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ABSTRACT

FIFTH GRADE STUDENTS’ MATHEMATICS-RELATED BELIEFS

KIBRISLIOGLU, Nermin
M.S., Department of Elementary Education
Supervisor: Assoc.Prof.Dr. Cigdem HASER

January 2015, 106 pages

The purpose of this study was to investigate 5" grade students’ mathematics
related beliefs and to examine possible gender differences on students’
mathematics-related beliefs in Turkey. For this purpose, Mathematics-Related
Belief Scale which specifically addressed 5" grade students’ beliefs was developed
in the first phase. After ensuring the validity and reliablity of the scale, it was
implemented in 14 randomly selected schools located in Sivas city center. A total

of 750 students participated in the study.

The results of the study indicated that Mathematics-Related Belief Scale was a
valid and reliable scale consisting three subscales which were beliefs about
mathematics and learning mathematics, self-efficacy and views about teacher role.
The results of the study indicated that 5" grade students had availing beliefs about
self and beliefs about mathematics and mathematics learning. On the other hand,
students had the view that their teachers had rather authoritarian roles. In the
course of gender, the study revealed that the gender difference in views of teacher
role and self-efficacy beliefs were not significant, while girls significantly get

higher scores on mathematics and learning mathematics beliefs subscale. In



general, the results implied that 5" grade students had availing beliefs for learning
mathematics and they have not developed gender related biases yet.

Keywords: Mathematics-Related Beliefs, 51" graders, Scale Development, Gender
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5. SINIF OGRENCILERININ MATEMATIK HAKKINDAKI INANISLARI

KIBRISLIOGLU, Nermin
Yiiksek Lisans, [1kOgretim Boliimii
Tez Yoneticisi: Dog¢.Dr. Cigdem HASER

Ocak 2015, 106 sayfa

Bu calismanin amaci Tiirkiye’deki 5. simif 6grencilerinin matematik hakkindaki
inaniglarini  ve bu inamiglarmin  cinsiyetler arasinda farklilik  gésterip
gostermedigini incelemektir. Bu kapsamda ilk olarak 5. simf O6grencilerinin
inaniglarini ~ dlgmeye  yonelik Matematik Hakkindaki  Inanislar  Olgegi
gelistirilmistir. Olgegin giivenirlik ve gegerlik calismas1 yapildiktan sonra, dlcek
Sivas merkezde bulunan rastgele segilmis 14 okulda uygulanmