kite task 0.26 0.53 0.45 0.73 -1.47 0.14 0.29
Rhombus task 1.47 0.77 1.33 0.82 0.86 0.39 0.17
All tasks 1.22 0.40 1.13 0.52 0.95 0.34 0.19
*p < 0.05

As seen in Table 7, an independent samples t-test regarding enrolment in a teaching practicum
course showed that there was a significant difference between attendees and non-attendees in terms of
parallelogram task scores (t (94) = 2.58, p = 0.01) with a medium effect size (d = 0.52). On the other
hand, there was no significant difference between attendees and non-attendees in terms of total task
scores (t (94) = 0.95, p = 0.34, d = 0.19), trapezoid task scores (t (94) =0.31, p = 0.75, d = 0.05), rectangle
task scores (t (94) = 0.71, p = 0.47, d = 0.15), square task scores (t (94) = 0.44, p = 0.66, d = 0.09), kite
task scores (t (94) =-1.47, p = 0.14, d = 0.29), and rhombus task scores (t (94) = 0.86, p = 0.39, d = 0.17).

The Relationships among Achievement and Background Variables

In this subsection, the results of multiple regression correlation are presented to reveal how well
prospective teachers’ CGPAs, geometry course scores, and geometry attitude scores are able to predict
their achievement in special quadrilateral definitions and particularly to identify which background
variable is the best predictor of their achievement in special quadrilateral definitions. The Bs are
unstandardized regression coefficients and they refer to the change in the outcome associated with a
unit change in the predictor, whereas 8s are standardized forms of B coefficients where the values for
each of the different variables are converted to the same scale to enable comparison (Field, 2013;
Pallant, 2016). The standard multiple regression analysis results for total task scores are presented in
Table 8.
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Table 8.
The standard multiple regression analysis with dependent variable total task scores and independent
variables CGPAs, geometry course scores, and geometry attitude scores

Variables B SE 8 t p R?(%)
(Constant) 1.075 0.269 - 4.004 0.000* -
CGPAs -0.046 0.084 -0.056 -0.550 0.583 0.16
Geometry course scores 0.006 0.003 0.208 2.024 0.045* 2.3
Geometry attitude scores -0.007 0.058 -0.009 -0.118 0.906 0.008
*p < 0.05

The standard multiple regression analysis results showed that the predictor variables explained only
3.00 % of the variance in overall achievement (F (3, 172) = 1.785, p > 0.05). Geometry course scores
were a significant predictor of overall achievement (8 = 0.208, p = 0.045, R? = 2.3%), while CGPAs (8 = -
0.056, p = 0.583, R? = 0.16%), and geometry attitude scores (8 = -0.009, p = 0.906, R? = 0.008%) were not
(See Table 8). Multiple linear regression analyses were also conducted to reveal whether the same
pattern of results appeared when individual task scores were used as dependent variables. The standard
multiple regression analysis results for trapezoid task scores are presented in Table 9.

Table 9.
The standard multiple regression analysis with dependent variable trapezoid task scores and
independent variables CGPAs, geometry course scores, and geometry attitude scores

Variables B SE 8 t p R?(%)
(Constant) 0.902 0.471 - 1.914 0.057 -
CGPAs -0.048 0.148 -0.033 -0.324 0.746 0.057
Geometry course scores 0.010 0.005 0.209 2.045 0.042%* 2.3
Geometry attitude scores -0.010 0.102 -0.008 -0.101 0.920 0.006
*p < 0.05

The standard multiple regression analysis results showed that the predictor variables explained only
3.50% of the variance in trapezoid achievement (F (3, 172) = 2.092, p > 0.05). Geometry course scores
were a significant predictor of trapezoid achievement (8 =.209, p = 0.042, R? = 2.3%), while CGPAs (8 = -
0.033, p = 0.746, R?* = 0.057%), and geometry attitude scores (8 = -0.008, p = 0.920, R? = 0.006%) were
not (See Table 9). The standard multiple regression analysis results for parallelogram task scores are
presented in Table 10.

Table 10.
The standard multiple regression analysis with dependent variable parallelogram task scores and
independent variables CGPAs, geometry course scores, and geometry attitude scores

Variables B SE 8 t p R?(%)
(Constant) 1.605 0.362 - 4.429 0.000* -
CGPAs -0.107 0.114 -0.097 -0.947 0.345 0.51
Geometry course scores 0.006 0.004 0.154 1.487 0.139 1.27
Geometry attitude scores -0.011 0.078 -0.011 -0.145 0.885 0.01
*p <0.05

The standard multiple regression analysis results showed that the predictor variables explained only
1.30% of the variance in parallelogram achievement (F (3, 172) = 0.743, p > 0.05). None of the
independent variables were a significant predictor of parallelogram achievement (8 = -0.097, p = 0.345,
R?=0.51% for CGPAs; 6 = 0.154, p = 0.139, R? = 1.27% for geometry course scores; and 8 = -0.011, p =
0.885, R? = 0.01% for geometry attitude scores) (see Table 10). The standard multiple regression analysis
results for rectangle task scores are presented in Table 11.
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Table 11.
The standard multiple regression analysis with dependent variable rectangle task scores and
independent variables CGPAs, geometry course scores, and geometry attitude scores

Variables B SE 8 t p R?(%)
(Constant) 1.217 0.440 - 2.767 0.006* -
CGPAs -.112 0.138 -0.084 -0.816 0.416 0.51
Geometry course scores 0.004 0.005 0.102 0.983 0.327 1.27
Geometry attitude scores 0.048 0.095 0.039 0.501 0.617 0.01
*p < 0.05

The standard multiple regression analysis results showed that the predictor variables explained only
0.80% of the variance in rectangle achievement (F (3, 172) = 0.483, p > 0.05). None of the independent
variables were a significant predictor of rectangle achievement (8 = -0.084, p = 0.416, R?> = 0.51% for
CGPAs; 8 =0.102, p = 0.327, R? = 1.27% for geometry course scores; and 8 = 0.039, p =0.617, R? =0.01%
for geometry attitude scores) (see Table 11). The standard multiple regression analysis results for square
task scores are presented in Table 12.

Table 12.
The standard multiple regression analysis with dependent variable square task scores and independent
variables CGPAs, geometry course scores, and geometry attitude scores

Variables B SE 8 t p R?(%)
(Constant) 1.385 0.468 - 2.962 0.003* -
CGPAs -0.048 0.146 -0.033 -0.324 0.746 0.06
Geometry course scores 0.005 0.005 0.116 1.118 0.265 0.72
Geometry attitude scores -0.067 0.101 -0.051 -0.663 0.508 0.25
*p <0.05

The standard multiple regression analysis results showed that the predictor variables explained only
1.00% of the variance in square achievement (F (3, 172) = 0.589, p > 0.05). None of the independent
variables were a significant predictor of square achievement (8 = -0.033, p = 0.746, R?> = 0.06% for
CGPAs; 8 = 0.116, p = 0.265, R? = 0.72% for geometry course scores; and 8 = -0.051, p = 0.508, R? =
0.25% for geometry attitude scores) (see Table 12). The standard multiple regression analysis results for
kite task scores are presented in Table 13.

Table 13.
The standard multiple regression analysis with dependent variable kite task scores and independent
variables CGPAs, geometry course scores, and geometry attitude scores

Variables B SE 8 t p R?(%)
(Constant) 0.140 0.394 - 0.357 0.722 -
CGPAs 0.139 0.123 0.115 1.128 0.261 0.72
Geometry course scores 0.002 0.004 0.055 0.539 0.591 0.16
Geometry attitude scores -0.054 0.085 -0.049 -0.637 0.525 0.23
*p < 0.05

The standard multiple regression analysis results showed that the predictor variables explained only
2.50% of the variance in kite achievement (F (3, 172) = 1.486, p > 0.05). None of the independent
variables were a significant predictor of square achievement (8 = 0.115, p = 0.261, R? = 0.72% for CGPAs;
8 = 0.055, p = 0.591, R? = 0.16% for geometry course scores; and 8 = -0.049, p = 0.525, R? = 0.23% for
geometry attitude scores) (see Table 13). The standard multiple regression analysis results for rhombus
task scores are presented in Table 14.
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Table 14.
The standard multiple regression analysis with dependent variable rhombus task scores and independent
variables CGPAs, geometry course scores, and geometry attitude scores

Variables B SE 8 t p R?(%)
(Constant) 1.198 0.427 - 2.805 0.006* -
CGPAs -0.104 0.134 -0.079 -0.776 0.439 0.34
Geometry course scores 0.006 0.004 0.145 1.406 0.161 1.12
Geometry attitude scores 0.055 0.092 0.046 0.594 0.553 0.20
*p < 0.05

The standard multiple regression analysis results showed that the predictor variables explained only
1.60% of the variance in rhombus achievement (F (3, 172) = 0.922, p > 0.05). None of the independent
variables were a significant predictor of rhombus achievement (6 = -0.079, p = 0.439, R? = 0.34% for
CGPAs; 8 = 0.145, p = 0.161, R? = 1.12% for geometry course scores; and 8 = 0.046, p = 0.553, R?> = 0.20%
for geometry attitude scores) (see Table 14).

Discussion and Implications

The purpose of this study was threefold: First, to examine prospective middle school mathematics
teachers’ level of achievement in generating mathematically correct definitions of special quadrilaterals.
Second, to reveal whether there exists any significant difference in participants’ definition achievement
scores with respect to several background variables as gender, year level, enrolment in an elective
geometry course, and enrolment in a teaching practicum course. Finally, to examine the predictor
power of several background variables, namely CGPAs, geometry course scores, and geometry attitude
scores, on participants’ achievement in defining quadrilaterals. As it was not possible to locate any
research regarding the relationship between prospective teachers’ achievement in defining
quadrilaterals and their background characteristics, the findings are discussed in relation to a number of
studies that explored the relationship between learners’ mathematics/geometry achievement and their
demographic characteristics.

The results of this study showed that prospective middle school mathematics teachers’ achievement
in generating mathematically correct definitions of special quadrilaterals was not at a desired level (M =
1.27 over 2.00). This finding is consistent with the findings of many of the previous research studies
(e.g., Bal, 2014; Erkek & Isiksal-Bostan, 2015; Oral & ilhan, 2012), indicating that students display low
achievement in geometry. The SQT of the current study involved non-contextual tasks which required
participants to recall geometric properties of quadrilaterals. Besides, the topic of special quadrilaterals is
fairly simple and straightforward that it is introduced to middle school students early in grade 5. Thus,
tasks included in the SQT were considered to be cognitively less demanding for prospective teachers.
However, the results are discouraging because participants had limited knowledge about definitions of
special quadrilaterals. Their inadequate knowledge would likely to limit their capacity to teach special
quadrilaterals conceptually in their future career.

The findings showed that there was no significant difference between males and females in terms of
achievement in defining special quadrilaterals. This finding is consistent with the findings of recent
studies carried out with prospective teachers (e.g., Bal, 2011, 2012; Oral & ilhan, 2012), reporting non-
significant gender-associated differences in geometry. However, this pattern of gender differences in
geometry is challenged by the results from earlier studies carried out with high school students (e.g.,
McGraw, Lubienski, & Structchens, 2006; Mogari 2010). More clearly, empirical studies have revealed
that females begin to fall behind males during the high school years (e.g., Battista, 1990; Ekstrom, 1994;
Ma, 1995; McGraw et al.,, 2006; Mogari 2010). It seems that gender differences in geometry
achievement are not distributed uniformly across different levels of schooling. The study of Leder (1992)
confirms this argument in that she found out that gender differences are dependent upon the age of
participating students. Apart from this, the topic of special quadrilaterals itself might have given rise to
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the non-significant difference between males and females in terms of achievement due to the fact that
gender gap in geometry seems to be area or topic dependent (Ma, 1995).

The findings revealed that prospective teachers’ achievement in defining special quadrilaterals
differed significantly in terms of their year levels. The post hoc test indicated that definition
achievement scores of freshmen were significantly different from that of juniors and seniors but not
from sophomores. To put it more simply, participants’ definition achievement decreased gradually from
freshmen to juniors and increased slightly from juniors to seniors. One possible explanation about the
change in participants’ defining achievement is that their knowledge of geometry in general and special
quadrilaterals in particular became weaker as the year level in teacher education program advanced.
Because, they were exposed to the definitions of special quadrilaterals in their first year of the teacher
education program and this program did not offer any compulsory geometry courses to them in the
remaining three years. In contrast to the first three years, the prospective teachers’ defining
achievement increased in their fourth year. It is very likely that school experience and teaching
practicum courses offered by the program supported and improved their knowledge of special
quadrilateral definitions.

It was found that the prospective teachers who attended an elective geometry course (i.e.,
Geometry Instruction or Concept Definitions) had higher achievement scores (M = 1.20) than the ones
who did not attend (M = 1.16). However, this difference was not found to be a significant factor in
participants’ achievement. The non-significance can be in part attributed to the small size of attendees
(n = 29) in elective geometry courses and consequently to the low power of statistical analysis. Besides,
it is not known to what extent elective geometry course instructors pay attention to the definitions of
special quadrilaterals in their lessons. Namely, there may be some discrepancies between course
instructors’ actual classroom practices and the written curriculum (i.e., the course syllabus). Thus, it is
possible that the prospective teachers might have had limited experiences with formal definitions of
special quadrilaterals during aforementioned elective geometry courses.

Similarly, teaching practicum course was not found as an important factor in prospective teachers’
achievement in defining special quadrilaterals. Although senior prospective teachers’ achievement in
defining (M = 1.22) was higher than that of junior prospective teachers (M = 1.13), this difference was
non-significant. The non-significance may also be in part attributed to the small sample of attendees in
teaching practicum course (n = 47) and consequent low power. In addition, it is likely that the
prospective teachers might not have practiced teaching special quadrilaterals to the students during
their engagement in the teaching practicum course. Simply put, the Turkish middle school mathematics
curriculum (MoNE, 2013) specified that the topic of quadrilaterals should be taught to students in grade
5 and grade 7. Thus, seniors whose mentor teachers did not teach 5" and 7t" grades in public schools,
may not have been provided opportunities to practice and develop mastery in special quadrilateral
definitions.

The results of multiple regression correlation showed that geometry course scores were a significant
predictor of prospective teachers’ achievement in defining special quadrilaterals. The first year
geometry course structures and shapes prospective middle school mathematics teachers’ prior
knowledge of geometric definitions due to the fact that theorems, axioms, and definitions of geometric
concepts are covered intensely in this course. Given that participants’ geometry course scores represent
their prior knowledge of definitions, the significant association between geometry course scores and
achievement in defining special quadrilaterals is not unexpected. Indeed, almost all educational
researchers have acknowledged the role and significance of prior knowledge as a key predictor of
student achievement (e.g., Hailikari, Nevgi, & Komulainen, 2008; Harackiewicz, Barron, Tauer & Elliot,
2002). Knowledge that is already possessed by the students regarding a specific subject affects
formation of new knowledge and all phases of information processing (Dochy, De Ridjt, & Dyck, 2002).
Thus, it appears that the knowledge prospective teachers gained about special quadrilaterals during the
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first year geometry course influenced their ability to generate definitions of special quadrilaterals in the
subsequent years.

On the other hand, participants’ academic standings (as measured by their CGPAs) were a not a
significant predictor of participants’ achievement in defining special quadrilaterals. A possible reason for
this non-significant result may be the nature and variety of courses in the teacher education program
that make up their CGPAs. Scores obtained from these courses were possibly not explanatory to their
achievement in defining special quadrilaterals due to the minority of courses related to geometry and
geometric definitions.

In their meta-analysis study, Ma and Kishor (1997) revealed that the research literature has failed to
provide consistent findings regarding the relationship between attitude towards mathematics and
achievement in mathematics. It seems likely that this inconsistency still exists. For instance, Parsons
(1993) found a strong correlation between teachers’ beliefs about geometry and knowledge of
geometry. Similarly, in a more recent study conducted by Duatepe Paksu (2013), it was found that pre-
service elementary teachers’ van Hiele geometric thinking levels, their geometry self-efficacy, and
attitudes towards geometry predicted their knowledge of geometry significantly. However, in the
current study, participants’ attitude towards geometry was not found as a significant predictor of their
achievement in defining special quadrilaterals. This result revealed a gap between prospective middle
school mathematics teachers’ attitudes towards geometry (M = 3.92 on a 5-point scale) and their
knowledge of geometry needed for defining special quadrilaterals (M = 1.18 on a 2-point scale). It seems
that prospective teachers’ positive perceptions about geometry are likely built upon their inadequate
knowledge of geometry as in the case of special quadrilateral definitions. This confirms Thompson’s
(1992) argument that teacher beliefs and perceptions are distinct from their knowledge.

In summary, the results of this study suggested that prospective middle school mathematics
teachers had low level of achievement in defining special quadrilaterals. No significant difference was
found in their achievement with respect to gender, enrolment in an elective geometry course, and
enrolment in a teaching practicum course. On the other hand, their achievement scores differentiated
significantly in terms of their year levels. The multiple regression correlation results showed that
prospective teachers’ geometry course scores were a significant predictor of their achievement, while
CGPAs and geometry attitude scores were not. However, it is important to note that the results of this
study are not generalizable to a wider population. The study sample consisted of prospective middle
school mathematics teachers in a non-prestigious university that accepts lower level students based on
university examination scores. Therefore, the results of this study can only be generalized to a
population that possesses similar characteristics.

The findings of this study have some implications for the education and preparation of prospective
middle school mathematics teachers. They inform course instructors and mathematics teacher
educators about student background characteristics that may affect achievement in defining special
quadrilaterals. By this way, instructors and educators may modify their current classroom practices so as
to maximize learning and consequently improve prospective teachers’ understanding of special
quadrilaterals and their definitions.

Ultimately, this study raises the need for further studies: Are there any other student-level
characteristics associated with prospective teachers’ achievement in defining quadrilaterals? Are there
any significant relationships between classroom-level or school level characteristics and achievement in
defining? Are prospective teachers’ background characteristics correlated to their achievement in other
mathematical or geometrical topics? Much more research is needed to clarify the factors that are
associated with learners’ geometry achievement in general and defining achievement in particular.
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Tiirkge Siirimui

Girig
Tanimlar matematik egitiminde ¢ok 6nemli bir rol oynamaktadir (Vinner, 2002; Zaslavsky ve Shir,
2005; Zazkis ve Leikin, 2008). Bununla birlikte, matematiksel tanimlar ve giinliik dil tanimlari arasinda bir
ayrim vardir (Edwards ve Ward, 2008). Giinlik dil tanimlari hadlihazirda var olan nesneleri temsil ederken
matematiksel tanimlar kavramlarin olusmasini saglar (Selden ve Selden, 2008). Glnlik dil tanimlari tam

olarak acgiklanmamis ve eksik tarifler olmalarina ragmen matematiksel tanimlar kavramlarin sinirlarini
acik ve kesin bir sekilde tarif eden ifadelerdir (Selden ve Selden, 2008).

Matematiksel tanimlar, matematigin 6gretilmesinde ve 6grenilmesinde cesitli rollere sahiptir.
Zaslavsky ve Shir'e (2005) gore matematiksel tanimlar su rollere sahiptir: (i) bir teorinin bilesenlerini
tanitmak ve bir kavramin kritik Ozelliklerini belirlemek, (ii) kavram ediniminin temel bir pargasini
olusturmak, (iii) matematiksel ispat ve problemleri anlamak ve ¢ézmek igin bir temel olusturmak ve (iv)
matematikgiler, matematik egitimcileri ve Ogrenciler arasinda matematiksel kavramlarin anlamlari
Gzerine fikir birligi olusturmak ve béylece matematiksel fikirlerin etkili olarak iletilmesinin 6niint agmak.

Matematiksel tanimlari dogru bir sekilde Uretebilme becerisi, 6gretmenlerin matematik bilgisinin
temel bilesenlerinden biridir (Leikin ve Winicki-Landman, 2000). Ogretmenlerin geometrik tanimlari
O6gretme konusundaki bilgilerini analiz etmek i¢in Levenson, Tirosh ve Tsamir (2012), Tall ve Vinner'in
(1981) kavram imgesi/kavram tanimi teorisini Shulman’in (1986) 6gretim bilgisi teorisi ile birlestiren bir
cerceve Onermislerdir. Bu cerceveye gore Genel Matematik Bilgisi-Tanim kategorisi 6gretmenlerin
geometrik tanimlarla ilgili genel alan bilgisine karsilik gelmektedir. Bu kategori tanimlarin minimallik
kriterine (bir kavramin olusturulabilmesinde vyalnizca gerekli olan o6zellikleri ifade etmek) uyma
egiliminde oldugunu bilmeyi gerektirir (Van Dormolen ve Zaslavsky, 2003). Bu kategori ayrica minimallik
kriterinin yalnizca iki boyutlu geometrik sekiller icin degil, geometrik olmayan matematiksel kavramlar
icin de gegerli oldugunu bilmeyi icerir. Konuya Ozgii Matematiksel Bilgi—-Tanim kategorisi égretmenlerin
geometrik kavramlarin tanimlari ile ilgili 6zel alan bilgilerini ifade eder. Bu kategori bir geometrik
kavramin bir veya daha fazla tanimini bilmekle ilgilidir. Diger bir ifadeyle, bu kategori tanimlarin keyfi
oldugunu ve dolayisiyla belirli bir kavram igin birbirine esdeger olan veya olmayan bircok geometrik
tanimin tretilmesinin miimkiin oldugunun bilincinde olmayi gerektirir (Usiskin ve Griffin, 2008). icerik ve
Ogrenci Bilgisi-Tanim kategorisi 6gretmenlerin dgrenciler hakkindaki bilgilerini ve kavramlarin tanimlarini
ifade eder. Yani bu kategori, erken yastaki 6grenciler geometrik nesnelerin 6zellikleri arasinda iliskileri
kuramayabileceginden minimal tanimlarin bu 6grencilere sunulmasinin 6gretimsel agidan uygun
olmayabilecegini bilmeyi gerektirir (Van de Walle, Karp ve Bay-Williams, 2016). Son olarak, icerik ve
Ogretim Bilgisi-Tanim kategorisi 6gretmenlerin 6gretme bilgisini ve kavram tanimlariyla ilgili bilgisine
karsilik gelir. Bu kategori, geometrik kavramlarin 6grencilere 6gretilmesi esnasinda uygun matematiksel
dil, terminoloji ve notasyonun kullaniimasina dikkat edilmesiyle ilgilidir. Ornegin, bir G¢genin 6zellikleri
hakkinda konusurken “vertex” terimi yerine “corner” terimini kullanmak hassas ve uygun terminoloji
kullanimini ihlal eder. Bir kavramin hangi o6rneklerinin ve 6rnek olmayanlarinin 6grencilerin
matematiksel veya geometrik diisinme becerilerini gelistirdigini ve bunlardan hangilerinin kavram
tanimlarinin kullanimini tesvik ettigini bilmek dgretmenlerin icerik ve Ogretim Bilgisi—Tanim kategorisine
yonelik bilgilerinin bir gdstergesidir.

Tanim kavrami matematikte ¢ok onemli bir rol oynamasina ve 06gretmen bilgisinin anahtar
bilesenlerinden biri olmasina ragmen, ge¢mis arastirmalar Ogrencilerin, 6gretmen adaylarinin ve
o6gretmenlerin tanimlarla ilgili oldukga gticlik cektiklerini ortaya koymustur (6rnegin, Leikin ve Winicki-
Landman, 2000; Linchevsky, Vinner ve Karsenty, 1992; Movshovitz-Hadar, Zaslavksy ve Inbar, 1987;
Zazkis ve Leikin, 2008). Ornegin, Movshovitz-Hadar ve digerleri (1987) lise 6grencilerinin yaptiklari
matematiksel hatalarin ¢ogunun matematiksel tanimlari carpitmalarindan kaynaklandigini ortaya
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koymuglardir. Ayrica, Linchevsky ve digerleri (1992) 6gretmen adaylarinin matematiksel tanimlarin
dogasini anlayamadiklarini belirtmislerdir. Edwards ve Ward (2008) lisans 6grencilerinin problemleri
¢Ozerken ve teoremleri ispatlarken matematiksel tanimlari uygun sekilde kullanamadiklarini ortaya
koymustur. Benzer sekilde, Usiskin ve Griffin (2008) bircok O6gretmen ve Ogrencinin matematiksel
kavramlarin tanimlarinin tercihen segildigi gerceginin (yani, belirli bir kavram icin birgcok alternatif tanim
oldugunun) farkinda olmadiklarini ifade etmislerdir.

Rumberger ve Palardy (2004) &grencilerin arka plan 6zelliklerinin, sinif 6zelliklerinin ve okul
ozelliklerinin egitim basarilarini etkiledigine dikkat ¢ekmislerdir. Ayrica, 6grencilerin egitim basarisi ile
iliskili faktorleri agiklamak igin ¢cok diizeyli bir model 6nermislerdir (Sekil 1’e bakiniz).

Okul Girdileri Okul siirecleri Okul Ciktilan
OkUL DUZEYI > Yapi » Karar verme » Mesgulivet >
Ogrenci bilesimi Sosyal iklim Basari
Kaynaklar Akademik iklim Okulu birakma
L 4
Siif Girdileri Sinif Siirecleri Sunuf Ciktilary
SINIF DUZEYI » Yapi » OEretim prograrmi » Mesgulivet »
Ogrenci bilesimi Dgretimsel uygulama Basar!
Kaynaklar Sozyal drgitlenme Okulu birakma
F 3
k4
Ogrenci Arka Plam Orenci Deneyimleri Ogrenci Uriinleri
AERENC DUZEYI > Demografik dzellikler -~ Sinif ici ddevler » Mesgulivet »
Aile azellikleri Ev ddevleri Basari
Akademik alt yapi Bilgisayar kullanirm Okulu birakma

Sekil 1. Rumberger ve Palardy’nin (2004) ¢ok diizeyli egitim sistemi modeli (s. 9)

Sekil 1’de gorildGgu tzere, 68renci, sinif ve okul dizeyi degiskenleri 6grencilerin egitimsel basarilarina
bazi katkilarda bulunmaktadir. Bununla birlikte, Teddlie ve Reynolds (2000) arka plan o6zelliklerinin
(cinsiyet, on bilgi ve yas gibi) 6grencilerin basarilarinin yaklasik %80’ini veya daha fazlasini agikladigini
ileri sirmislerdir. Ozel olarak, arka plan &zelliklerinin &grencilerin matematikteki basarilarinin daha
tutarli bir yordayicisi oldugu goérilmektedir (Wilkins, Zembylas ve Travers, 2002). Bu bulgulardan
hareketle, ortaokul matematik ©6gretmeni adaylarinin geometriye yonelik basarilari ile arka plan
ozellikleri arasinda da bir iliski olabilecegi disliniilmis ve bu calismada 6gretmen adaylarinin 6zel
dortgenleri tanimlama basarilariyla iliskili arka plan 6zelliklerinin ortaya ¢ikarilmasina odaklaniimistir.
Ayrica, kapsamli bir alan yazin taramasi sonrasinda 6grencilerin tanim performansi ile arka plan
ozellikleri arasindaki iliskileri arastiran galismalarin mevcut olmadigl ortaya ¢ikmistir. Bu nedenle, bu
calismada ortaokul matematik 6gretmeni adaylarinin 6zel dortgenleri tanimlama basarilariyla cinsiyet,
sinif seviyesi, segmeli geometri dersi almis olma, 6gretmenlik uygulamasi dersini almis olma, agirlikh
genel not ortalamasi (AGNO), geometri dersi notlari ve geometriye yonelik tutum puanlari arasinda
herhangi bir iliskinin olup olmadiginin ortaya ¢ikarilmasina odaklaniimistir. Bu amagla bu galismada
asagidaki arastirma sorularina cevap aranmistir:

1. Ortaokul matematik 6gretmeni adaylarinin 6zel dértgenleri tanimlama basarilari ne diizeydedir?

2. Ortaokul matematik 6gretmeni adaylarinin 6zel dértgenleri tanimlama basarilari cinsiyet, sinif
seviyesi, secmeli geometri dersi almis olma ve 6gretmenlik uygulamasi dersini almis olma agisindan
farkhhk gostermekte midir?
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3. Ortaokul matematik 6gretmeni adaylarinin agirlikli genel not ortalamalari, geometri dersi notlari ve
geometriye yonelik tutum puanlari 6zel dortgenleri tanimlama basarilarini yordamakta midir?

Yontem
Arastirmanin Deseni

Arastirma sorularina cevap aramak icin bu c¢alismada deneysel olmayan temel arastirma
desenlerinden kesitsel tarama, korelasyonel arastirma ve dogal midahale arastirmasi deseni
(Christensen, Johnson ve Turner, 2013) kullanilmistir. Kesitsel tarama c¢alismalarinda arastirmacilar
katiimcilarin bazi 6zelliklerini (6rnegin, inanglarini, tutumlarini ve bilgilerini) tek ve nispeten kisa bir
zaman diliminde veri toplayarak betimlerler (Fraenkel, Wallen ve Hyun, 2014). Boylece, ortaokul
matematik 6gretmeni adaylarinin 6zel dértgenleri tanimlamayla ilgili basari diizeylerinin belirlenmesinde
kesitsel tarama deseni kullaniimistir. Korelasyonel c¢alismalarda, arastirmacilar puan tahmininde
bulunurlar ve iki veya daha fazla degisken arasindaki iliskinin derecesi hakkinda bilgi verirler (Creswell,
2012). Buradan hareketle, ortaokul matematik 6gretmeni adaylarinin agirlikh genel not ortalamalarinin,
geometri dersi notlarinin ve geometriye yonelik tutum puanlarinin 6zel dortgenleri tanimlama
basarilarini yordayip yormadagini belirlemek icin bu c¢alismada korelasyonel arastirma deseni
kullanilmigtir. Dogal miidahale calismalarinda arastirmacilar katihmcilar arasindaki farkhlklarin olasi
nedenlerini incelerler ve segilen bagimsiz degiskenler genelde degistirilemezler (Christensen ve digerleri,
2013). Bu nedenle, 6gretmen adaylarinin 6zel dortgenleri tanimlama basarilarinin cinsiyet, sinif dizeyi,
secmeli geometri dersini almis olma ve 6gretmenlik uygulamasi dersini almis olma agisindan farklilagip
fakhlasmadigini belirlemek icin bu ¢alismada dogal miidahale arastirmasi deseni kullaniimistir.

Katilimcilar

Calismaya dort farkli sinif diizeyinde 6grenim géren (38 birinci sinif, 50 ikinci sinif, 49 Gglnci sinif ve
47 son sinif 6gretmen aday1) toplamda 184 6gretmen adayi (49 erkek ve 135 kiz) katilmistir. Katilimcilar
galisma esnasinda i¢ Anadolu Bolgesi'nde yer alan bir devlet Universitesinin ilkdgretim matematik
o0gretmenligi programina kayitlidirlar ve uygun érnekleme yéntemi kullanilarak segilmislerdir. Calismanin
verileri bahar doneminin sonuna dogru final sinavlarinin hemen o6ncesinde toplandig i¢in son sinif
ogrencileri ilkogretim matematik 6gretmenligi programinda belirtilen tiim dersleri almis durumdalardir.

Tirkiye'de, liseden mezun olan 6grenciler yiksekdgretim programlarina kayit yaptirabilmek icin
Ogrenci Secme ve Yerlestirme Merkezi (OSYM) tarafindan diizenlenen sinavlara girmek zorundadir.
Ogrenciler tercih ettikleri lisans programlarina bu sinavlardan aldiklari puanlara gére yerlestiriimektedir.
Lise mezunlari, bu calismanin katihmcilarinin kayith oldugu ilkégretim matematik 6gretmenligi
programini Tirkiye'deki diger ilkogretim matematik 6gretmenligi programlarina gore daha az tercih
etmektedir. Bu arastirmanin katilimcilarinin Gniversite giris puanlari nispeten daha diisik oldugu igin bu
katiimcilar disuk basarili olarak nitelendirilebilir. Fakat katilimcilarin Universite giris puanlari birbirine
cok yakin oldugu icin kendi aralarinda benzer bir alt yapiya sahip olduklari sdylenebilir.

Ogretmen adaylarinin 6gretmen yetistirme programlarindan mezun olabilmeleri icin almalari
gereken dersler Yiiksekoégretim Kurulu (YOK) tarafindan belirlenir. ilkégretim matematik 6gretmenligi
programlarinda uygulanmakta olan mevcut miifredata gére (YOK, 2006), 6gretmen adaylari matematik
(6rnegin, Geometri, Lineer Cebir ve Diferansiyel Denklemler) matematik egitimi (6rnegin, Ozel Ogretim
Yontemleri) ve genel egitim dersleri (6rnegin, Egitim Psikolojisi ve Sinif Yonetimi) olmak Uzere g tir ders
almaktadir. Ogretmen adaylari temel olarak birinci ve ikinci yillarinda matematik dersleri, ticlincii ve
dérdiincii sinifta matematik egitimi dersleri ve dért yilda genel egitim derslerini almaktadirlar. Ogretmen
adaylari matematik derslerini cogunlukla birinci ve ikinci yillarinda, matematik egitimi derslerini li¢lincl
ve dordiinci yillarinda ve genel egitim derslerini tiim yillarda almaktadir.

Arastirmaya katilan 6gretmen adaylarinin tamami zorunlu Geometri dersini almistir ve dérdinci sinif
dgretmen adaylarinin tamami Ogretmenlik Uygulamasi dersini almistir. Bununla birlikte, Kavram
Tanimlari dersi ve Geometri Ogretimi Dersi ilkégretim matematik dgretmenligi programi tarafindan
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sunulan se¢gmeli dersler oldugu icin bu dersleri katilimcilarin yalnizca bir kismi almistir. Geometri dersi
O0gretmen adaylarina birinci yilda sunulmaktadir. Bu derse giren 6gretim Uyesinin agiklamalarina ve ders
icerigine gore, oOzel dortgenler konusu (yamuk, paralelkenar, eskenar dortgen, dikdortgen, kare ve
deltoid) birkag hafta boyunca kapsaml bir sekilde ele alinmaktadir ve 6zel dortgenlerle ilgili teoremlere,
ispatlara, tanimlara ve bunlarin uygulamalarina ozellikle vakit ayrilmaktadir. Geometri Ogretimi ve
Kavram Tanimlari dersi 6gretmen adaylarina {ciincii yilda sunulmaktadir. Geometri Ogretimi dersinin
ders igerigi incelendiginde bu dersin Van Hiele Modeli yardimiyla 6gretmen adaylarinin geometrik
diistinme becerilerini artirmaya odaklandigi sdylenebilir. Bu nedenle, bu ders 6zel dértgenler arasindaki
iliskileri ve bu dortgenlerin tanimlarini Gretmeyle ilgilidir. Kavram Tanimlari dersinin ders igerigi
incelendiginde bu dersin de 6zel dortgenlerle ilgili oldugu gorilmektedir. Daha 6zel olarak, bu ders
o6gretmen adaylarinin birtakim tanim olma kriterlerini (6rnegin, denklik kriteri, minimal olma kriteri ve
benzeri) bilmeyi ve paralelkenarlari, yamuklari, dikdortgenleri, deltoidleri, eskenar dortgenleri, kareleri
ve kirisler dértgenlerini tanimlamayi/siniflandirmayi gerektirir. Ogretmenlik Uygulamasi dersi 6gretmen
adaylarina dérdiinci yilda verilmektedir. Bu ders, 6gretmen adaylarinin Milli Egitim Bakanhgi’'na bagh
devlet okullarinda bir danisman 6gretmen goézetiminde gergek sinif igi uygulamalari deneyimlemelerine
olanak saglamaktadir. Boylece, bu dersi alan 6gretmen adaylari 5-8. siniflarda 6gretilen matematik
kavramlarinin farkina varirlar ve bu kavramlarin gelisimini tesvik edebilecek etkinlikleri tasarlayip uygular
hale gelirler.

Katihmci 6gretmen adaylarinin sinif seviyesine, se¢meli geometri dersi almis olmaya, 6gretmenlik
uygulamasi dersini almis olmaya, agirlikh genel not ortalamalarinin ve geometriye yonelik tutum
puanlarinin araligina gére dagilimlari Tablo 1’de sunulmustur.

Tablo 1.
Katihmcilarin arka plan ézelliklerine gére dagilimi
Arka plan 6zellikleri Sinif seviyesi Toplam
P I.siniflar 1. siniflar 1l siniflar V. siniflar P
. Erkek 13 9 15 12 49
Cinsiyet
Kiz 25 41 34 35 135
Geometri 38 50 49 47 184
) Geometri Ogretimi - 4 11 18 33
Dersi almis olma
Kavram Tanimlari - 3 11 2 18
Ogretmenlik Uygulamasi - - - 47 47
Agirlikl genel not ortalamasi aralig 1.96-3.88 1.36-3.54 1.30-3.66 2.28-3.63 1.30-3.66
Geometriye yonelik tutum puani aralig 64-117 66-125 37-125 68-125 37-125

Veri Toplama Araglari

Katilimcilar sirasiyla Arka Plan Ozellikleri Anketi’ni, Ozel Dértgenler Testi’ni ve Utley Geometriye
Yénelik Tutum Olgegi'ni doldurmuslardir. Veri toplama araglarini uygulamadan 6nce, katilimcilara
arastirmanin dogasini ve genel amacini 6zetleyen bir gonilli katilm formu sunulmus ve onlardan bu
formu imzalamalari istenmistir. Bu arastirmada kullanilan veri toplama araglari asagidaki kisimlarda daha
ayrintih olarak agiklanmistir.

Arka Plan Ozellikleri Anketi

Katiimcilardan &ncelikle bir 6z bildirim araci olan Arka Plan Ozellikleri Anketi'ni doldurmalari
istenmistir. Katilimcilar bu anketi Ozel Dértgenler Testi’ni tamamlamadan 6nce doldurmuslardir ve
katiimcilarin bu anketi tamamlamalari igin herhangi bir siire kisitlamasina gidilmemistir. Ankette yer
alan maddelerin tamaminin okunmasi sonrasinda bazi katilimcilar zorunlu veya se¢meli derslerden
aldiklari notlari tam olarak hatirlamadiklarini belirtmislerdir. Bu nedenle, bu arastirmanin yuritlcisi
katiimcilardan internet ({zerinden &grenci bilgi sistemine erismelerini ve agirlikh genel not
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ortalamalarini, geometri dersi notlarini, dortgenlerle ilgili aldiklari zorunlu veya segmeli dersleri kontrol
etmelerini istemistir. Bu sayede arastirmaci Arka Plan Ozellikleri Anketi ile elde edilen verilerin
gecerligini ve giivenirligini garanti altina almak istemistir. Arka Plan Ozellikleri Anketi'nde yer alan
maddeler Sekil 2’de sunulmustur.

. Adive soyadi:

. Cinsiyeti:

. S
CAgirhkh genel ortalamasi:

. Geometri dersi not Ortalamas:

M L o L R

. Geometri dgretimiyle ilgili herhangi bir secmeli ders aldimiz mi? Eger aldiysaniz;
a) Dersin odin yaziniz:
b) Ders not ortalomanizi yazimez:
7. Matematiksel kavram tamimlariyla ilgili herhangi bir ders aldimiz mi? Eger aldiysamiz;
a) Dersin odin yaziniz:
b) Ders not ertalomanizi yazime:
8. Dgretmenlik Uygulamas dersini aldimiz mi?
9. Universite 8&reniminiz boyunca dartgenlerle ilgili ders anlatma deneyiminiz oldu mu? Eger olduysa;
a) Dersi verdiginiz kisinin ya da kisilerin yakinik derecesi nedir?
b} Dersi verdiginiz kisi veya kisiler kagnet sinifa devam setmektedir?
¢} Dersi ne zaman ve ne sikhkla verdiniz?
d) Dirtgenierin anlatimiyla iigili deneyiminiz toplamda (vaklasik) kac soattir?

Sekil 2. Arka Plan Ozellikleri Anketi’nin maddeleri
Ozel Dértgenler Testi

Ozel Dértgenler Testi’nde acik uclu 6 soru yer almaktadir. Her bir soruda, 6gretmen adaylarindan
oncelikle verilen 6zel dortgeni tanimlari istenmistir. Daha sonra, 6gretmen adaylarindan bu dértgenlere
ornek birkag sekil gizmeleri istenmistir. Bu testte yer alan paralelkenar sorusu Sekil 3'te verilmistir.

Asagidaki 6zel dortgenleri tanimlayiniz. Her bir 6zel dértgen icin en az 3 farkli sekil giziniz.

Paralelkenar:

Sekil 3. Ozel Dértgenler Testi’nde yer alan paralelkenar sorusu

Katihmcilardan 6zel dértgenlerle ilgili sekilleri kareli kagit Gzerinde ¢izmeleri istenmistir. Fakat ¢izilen
sekiller puanlandirilmamis 6gretmen adaylarinin sadece 6zel dértgenlerle ilgili tanimlari analiz edilmistir.
Arastirmaci dortgenlerle ilgili Uretilen ifadeleri daha iyi yorumlamayr amagladigi i¢in 6gretmen
adaylarindan yazili ifadelere ek olarak sekil cizmelerini istemistir. Katiimcilarin Ozel Dértgenler Testi'ni
tamamlamalari igin herhangi bir siire kisitlamasina gidilmemistir. Her ne kadar sire kisitlamasi olmasa da
katilimcilar bu testi yaklasik 30-40 dakikada tamamlamislardir. Ozel Dértgenler Testi’nin Cronbach alfa i¢
tutarhhik katsayisi 0.70 olarak bulunmustur. Paralelkenar, eskenar dortgen, dikdértgen, yamuk, kare ve
deltoid sorularinin madde gliclik indeksleri sirasiyla 0.81, 0.76, 0.69, 0.68, 0.67 ve 0.22 olarak
bulunmustur.

586



Ramazan AVCU- Cukurova Universitesi Egitim Fakiiltesi Dergisi, 47(2), 2018, 566-600

Utley Geometriye Yonelik Tutum Olgegi

Ortaokul matematik 6gretmenlerinin geometriye yonelik tutumlarini 6lgmek igin Utley (2007)
tarafindan gelistirilen 6lgegin uyarlanmis hali olan UGAS-TR 0lgegi (Avcu ve Avcu, 2015) kullaniimistir. Bu
olcek 25 maddeden olusmaktadir ve her bir maddesi 5 (kesinlikle katiliyorum) ile 1 (kesinlikle
katilmiyorum) arasinda degistigi icin 5'li Likert tipindedir. Ogretmen adaylari bu 6lgekten minimum 25,
maksimum 125 puan alabilmektedir. Olgekten alinan yiiksek puanlar geometriye yénelik daha olumlu
tutuma karsilik gelirken diisiik puanlar daha olumsuz tutuma karsilik gelmektedir. Olgekteki olumsuz
madde sayisi 10’dur ve katimcilarin geometriye yonelik toplam tutum puanlari hesaplanirken bu
maddelerin her biri tersinden kodlanmistir. UGAS-TR olgegi gliven, eglenme, gelecekte kullanim ve
gunlik hayatta kullanim seklinde dort faktorlu bir yapiya sahiptir. Gliven, eglenme, gelecekte kullanim,
ginlik hayatta kullanim faktorleri icin ve UGAS-TR olgeginin bitini igin Cronbach alfa givenirlik
katsayilari sirasiyla 0.89, 0.91, 0.76, 0.81 ve 0.94 olarak bulunmustur. Bu degerler, UGAS-TR’nin i¢
tutarhhiginin miikemmel oldugunu géstermektedir.

UGAS-TR 0Olgeginin given faktoriine ait maddeler 6gretmen adaylarinin geometri problemlerini
¢6zmedeki yasadiklari glglikleri, geometri problemlerini ¢ozebilme vyetenekleriyle ilgili hislerini,
geometri problemleriyle ilgili kaygilarini ve geometri dersine galisirken kendilerine duyduklari giveni
temsil etmektedir. UGAS-TR 6lgeginin eglenme faktoriinde 6gretmen adaylarinin geometriyi sikici, zevkli,
ilgi cekici ve degerli olarak nitelendirmeleriyle ilgili maddeler yer almaktadir. UGAS-TR olgeginin
gelecekte kullanim faktoriinde 6gretmen adaylarinin geometrinin gelecek hayatta kullanimina yénelik
algilaniyla ilgili maddeler yer almaktadir. UGAS-TR oOlgeginin glinlik hayatta kullanim faktoriinde
o6gretmen adaylarinin geometrinin ginliik hayatta kullanimina yoénelik algilariyla ilgili maddeler yer
almaktadir. UGAS-TR 6lgeginin gliven faktoriinde yer alan bazi 6érnek maddeler sunlardir: “Geometri
sorularini ¢ozerken ¢ogu kez sikinti yasarim”, “Geometri sorularini kendimden emin bir sekilde ¢ozerim”
ve “Geometri sorulari beni ¢ogu zaman korkutur”. UGAS-TR 0lgeginin eglenme faktdriinde yer alan bazi
ornek maddeler sunlardir: “Geometri sorulari sikicidir”, “Geometri ilgi ¢ekici bir derstir” ve “Geometri
calismaya degmez”. UGAS-TR 0Olgeginin gelecekte kullanim faktoriinde yer alan bazi 6rnek maddeler
sunlardir: “Gelecekte geometriye ihtiyacim olacagina inaniyorum”, “is hayatina atildigimda cok iyi bir
geometri bilgisine ihtiyacim olacak”, “Universiteden mezun olunca geometriden vyararlanacagimi
sanmiyorum”. UGAS-TR 6lgeginin glinlik hayatta kullanim faktoériinde yer alan bazi 6rnek maddeler
sunlardir:  “Gunlik hayatta karsilasilan problemlerin ¢6ziimiinde geometri kavramlarinin nasil
kullanilabilecegini biliyorum”, “Glinluk islerde geometrinin sik sik kullanildigini gériiyorum” ve “Geometri
gunliik yasam icin gerekli bir derstir”.

Puanlama ve Verilerin Analizi

Katiimcilarin Ozel Dértgenler Testi'nde yer alan sorulara verdikleri cevaplarin dogrulugunu
belirlemede Zazkis ve Leikin (2008) tarafindan dretilen kodlama cercevesi kullaniimistir. Bu ¢erceveye
gore gerekli ve yeterli kosullarin (6zelliklerin) bulundugu ifadeler tamamen dogru olarak kabul edilmis ve
bu ifadelerin tanim olarak kullanilmalari uygun gérulmistir. Gerekli fakat yetersiz kosullarin ve yeterli
fakat gereksiz kosullarin bulundugu ifadeler kismen dogru olarak kabul edilmis ve bu ifadelerin tanim
olarak kullanilmalari uygun goérilmemistir. Son olarak, hem gereksiz hem de yetersiz kosullarin
bulundugu ifadeler tamamen yanlis kabul edilmis ve bu ifadelerin tanim olarak kullaniimalari uygun
goérilmemistir. Ogretmen adaylarinin tamamen dogru cevaplarina 2 puan, kismen dogru cevaplarina 1
puan ve tamamen vyanlis cevaplarina 0 puan verilmistir. Ozel Dértgenler Testi’nde toplamda 6 soru
bulundugu i¢in 6gretmen adaylari bu testten en fazla 12 puan alabilmektedir.

Katiimcilarin Ozel Dértgenler Testi’nde yer alan sorulara verdikleri cevaplar éncelikle arastirmaci
tarafindan puanlanmistir. Daha sonra, katilimcilarin cevaplari doktora derecesine sahip baska bir
matematik egitimcisi tarafindan bagimsiz olarak puanlanmistir. Bir sonraki asamada, iki puanlayici bir
araya gelerek tim puanlamalari birlikte kontrol etmisler ve var olan uyusmazliklari gidermeye
calismislardir. Son olarak, iki puanlayici puanlama siirecini tam bir fikir birligi icerisinde tamamladiginda
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puanlama son seklini almistir. Ozel dortgenler icin iretilen ifadelerin 6érnek puanlamasi Tablo 2’'de
verilmistir.

Bu ¢alismada veriler nicel olarak analiz edilmistir ve betimsel istatistik, bagimsiz 6rneklem t-testi, tek
yonli varyans analizi (ANOVA) ve c¢oklu regresyon analizini iceren ¢oklu veri analiz teknikleri
kullaniimistir. Katilimcilarin 6zel doértgenleri tanimlamayla ilgili basari dizeylerinin belirlenmesinde
betimsel istatistik tlirlerinden ortalama ve standart sapma kullanilmistir. Katilimcilarin cinsiyet, segmeli
geometri dersi almis olma ve 6gretmenlik uygulamasi dersini almis olma agisindan ortalama tanim basari
puanlari arasinda anlamli bir farklilik olup olmadigini belirlemek igcin bagimsiz 6rneklem t-testleri
kullanilmigtir. Katilimcilarin sinif diizeyleri agisindan ortalama tanim basari puanlari arasinda anlamli bir
farklilik olup olmadigini belirlemek igin tek yonlic ANOVA kullanilmistir. Katilimcilarin agirlikli genel not
ortalamalarinin, geometri dersinden aldiklari notlarin ve geometriye yonelik tutum puanlarinin 6zel
dortgenleri tanimlama basarilarini anlamh olarak yordayip yordamadigini belirlemek icin coklu regresyon
analizi kullaniimistir. Bagimsiz 6rneklem t-testi, tek yonli ANOVA ve c¢oklu regresyon analizleri igin
gerekli olan tiim varsayimlar saglanmistir (bagimsiz 6rneklem t-testi ve tek yonlit ANOVA icin gézlemlerin
bagimsizhgl, normallik ve varyanslarin homojenligi; coklu regresyon analizi icin 6rneklem buyuklGga,
¢oklu baglantililik, tekillik, aykiri degerler, normallik, dogrusallik, es varyanshk ve artiklarin
bagimsizhgidir).

Tablo 2.
Ozel dértgenler icin iiretilen ifadelerin érnek puanlamasi

ifadeler Kosullar Dogruluk  Puan

Hipotenusleri gakisik olan birbirine es iki ikizkenar dik Giggene kare denir. Ne gerekli nede  Tamamen

Karsilikli kenarlari birbirine es olan ve agilari 90° olan kati cisme dikdortgen . 0
. yeterli yanlis
denir.
Karsilikli kenarlari birbirine paralel olan dértgene dikdortgen denir. Gerekli fakat
Kosegenleri birbirine dik olan dortgene deltoid denir. yetersiz Kismen
Kenarlari ve agilari birbirine es olan dértgene eskenar dortgen denir. . . 1
S I . . L . . Yeterli fakat dogru
Birbirine es iki kosegeni olan ve kosegenleri birbirinin orta dikmesi olan .
. o . gereksiz
dortgene dikdortgen denir.
Tim kenarlari birbirine es olan dikdortgene kare denir. Gerekli ve Tamamen )
Karsilikli kenarlari birbirine paralel olan dértgene paralelkenar denir. yeterli dogru

Bulgular

Bu bolimde, bulgular arastirma sorularina dayal olarak sunulmustur. Bu calismada 6gretmen
adaylarinin Ozel Dértgenler Testi’nden aldiklari toplam puanlar ‘6zel dértgenleri tanimlamadaki basarr’
bagimh degiskenine karsilik gelmektedir. Oncelikle, 5gretmen adaylarinin dzel dértgenleri tanimlamayla
ilgili basar diizeyleri rapor edilmistir. ikinci olarak, arka plan 6zellikleri acisindan 6gretmen adaylarinin
Ozel dortgenleri tanimlama basarilarindaki farkliliklar rapor edilmistir. Son olarak, 6gretmen adaylarinin
ozel dortgenleri tanimlama basarilarini anlamh olarak yordayan ve yordamayan arka plan 6zellikleri
ortaya ¢ikariimigstir.

Ogretmen Adaylarinin Ozel Dértgenleri Tanimlamayla ilgili Basari Diizeyleri

Katilimcilarin 6zel dértgenleri tanimlamayla ilgili basari diizeylerini belirlemek igin betimsel istatistik
(ortalama ve standart sapma) kullanilmistir. Tablo 3’te verilen ortalamalar 0 ile 2 arasinda
degismektedir. Katilimcilarin toplam basari puanlarinin da 0 ile 2 arasinda degismesi icin toplam basari
puanlari Ozel Dértgenler Testi’nde yer alan soru sayisina, yani 6’ya balinmiistir.

Tablo 3’te gorildugi Uzere, katiimcilarin Ozel Dértgenler Testi'nden elde ettigi ortalama basar
puani %60’in biraz lzerindedir ()_( = 1.27, ss = 0.47). Katihmcilar deltoid sorusunda en diisiik ortalama
basariyi gosterirken (%22, X = 0.45, ss = 0.69), paralelkenar sorusunda en yiiksek ortalama basariyi elde
etmislerdir (%81, X =162, s5= 0.63). Katilimcilarin eskenar dortgen sorusundaki ortalama basarisi (%76,
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X = 1.52, ss = 0.74), paralelkenar sorusundaki ortalama basarilarindan biraz daha diistiktir. Ayrica,
katiimcilarin yamuk sorusundan elde ettikleri ortalama basarinin (%68, X = 1.36, ss = 0.83), dikdortgen
(%69, X = 1.38, ss = 0.76) ve kare sorusundaki ortalama basarilariyla (%67, X = 1.34, ss = 0.81) hemen
hemen ayni oldugu gorulmistir. Ancak 6nemle belirtmek gerekirse, katiimcilarin yamuk, paralelkenar,
dikdortgen, kare ve eskenar dortgen sorusundan elde ettikleri ortalama basarinin testin genelinden elde
ettikleri ortalama basaridan daha yiliksek oldugu gorilmistir. Katilimcilarin deltoid sorusundaki
ortalama basarilari genel ortalama basarilarini &nemli 6lglide dislirmustir.

Tablo 3.
Katilimcilarin 6zel dértgenlerle ilgili tanim puanlarinin ortalama ve standart sapma degerleri
I. siniflar II. siniflar lHI. siniflar IV. siniflar Tum katilimcilar

Dortgenler (n=38) (n =50) (n=49) (n=47) (n=184)

X ss X ss X ss X ss X ss
Yamuk 1.37 0.88 1.46 0.78 1.29 0.84 1.34 0.84 1.36 0.83
Paralelkenar 1.79 0.47 1.66 0.59 1.37 0.75 1.72 0.57 1.62 0.63
Dikdértgen 1.71 0.61 1.40 0.78 1.18 0.75 1.30 0.80 1.38 0.76
Kare 1.66 0.66 1.30 0.88 1.20 0.81 1.28 0.80 1.34 0.81
Deltoid 0.82 0.89 0.34 0.47 0.45 0.73 0.26 0.53 0.45 0.69

Eskenar dértgen 1.74 0.60 1.60 0.70 133 0.82 1.47 0.77 1.52 0.74
Tim dortgenler 1.51 0.49 1.29 0.40 1.13 0.52 1.22 0.40 1.27 0.47

Katihmcilarin dértgenleri tanimlama basarilari sinif seviyeleri agisindan incelendiginde, dortgenler
testinin genelinden (X = 1.51, Xu = 1.29, Xu = 1.13 ve Xw = 1.22), paralelkenar sorusundan (X = 1.79, X\
=1.66, X = 1.37 ve X = 1.72), dikdortgen sorusundan (E =1.71, Xn = 1.40, X = 1.18 ve X = 1.30),
kare sorusundan (Y. =1.66, Xi= 1.30, Xu=1.20ve Xy = 1.28) ve eskenar dortgen sorusundan (E =1.74,
Xi=1.60, X =1.33 ve Xy = 1.47) elde ettikleri basarinin 1. siniftan lll. sinifa kadar kademeli olarak disls
gosterdigi ve sonrasinda Ill. siniftan V. sinifa dogru bir miktar artis gosterdigi gortlmistir. Ancak,
katilimcilarin yamuk ve deltoidi tanimlama basarilarinda gorilen degisim testin genelindeki, paralelkenar
sorusundaki, dikdértgen sorusundaki, kare sorusundaki ve eskenar dortgen sorusundaki basari
degisiminden farkli olmustur. Yani, katilimcilarin yamuk sorusundaki basarilari I. siniftan 1l. sinifa dogru
biraz artmus, II. siniftan Il sinifa dogru biraz azalmis ve IlI. siniftan IV. sinifa dogru biraz daha artmistir (X,
=1.37, Xu = 1.46, Xu = 1.29 ve X = 1.34). Bunula birlikte, katilimcilarin deltoid sorusundaki basarilari I.
siniftan Il. sinifa dogru keskin bir sekilde diismis, II. siniftan 1ll. sinifa dogru biraz artmig ve lll. siniftan V.
sinifa dogru énemli 8lglide azalmistir (Xi= 0.82, Xu = 0.34, Xui= 0.45 ve X\ = 0.26).

Arka Plan Ozellikleri Agisindan Ogretmen Adaylarinin Tanimlama Basarilarindaki Farkhliklar

Bu alt boélimde, 6gretmen adaylarinin cinsiyet, sinif seviyesi, segmeli geometri dersi almis olma ve
o6gretmenlik uygulamasini almis olma agisindan dortgenleri tanimlama basarilarinda herhangi bir anlamli
farkhlik olup olmadigini belirlemek igin bagimsiz 6rneklem t-testi ve tek yonli ANOVA sonuglari
sunulmustur. Cinsiyete iliskin bagimsiz 6rneklem t-testi sonuglari Tablo 4'te verilmistir.

Tablo 4.
Katimcilarin cinsiyetine iliskin bagimsiz 6rneklem t-testi sonuglari
Cinsiyet ; p Etki

Dértgenler Erkek (n = 49) Kiz (n =135) . . . buyuklagi

X ss X ss degeri  degeri (Cohen’s d)
Yamuk 1.18 0.88 1.43 0.80 -1.78 0.07 0.29
Paralelkenar 1.65 0.59 1.61 0.64 0.36 0.71 0.06
Dikdértgen 1.57 0.70 1.31 0.77 2.05 0.04* 0.35
Kare 1.53 0.71 1.27 0.84 1.90 0.06 0.33
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Deltoid 0.51 0.68 0.42 0.69 0.78 0.76 0.44
Eskenar dortgen 1.65 0.66 1.47 0.77 1.44 0.15 0.25
Tum dortgenler 1.35 0.47 1.25 0.47 1.22 0.22 0.21
*p < 0.05

Tablo 4’te goruldugu Uzere, bagimsiz 6rneklem t-testi sonuglarina gore erkekler ile kizlarin
dikdortgeni tanimlama basarilari arasinda anlamli bir farklihk vardir (t (182) = 2.05, p = 0.04) ve bu
farkhhgin etki buyikligiu orta diizeydedir (d = 0.35). Ote yandan, erkekler ile kizlarin tim dértgenleri (t
(182) =1.22, p=0.22, d =0.21), yamugu (t (182) =-1.78, p = 0.07, d = 0.29), paralelkenari (t (182) = 0.36,
p=0.71, d = 0.06), kareyi (t (182) = 1.90, p = 0.06, d = 0.33), deltoidi (t (182) =0.78, p =0.76, d = 0.44) ve
eskenar dortgeni (t (182) = 1.44, p = 0.15, d = 0.25) tanimlama basarilari arasinda anlamli bir farklihk
bulunamamistir. Ogretmen adaylarinin sinif seviyelerine iliskin tek yénlii ANOVA sonuglar Tablo 5'te
verilmistir.

Tablo 5.
Katiimcilarin sinif seviyelerine iliskin tek yénlii ANOVA sonuglari

Sinif seviyeleri

Dérteenler . siniflar I siniflar 1. siniflar IV, siniflar F p bii Ejtli(llu“u
& (n=38) (n=50) (n=49) (n=47) degeri degeri y &

— = — — (Eta kare)
X ss X ss X ss X ss

Yamuk 1.37 0.88 146 0.78 1.29 0.84 134 0.84 0.37 0.77 0.00

Paralelkenar 1.79 047 166 059 137 0.75 1.72 057 4.21 0.00* 0.06

Dikdoértgen 1.71 0.61 140 0.78 1.18 0.75 130 0.80 3.78 0.01* 0.06

Kare 1.66 0.66 130 0.88 1.20 0.81 1.28 0.80 2.58 0.06 0.04

Deltoid 0.82 0.89 0.34 047 045 0.73 0.26 0.53 5.60 0.00* 0.08

Eskenar dortgen 1.74 060 1.60 0.70 1.33 0.82 147 0.77 249 0.06 0.04

Tam dortgenler 1.51 049 129 0.40 1.13 0.52 122 040 5.13 0.00* 0.07

*p < 0.05

Ogretmen adaylarinin her bir dortgeni tanimlama basarilarinin ve genel tanimlama basarilarinin sinif
seviyesine gore anlamli olarak farklilik gosterip gostermedigini belirlemek igin tek yonlic ANOVA’lar
kullanilmistir. Tablo 5’te goruldugl tGzere, katilimcilarin genel tanimlama basarilari (F (3, 180) =5.13, p =
0.00), paralelkenari tanimlama basarilari (F (3, 180) = 4.21, p = 0.00), dikdortgeni tanimlama basarilari (F
(3, 180) = 3.78, p = 0.01) ve deltoidi tanimlama basarilari (F (3, 180) = 5.60, p = 0.00) sinif seviyesine gbre

anlamli bir farkhlik gostermistir ve etki blyuklikleri orta diizeydedir (tim dortgenler igin 772 =0.07,

paralelkenar igin 772 = 0.06, dikdértgen igin 772 =0.06 ve deltoid igin 772 =0.08). Bagari farkliliklarinin
hangi siniflar arasindaki oldugunu belirlemek icin Post Hoc Scheffe testleri kullanilmistir. Scheffe testi
sonuglarina gére 1. sinif dgrencilerinin genel tanimlama basarilari (X = 1.51, ss = 0.49), Ill. sinif
égrencilerinin (X = 1.13, ss = 0.52) ve IV. sinif dgrencilerinin genel tanimlama basarilarindan (X = 1.22, ss

= 0.40) anlamh farklilik géstermis fakat Il. sinif 6grencilerinin genel tanimlama basarilarindan (Y =1.29,
ss = 0.40) anlamli bir farlihk géstermemistir. Birinci sinif 6grencilerinin paralelkenari tanimlama basarilari

(X = 1.79, ss = 0.47), lll. sinif &grencilerinin paralelkenari tanimlama basarilarindan (X = 1.37, ss = 0.75)
anlamli olarak farkhilasmis fakat II. sinif dgrencilerinin (X = 1.66, ss = 0.59) ve IV. sinif égrencilerinin
paralelkenari tanimlama basarilarindan (Y = 1.72, ss = 0.57) anlamh olarak farklilasmamistir. Benzer
sekilde, birinci sinif 6grencilerinin dikdértgeni tanimlama basarilan (X = 1.71, ss = 0.61), Ill. sinif
o6grencilerinin dikdortgeni tanimlama basarilarindan ()_( =1.18, ss = 0.75) anlamli olarak farklhlagmis fakat
I1. sinif 6grencilerinin (X = 1.40, ss = 0.78) ve IV. sinif 6grencilerinin dikdértgeni tanimlama basarilarindan
(Y = 1.30, ss = 0.80) anlamli olarak farklilasmamistir. Son olarak, I. sinif 6grencilerinin deltoidi tanimlama
basarilari (Y =0.82, ss =0.89), Il. sinif 6grencilerinin (Y =0.34, ss = 0.47) ve IV. sinif 6grencilerinin deltoid
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tanimlama basarilarindan (X = 0.26, ss = 0.53) anlamli olarak farklilasmis fakat IIl. sinif grencilerinin
deltoid tanimlama basarilarindan (X = 0.45, ss = 0.73) anlamli olarak farklilasmamistir. Ote yandan,
katiimailarin yamugu (F (3, 180) = 0.37, p = 0.77,° =0.00), kareyi (F (3, 180) = 2.58, p = 0.06,
n° =0.04) ve eskenar dértgeni tanimlama basarilari (F (3, 180) = 2.49, p = 0.06,7° =0.04) sinif

seviyesine gore anlamh bir farklilik géstermemistir. Uglincii ve dérdiincii sinif dgrencilerinin segmeli
geometri dersi almis olmalarina iliskin bagimsiz 6rneklem t-testi sonuglari Tablo 6’da verilmistir.

Tablo 6.
Katihmcilarin se¢meli geometri dersi almis olmalarina iliskin bagimsiz 6rneklem t-testi sonuglari
Se¢meli geometri dersi almis olma : p Etki

Dortgenler Evet (n =29) Hayir (n = 67) . . blyuklig

X ss X ss degeri degeri (Cohen’s d)
Yamuk 1.17 0.80 1.37 0.85 1.07 0.28 0.24
Paralelkenar 1.52 0.63 1.55 0.72 0.22 0.82 0.04
Dikdoértgen 1.28 0.70 1.22 0.81 -0.29 0.76 0.07
Kare 1.24 0.78 1.24 0.81 -0.01 0.98 0.00
Deltoid 0.55 0.78 0.27 0.56 -1.99 0.04* 0.41
Eskenar dortgen 1.48 0.68 1.36 0.84 -0.69 0.48 0.15
Tim dortgenler 1.20 0.48 1.16 0.46 -0.36 0.71 0.08

*p <0.05

Tablo 6'da goruldiigi Gizere, bagimsiz 6rneklem t-testi analizi sonuglarina gére se¢meli geometri dersi
almis olan 6gretmen adaylarinin deltoidi tanimlama basarilari ile segmeli geometri dersi almamis olan
6gretmen adaylarinin deltoidi tanimlama basarilari arasinda anlamh bir farklilik vardir (t (94) =-1.99, p =
0.04) ve bu farkliligin etki biyikligi orta diizeydedir (d = 0.41). Ote yandan, secmeli geometrisini almis
olan 6gretmen adaylari ile almamis olan 6gretmen adaylarinin tim doértgenleri tanimlama (t (94) = -0.36,
p =0.71, d = 0.08), yamugu tanimlama (t (94) = 1.07, p = 0.28, d = 0.24), paralelkenari tanimlama (t (94)
=0.22, p = 0.82, d = 0.04), dikd6rtgeni tanimlama (t (94) = -0.29, p = 0.76, d = 0.07), kareyi tanimlama (t
(94) = -0.01, p = 0.98, d = 0.00) ve eskenar dortgeni tanimlama basarilari (t (94) = -0.69, p = 0.48, d =
0.15) arasinda anlaml bir farkhlik yoktur. Uclincii ve dérdiincii sinif 6gretmen adaylarinin 6gretmenlik
uygulamasi dersini almis olmalarina iliskin bagimsiz 6rneklem t-testi sonuglari Tablo 7’de verilmistir.

Tablo 7.
Katilimcilarin 6gretmenlik uygulamasi dersini almis olmalarina iliskin bagimsiz 6rneklem t-testi sonuglari
Ogretmenlik uygulamasi dersini almis olma ; p Etki
Dértgenler Evet (n =47) Hayir (n = 49) . ~  buytklugu
X ss X ss degeri degeri (Cohen’s d)
Yamuk 1.34 0.84 1.29 0.84 0.31 0.75 0.05
Paralelkenar 1.72 0.57 1.37 0.75 2.58 0.01* 0.52
Dikdortgen 1.30 0.80 1.18 0.75 0.71 0.47 0.15
Kare 1.28 0.80 1.20 0.81 0.44 0.66 0.09
Deltoid 0.26 0.53 0.45 0.73 -1.47 0.14 0.29
Eskenar dortgen 1.47 0.77 1.33 0.82 0.86 0.39 0.17
Tam dortgenler 1.22 0.40 1.13 0.52 0.95 0.34 0.19

*p < 0.05

Tablo 7'de goruldiigt Uzere, bagimsiz Orneklem t-testi analizi sonuglarina gore o6gretmenlik
uygulamasi dersini almis olan 6gretmen adaylarinin paralelkenari tanimlama basarilari ile bu dersi
almamis olan 6gretmen adaylarinin paralelkenari tanimlama basarilari arasinda anlamh bir farkhlik vardir
(t (94) = 2.58, p = 0.01) ve bu farkin etki biylkliigi orta diizeydedir (d = 0.52). Ote yandan, égretmenlik
uygulamasi dersini almis olan 6gretmen adaylari ile almamis olan 6gretmen adaylarinin tim dértgenleri
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tanimlama (t (94) = 0.95, p = 0.34, d = 0.19), yamugu tanimlama (t (94) = 0.31, p = 0.75, d = 0.05),
dikdortgeni tanimlama (t (94) = 0.71, p = 0.47, d = 0.15), kareyi tanimlama (t (94) = 0.44, p = 0.66, d =
0.09), deltoidi tanimlama (t (94) = -1.47, p = 0.14, d = 0.29) ve eskenar dortgeni tanimlama basarilari (t
(94) =0.86, p =0.39, d = 0.17) arasinda anlamh bir farkhlik bulunamamistir.

Ogretmen Adaylarinin Tanimlama Basarilariyla Arka Plan Ozellikleri Arasindaki iliskiler

Bu alt bélimde, 6gretmen adaylarinin agirlikh genel not ortalamalarinin, geometri dersi notlarinin ve
geometriye yonelik tutum puanlarinin 6zel dortgenleri tanimlama basarilarini yordama dizeylerini
belirlemek amaciyla ¢oklu regresyon analizi sonuglari rapor edilmistir. Ozel olarak, hangi arka plan
degiskeninin 6gretmen adaylarinin tanimlama basarilarinin en iyi yordayicisi oldugu belirlenmistir. B
katsayisi standartlastirilmamis regresyon katsayisidir ve bagimsiz degiskende bir birimlik degisim
oldugunda bagimli degiskende meydana gelecek ortalama degiskenlik miktarina karsilik gelir. 8 katsayisi
B katsayisinin standartlastirlmis halidir ve farkli degiskenlere ait degerlerin ayni 0Glgege
donistirilmesiyle karsilastirma yapmaya olanak saglayan katsayidir (Field, 2013; Pallant, 2016).
Ogretmen adaylarinin Ozel Dértgenler Testi’nden elde ettigi genel tanimlama basarilarina iliskin standart
coklu regresyon analizi sonuglari Tablo 8’de verilmistir.

Tablo 8.
Bagimli degiskeni genel tanimlama basari puanlari ve badimsiz degiskenleri agirlikli genel not
ortalamalari, geometri dersi notlari ve geometriye yénelik tutum puanlari olan ¢oklu regresyon analizi
sonuglari

Degiskenler B SH 8 t p R%(%)
(Sabit) 1.075 0.269 - 4.004 0.000* -
Agirlikh genel not ortalamalari -0.046 0.084 -0.056 -0.550 0.583 0.16
Geometri dersi notlari 0.006 0.003 0.208 2.024 0.045* 2.3
Geometriye yonelik tutum puanlari -0.007 0.058 -0.009 -0.118 0.906 0.008
*p < 0.05

Standart c¢oklu regresyon analizi sonuglari, yordayici degiskenlerin 6gretmen adaylarinin genel
tanimlama basarilarindaki varyansin sadece %3.00’UnU agikladigini géstermistir (F (3, 172) = 1.785, p >
0.05). Geometri ders notlari 6gretmen adaylarinin genel tanimlama basarilarinin anlamli  bir
yordayicisiyken (8 = 0.208, p = 0.045, R? = %2.3), agirlikli genel not ortalamalari (8 = -0.056, p = 0.583, R?
=0.16%) ve geometriye ydnelik tutum puanlari (8 = -0.009, p = 0.906, R? = %0.008) dgretmen adaylarinin
genel tanimlama basarilarinin anlamli birer yordayicisi degildir (Tablo 8’e bakiniz).

Ogretmen adaylarinin her bir dértgeni tanimlama basarilari ayri ayri bagimli degiskenler olarak
kullanildiginda yukaridakine benzer bulgularin ortaya cikip ¢cikmadigini belirlemek icin de standart ¢oklu
regresyon analizleri yapilmistir. Ogretmen adaylarinin yamugu tanimlama basarilarina iliskin standart
coklu regresyon analizi sonuglari Tablo 9’da verilmistir.

Tablo 9.
Bagimli degiskeni yamudgu tanimlama basarilari ve bagimsiz degiskenleri agirlikli genel not ortalamalari,
geometri dersi notlari ve geometriye yénelik tutum puanlari olan ¢oklu regresyon analizi sonuglari

Degiskenler B SH 8 t p R?(%)
(Sabit) 0.902 0.471 - 1.914 0.057 -
Agirlikh genel not ortalamalari -0.048 0.148 -0.033 -0.324 0.746 0.057
Geometri dersi notlari 0.010 0.005 0.209 2.045 0.042* 2.3
Geometriye yonelik tutum puanlari -0.010 0.102 -0.008 -0.101 0.920 0.006
*p < 0.05

Standart c¢oklu regresyon analizi sonuglari, yordayici degiskenlerin 6gretmen adaylarinin yamugu
tanimlama basarilarindaki varyansin sadece %3.50’sini agikladigini gostermistir (F (3, 172) = 2.092, p >
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0.05). Geometri ders notlari 6gretmen adaylarinin yamugu tanimlama basarilarinin anlamli bir
yordayicisiyken (8 = .209, p = 0.042, R? = %2.3), agirlikli genel not ortalamalari (8 = -0.033, p = 0.746, R? =
%0.057) ve geometriye ydnelik tutum puanlari (8 = -0.008, p = 0.920, R? = %0.006) dgretmen adaylarinin
yamugu tanimlama basarilarinin anlamh birer yordayicisi degildir (Tablo 9’a bakiniz). Ogretmen
adaylarinin paralelkenari tanimlama basarilarina iliskin standart ¢oklu regresyon analizi sonuglari Tablo
10’'da verilmistir.

Tablo 10.
Bagimli degiskeni paralelkenari tanimlama basarilari ve badimsiz dediskenleri adirlikli genel not
ortalamalari, geometri dersi notlari ve geometriye yénelik tutum puanlari olan ¢oklu regresyon analizi
sonuglari

Degiskenler B SH 8 t p R?(%)
(Sabit) 1.605 0.362 - 4.429 0.000* -
Agirlikh genel not ortalamalari -0.107 0.114 -0.097 -0.947 0.345 0.51
Geometri dersi notlari 0.006 0.004 0.154 1.487 0.139 1.27
Geometriye yonelik tutum puanlari -0.011 0.078 -0.011 -0.145 0.885 0.01
*p < 0.05

Standart ¢oklu regresyon analizi sonuglari, yordayici degiskenlerin 6gretmen adaylarinin
paralelkenari tanimlama basarilarindaki varyansin sadece %1.30’unu agikladigini géstermistir (F (3, 172)
= 0.743, p > 0.05). Bagimsiz degiskenlerin hicbirisi 6gretmen adaylarinin paralelkenari tanimlama
basarilarini anlamli olarak yordayamamistir (agirlikli genel not ortalamalari igin 8 = -0.097, p = 0.345, R? =
%0.51; geometri dersi notlari igin 8 = 0.154, p = 0.139, R?> = %1.27 ve geometriye yonelik tutum puanlari
icin 8 =-0.011, p = 0.885, R? = %0.01) (Tablo 10’a bakiniz). Ogretmen adaylarinin dikdértgeni tanimlama
basarilarina iliskin standart ¢oklu regresyon analizi sonuglari Tablo 11’de verilmistir.

Tablo 11.
Bagimli degiskeni dikdértgeni tanimlama basarilari ve bagimsiz degiskenleri agirlikli genel not
ortalamalari, geometri dersi notlari ve geometriye yénelik tutum puanlari olan ¢oklu regresyon analizi
sonuglari

Degiskenler B SH 6 t p R?(%)
(Sabit) 1.217 0.440 - 2.767 0.006* -
Agirlikh genel not ortalamalari -112 0.138 -0.084 -0.816 0.416 0.51
Geometri dersi notlari 0.004 0.005 0.102 0.983 0.327 1.27
Geometriye yonelik tutum puanlari 0.048 0.095 0.039 0.501 0.617 0.01
*p < 0.05

Standart ¢oklu regresyon analizi sonuglari, yordayici degiskenlerin 6gretmen adaylarinin dikdortgeni
tanimlama basarilarindaki varyansin sadece %0.80’ini agikladigini gostermistir (F (3, 172) = 0.483, p >
0.05). Bagimsiz degiskenlerin hicbirisi 6gretmen adaylarinin dikdértgeni tanimlama basarilarini anlamh
olarak yordayamamistir (agirlikh genel not ortalamalari i¢in 8 = -0.084, p = 0.416, R?* = %0.51; geometri
dersi notlari icin 8 =0.102, p = 0.327, R? = %1.27 ve geometriye yénelik tutum puanlari icin 6 =0.039, p =
0.617, R? = %0.01) (Tablo 11’e bakiniz). Ogretmen adaylarinin kareyi tanimlama basarilarina iliskin
standart ¢oklu regresyon analizi sonuglari Tablo 12’de verilmistir.
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Tablo 12.
Bagimli degiskeni kareyi tanimlama basarilari ve bagimsiz dediskenleri agirlikli genel not ortalamalari,
geometri dersi notlari ve geometriye y6nelik tutum puanlari olan ¢oklu regresyon analizi sonuglari

Degiskenler B SH 8 t p R(%)
(Sabit) 1.385 0.468 - 2.962 0.003* -
Agirlikh genel not ortalamalari -0.048 0.146 -0.033 -0.324 0.746 0.06
Geometri dersi notlari 0.005 0.005 0.116 1.118 0.265 0.72
Geometriye yonelik tutum puanlari -0.067 0.101 -0.051 -0.663 0.508 0.25
*p < 0.05

Standart c¢oklu regresyon analizi sonuglari, yordayici degiskenlerin 6gretmen adaylarinin kareyi
tanimlama basarilarindaki varyansin sadece %1.00"ini1 agikladigini gostermistir (F (3, 172) = 0.589, p >
0.05). Bagimsiz degiskenlerin higbirisi 6gretmen adaylarinin kareyi tanimlama basarilarini anlamli olarak
yordayamamistir (agirlikli genel not ortalamalari icin 8 = -0.033, p = 0.746, R? = %0.06; geometri dersi
notlari icin 8 = 0.116, p = 0.265, R? = %0.72 ve geometriye ydnelik tutum puanlari icin 8 = -0.051, p =
0.508, R* = %0.25) (Tablo 12’ye bakiniz). Ogretmen adaylarinin deltoidi tanimlama basarilarina iliskin
standart ¢oklu regresyon analizi sonuglari Tablo 13’te verilmistir.

Tablo 13.
Bagimli degiskeni deltoidi tanimlama basarilari ve bagimsiz degiskenleri agirlikli genel not ortalamalari,
geometri dersi notlari ve geometriye yénelik tutum puanlari olan ¢oklu regresyon analizi sonuglari

Degiskenler B SH 8 t p R?(%)
(Sabit) 0.140 0.394 - 0.357 0.722 -
Agirhkh genel not ortalamalari 0.139 0.123 0.115 1.128 0.261 0.72
Geometri dersi notlari 0.002 0.004 0.055 0.539 0.591 0.16
Geometriye yonelik tutum puanlari -0.054 0.085 -0.049 -0.637 0.525 0.23
*p < 0.05

Standart c¢oklu regresyon analizi sonuglari, yordayici degiskenlerin 6gretmen adaylarinin deltoidi
tanimlama basarilarindaki varyansin sadece %2.50’sini agikladigini géstermistir (F (3, 172) = 1.486, p >
0.05). Bagimsiz degiskenlerin higbirisi 6gretmen adaylarinin deltoidi tanimlama basarilarini anlamli
olarak yordayamamistir (agirlikli genel not ortalamalari icin 8 = 0.115, p = 0.261, R? = %0.72; geometri
dersi notlari igin 8 = 0.055, p = 0.591, R? = %0.16 ve geometriye yénelik tutum puanlari icin 8 = -0.049, p
=0.525, R? = %0.23) (Tablo 13’e bakiniz). Ogretmen adaylarinin eskenar dértgeni tanimlama basarilarina
iliskin standart coklu regresyon analizi sonuglari Tablo 14’te verilmistir.

Tablo 14.
Bagimli degiskeni eskenar dértgeni tanimlama basarilari ve badimsiz degiskenleri agirlikli genel not
ortalamalari, geometri dersi notlari ve geometriye yénelik tutum puanlari olan ¢oklu regresyon analizi
sonuglari

Degiskenler B SH 8 t p R?(%)
(Sabit) 1.198 0.427 - 2.805 0.006* -
Agirlikli genel not ortalamalari -0.104 0.134 -0.079 -0.776 0.439 0.34
Geometri dersi notlari 0.006 0.004 0.145 1.406 0.161 1.12
Geometriye yonelik tutum puanlari 0.055 0.092 0.046 0.594 0.553 0.20
*p <0.05

Standart c¢oklu regresyon analizi sonuglari, yordayici degiskenlerin 6gretmen adaylarinin eskenar
dortgeni tanimlama basarilarindaki varyansin sadece %1.60°in1 agikladigini gostermistir (F (3, 172) =
0.922, p > 0.05). Bagimsiz degiskenlerin higbirisi 6gretmen adaylarinin eskenar dértgeni tanimlama
basarilarini anlamli olarak yordayamamistir (agirlikli genel not ortalamalari icin 8 = -0.079, p = 0.439, R? =
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%0.34; geometri dersi notlari icin 8 = 0.145, p = 0.161, R? = %1.12 ve geometriye ydnelik tutum puanlari
icin 8=0.046, p = 0.553, R? = %0.20) (Tablo 14’e bakiniz).

Tartisma ve Oneriler

Bu calismanin G¢ amaci vardir: Birincisi, ortaokul matematik 6gretmen adaylarinin 6zel dortgenlerin
matematiksel olarak dogru tanimlarini lretmedeki basari diizeylerini incelemek. ikincisi, égretmen
adaylarinin arka plan ozellerinden cinsiyet, sinif seviyesi, se¢meli geometri dersi almis olma ve
o0gretmenlik uygulamasi dersini almis olmanin 6zel dértgenleri tanimlama basarilarinda anlamh bir
farklilik olusturup olusturmadigini belirlemek. Sonuncusu, 6gretmen adaylarinin arka plan 6zelliklerinden
agirhkli genel not ortalamalarinin, geometri dersi notlarinin ve geometriye yonelik tutum puanlarinin
dzel dértgenleri tanimlama basarilarini ne derece yordadigini ortaya koymaktir. Ogretmen adaylarinin
dortgenleri tanimlama basarilari ile arka plan ozellikleri arasindaki iliskileri inceleyen herhangi bir
arastirmaya ulasilamadigi icin bu c¢alismanin bulgulari 6grencilerin matematik/geometri basarilari ile
demografik 6zellikleri arasindaki iliskiyi arastiran birtakim ¢calismalarin isiginda tartisiimistir.

Onceki yillarda yapilmis ilgili arastirmalar 8grencilerin geometride diisiik basari sergiledigini ortaya
koymustur (8rnegin, Bal, 2014; Erkek ve lIsiksal-Bostan, 2015; Oral ve ilhan, 2012). Bu calismanin
bulgulari da ortaokul matematik 6gretmen adaylarinin 6zel dortgenlerle ilgili matematiksel olarak dogru
tanimlar tGretme basarilarinin istenilen diizeyde olmadigini géstermistir (X = 1.27/2.00). Bu nedenle, bu
bulgunun o6nceki yillarda yapilmis ilgili arastirmalarin ¢ogunun bulgulari ile tutarhlik goésterdigi
sdylenebilir. Calismada kullanilan Ozel Dértgenler Testi baglamsal olmayan sorular icermektedir ve bu
sorular katilimcilarin 6zel dortgenlerin geometrik Ozelliklerini hatirlamasini gerektirmektedir. Buna
ilaveten, o6zel dortgenler 6grenmesi oldukga kolay bir konu oldugu i¢in bu konu 5. siniftan itibaren
dgrencilere anlatilmaktadir. Dolayisiyla, Ozel Dértgenler Testi'nde yer alan sorularin bilissel istem
diizeylerinin 6gretmen adaylari i¢in oldukca dislik oldugu dusinilmektedir. Sonug olarak, 6gretmen
adaylarinin 6zel doértgenleri tanimlamada disik basari géstermeleri arzu edilmeyen bir durumdur.
Ogretmen adaylarinin 6zel dértgenlerle ilgili yetersiz bilgi sahibi olmalari, ileriki 6gretmenlik hayatlarinda
ozel dortgenleri kavramsal olarak 6gretebilme yeterliklerini kisitlayacagr muhtemeldir.

Calismanin bulgular, 6zel dértgenleri tanimlama basarisi agisindan erkek 6gretmen adaylariyla kiz
O0gretmen adaylari arasinda anlamli bir farklilik olmadigini géstermistir. Bu bulgu, son yillarda 6gretmen
adaylari ile gergeklestirilen arastirmalarin bulgulari ile tutarlilik géstermektedir (6rnegin, Bal, 2011, 2012;
Oral ve ilhan, 2012) ve bu arastirmalarda geometri alaninda dgretmen adaylarinin basarilarinda cinsiyet
acisindan bir farkhhk olmadig belirtilmistir. Fakat son yillarda geometri alaninda cinsiyet farkhliklarini
belirlemek amaciyla lise 6grencileri ile yurutilmus calismalarin bulgulariyla (6rnegin, McGraw, Lubienski
ve Structchens, 2006; Mogari 2010), 6gretmen adaylariyla yiritiilmis ¢alismalarin bulgulari paralellik
gostermemektedir. Bu durum su sekilde agiklanabilir. Gorglil arastirmalar, kizlarin lise yillari boyunca
geometri basarisi agisindan erkeklerden geride kaldigini gostermektedir (6rnegin, Battista, 1990;
Ekstrom, 1994; Ma, 1995; McGraw ve digerleri, 2006; Mogari 2010). Buradan, 6grencilerin okul
kademeleri ilerledikce (liseden (niversiteye gecis) cinsiyet agisindan geometri basarisindaki
farkhlasmanin dizgiin bir sekilde devam etmedigi gorilebilir. Leder’in (1992) calismasi bu iddiayi
destekler niteliktedir ¢linkii Leder (1992) calismasinda cinsiyet farliliklarinin katilimci 6grencilerin yasina
bagiml oldugunu ortaya koymustur. Bunun disinda, geometride cinsiyetle ilgili farkliliklar geometrinin
alt dallarina ya da konularina bagimli oldugu icin (Ma, 1995), bu galismada kiz 6gretmen adaylari ile
erkek 6gretmen adaylari arasinda tanim basarisi agisindan bir farkhiligin bulunamamis olmasi 6zel
dortgenler konusunun kendisinden kaynaklanmis olabilir.

Calismanin bulgulari, 6gretmen adaylarinin 6zel dortgenleri tanimlamadaki basarilarinin sinif seviyesi
acisindan anlamli olarak farkhlastigini ortaya koymustur. Post hoc testi sonuglari, I. sinif 6gretmen
adaylarinin 6zel dortgenleri tanimlama basarilarinin 1ll. ve IV. sinif 6gretmen adaylarininkinden anlamli
olarak farkhlastigini, Il. sinif 6grencilerininkinden anlamli olarak farklilasmadigini géstermistir. Daha basit
bir ifadeyle, 6gretmen adaylarinin 6zel dértgenleri tanimlamalari I. siniftan Ill. sinifa kadar kademeli
olarak azalirken llI. siniftan IV. sinifa dogru biraz artis géstermistir. Ogretmen adaylarinin 6zel dértgenleri
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tanimlama basarilarindaki dalgalanmanin bir nedeni su olabilir: Sinif seviyeleri ilerledik¢e, 6gretmen
adaylarinin genelde geometri bilgileri ve 6zelde doértgenleri tanimlama bilgileri zayiflamig olabilir. Clink
ilkogretim matematik 6gretmenligi programi 6gretmen adaylarinin geometri dersini birinci sinifta
almalarini zorunlu kilmaktadir ve bu programda sonraki Ug¢ yil boyunca almalari gereken zorunlu
geometri dersi bulunmamaktadir. Ogretmen adaylarinin lll. siniftan IV. sinifa dogru 6zel dértgenleri
tanimlama basarilarinda artis gérilmustir. Bu artisin sundan kaynaklanmis olabilecegi dusiinilmektedir:
Ogretmen adaylarinin IV. sinifta aldiklari okul deneyimi ve 6gretmenlik uygulamasi dersleri onlarin 6zel
dortgenlerin tanimlariyla ilgili bilgilerini desteklemis ve artirmis olabilir.

Secmeli geometri dersi alan gretmen adaylarinin (Geometri Ogretimi Dersini veya Kavram Tanimlari
dersini) 6zel dértgenleri tanimlama basarilarinin (X = 1.20) se¢meli geometri dersi almayanlarinkinden
(X = 1.16) daha yiksek oldugu ortaya gikmistir. Ancak segmeli geometri dersini almis olma katilimcilarin
tanimlama basarilari arasinda anlamli bir farka yol agmamistir. Bu farkin anlamh olmamasina segmeli
geometri dersini alan 6gretmen adayi sayisinin oldukga az olmasi (n = 29) ve dolayisiyla istatistiksel
analizin glicliniin dusik ¢ikmasi neden olmus olabilir. Buna ek olarak, segmeli geometri derslerinden
sorumlu olan 6gretim elemanlarinin derslerinde 6zel dortgenlerin tanimlarina ne kadar yer verdikleri
bilinmemektedir. Yani, bu derslerden sorumlu olan 6gretim elemanlarinin sinif ici uygulamalari ile yazili
miifredat (ders icgerikleri) arasinda bazi farkliliklar olabilir. Bu nedenle, 6gretmen adaylari Geometri
Ogretimi veya Kavram Tanimlari dersinde &zel dértgenlerin formel tanimlariyla ilgili yeterli deneyim
kazanmamis olabilirler.

Benzer sekilde, 6gretmenlik uygulamasi dersini almis olma 6gretmen adaylarinin 6zel dortgenleri
tanimlama basarilarinda anlaml bir farka yol agmamistir. Dérdiinct sinif 6gretmen adaylarinin tanim
basarilar (X = 1.22) Gglincii sinif 6gretmen adaylarininkinden (X = 1.13) daha yiksek gikmis olsa da bu
fark istatistiksel olarak anlamli degildir. Bu farkin anlamli olmamasina 6gretmenlik uygulamasini almisg
olan 6gretmen adaylarinin sayisinin az olmasi (n = 47) ve dolayisiyla istatistiksel analizin glctinin dustk
¢ikmasi neden olmus olabilir. Buna ek olarak, 6gretmen adaylari 6gretmen uygulamasi dersi kapsaminda
ogrencilere 6zel doértgenler konusunu anlatmamis olabilirler. Basitce séylemek gerekirse, ortaokul
matematik 6gretim programina (MEB, 2013) gore dortgenler konusu yalnizca 5. ve 7. sinif 6grencilerine
ogretilmektedir. Bu nedenle, devlet okullarinda danisman 6gretmenleri 5. ve 7. sinif 6grencilerinin
dersine girmeyen 6gretmen adaylari 6zel dortgenler konusunda yeterince uygulama yapmamis ve bu
konunun 6gretiminde kendilerini yeterince gelistirememis olabilirler.

Coklu regresyon analizi sonuglari, geometri dersi notlarinin 6gretmen adaylarinin 6zel dortgenleri
tanimlama basarilarini anlamli olarak yordadigini gostermistir. Birinci sinifta verilen zorunlu geometri
dersi, 6gretmen adaylarinin geometrik tanimlarla ilgili 6n bilgilerini yapilandirir ve sekillendirir ¢linki bu
ders kapsaminda teoremler, aksiyomlar ve geometrik kavramlarin tanimlari yogun bir sekilde ele alinir.
Katihmcilarin geometri dersi notlarinin tanimlarla ilgili 6n bilgilerini temsil ettigi géz online alindiginda,
geometri ders notlari ile 6zel dortgenleri tanimlama basarilari arasindaki anlaml iliski beklenmedik
degildir. Gergekten de, neredeyse tiim egitim arastirmacilari 6n bilginin dnemini ve 6grenci basarisini
yordamada onemli bir rol Ustlendigini kabul etmektedirler (6rnegin, Hailikari, Nevgi ve Komulainen,
2008; Harackiewicz, Barron, Tauer ve Elliot, 2002). Bir konuyla ilgili 6grencilerin dnceden sahip olduklari
bilgi, yeni bilginin olusumunu ve bilgiyi islemenin tim asamalarini etkiler (Dochy, De Ridjt ve Dyck,
2002). Bu nedenle, 6gretmen adaylarinin birinci siniftaki zorunlu geometri dersinde 6zel dortgenlerle
ilgili edindikleri bilgi birikimleri, sonraki yillarda 6zel doértgenlerle ilgili tanim Uretme becerilerini
etkiledigi gorilmektedir.

Ote yandan, katilimcilarin akademik basarilarinin yani agirlikli genel not ortalamalarinin &zel
dortgenleri tanimlama basarilarinin anlamli bir yordayicisi olmadigi gortlmustir. Anlamli bir iliskinin
cikmamis olmasina ilkdgretim matematik 6gretmenligi programinda yer alan derslerin dogasi ve
cesitliligi neden olmus olabilir. Programda yer alan derslerden alinan notlar, geometriyle ve geometrik
tanimlarla ilgili derslerin azligindan dolay1 6gretmen adaylarinin 6zel dortgenlerle ilgili tanim basarilarini
aciklamada yetersiz kalmis olabilir.
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Ma ve Kishor (1997) matematige yonelik tutum ile matematik basarisi arasindaki iliskiyi ortaya
koymak amaci ile yaptigi meta-analiz ¢galismasinda matematik egitimi alan yazininin bu iki yapi arasindaki
iliski hakkinda tutarl bulgular saglayamadigini ortaya koymustur. Oyle gériintyor ki, bu tutarsizlik hala
devam etmektedir. Ornegin, Parsons (1993) 6gretmenlerin geometriye yonelik inanglar ile geometri
bilgileri arasinda glicli bir iliski bulmustur. Benzer sekilde, Duatepe Paksu (2013) tarafindan yiritilen
daha yakin tarihli bir calismada, sinif 6gretmeni adaylarinin van Hiele geometrik disiinme dizeylerinin,
geometriye yonelik 6z yeterliklerinin ve geometriye yonelik tutumlarinin geometri bilgilerini anlamli
olarak yordadigi bulunmustur. Fakat mevcut calismada Ogretmen adaylarinin geometriye yonelik
tutumlarinin 6zel dértgenleri tanimlama basarilarini anlamh olarak yordamadigi ortaya ¢ikmistir. Bu
bulgu, ortaokul matematik dgretmeni adaylarinin geometriye yénelik tutumlar (X = 3.92/5) ile 6zel
dortgenleri tanimlama bilgileri (X = 1.18/2) arasinda belirgin bir fark oldugunu agiga ¢ikarmistir.
Gorinlge gore, 6gretmen adaylarinin geometriye yonelik olumlu algilari yetersiz geometri bilgileri
Gzerine kurulmustur. Bu durum, Thompson’in (1992) &gretmenlerin inanglarinin ve algilarinin
bilgilerinden farkl ve ayri oldugu iddiasini dogrular niteliktedir.

Ozet olarak, bu c¢alismanin bulgulari ortaokul matematik &gretmeni adaylarinin 6zel dértgenleri
tanimlamada disiik basari diizeyine sahip oldugunu gostermektedir. Cinsiyet, segmeli geometri dersi
almis olma ve 0Ogretmenlik uygulamasi dersini almig olma agisindan 6gretmen adaylarinin 6zel
dortgenleri tanimlama basarilari arasinda anlamli bir fark bulunamamistir. Ote yandan, &gretmen
adaylarinin dortgenleri tanimlama basarilari sinif seviyesi agisindan anlamli bir farklilik gdstermistir.
Coklu regresyon analizi sonuglarina gore, 6gretmen adaylarinin geometri dersi notlari 6zel dértgenleri
tanimlama basarilarinin anlamli bir yordayicisiyken agirlikli genel not ortalamalari ve geometriye yonelik
tutum puanlari 6zel dortgenleri tanimlama basarilarinin anlamli bir yordayicisi degildir. Ancak bu
calismanin bulgularinin daha biyuk bir kitleye genellenemeyecegini 6nemle belirtmek gerekir.
Arastirmanin 6rneklemi, Universiteye giris sinavi puanlarina gore alt diizey 6grencileri kabul eden ve ¢ok
fazla prestijli olmayan bir Universitede 6grenim géren ortaokul matematik 6gretmen adaylarindan
olusmaktadir. Bu nedenle, bu g¢alismanin bulgulari sadece benzer o6zelliklere sahip bir kitleye
genellenebilir.

Bu arastirmanin bulgularinin ortaokul matematik 6gretmeni adaylarinin egitimi ve yetistirilmesi
acisindan bazi dogurgulari vardir. Bulgular, 6gretmen adaylarinin 6zel dértgenleri tanimlama basarilarini
hangi arkan plan 6zelliklerinin etkileyebilecegiyle ilgili matematik derslerine giren 6gretim elemanlarini
ve matematik 6gretmeni egitimcilerini bilgilendirmektedir. Boylece, derse girmekle sorumlu 6gretim
elemanlari ve 6gretmen egitimcileri, 6grenmeyi en Ust diizeye gikarmak ve 6gretmen adaylarinin 6zel
dortgenleri ve dortgenlerin tanimlarini daha iyi anlamalarini saglamak icin 6grencilerin arka plan
ozelliklerini dikkate alarak sinif igi uygulamalarinda degisiklige gidebilirler.

Son olarak, bu calisma 6gretmen adaylarinin 6zel dortgenleri tanimlama basarilariyla iliskili diger
degiskenlerin acgiga cikarilmasi gerektigini ileri sirmektedir. Bu sebeple, ileriki arastirmalarda su sorulara
yanit aranabilir: Ogretmen adaylarinin 6zel dértgenleri tanimlama basarilariyla iliskili diger arka plan
dzellikleri nelerdir? Ogrencilerin siniflarinin veya okullarinin &zellikleriyle tanim {retme basarilari
arasinda anlamli iliskiler var midir? Ogretmen adaylarinin arka plan dzellikleri ile diger matematik veya
geometri konularindaki basarilari arasinda bir iliski var midir? Ogrencilerin geometri basarilariyla (6zel
olarak dortgenleri tanimlama basarilariyla) iliskili faktorlerin agikhga kavusturulabilmesi icin ¢ok daha
fazla arastirmaya ihtiyag vardir.
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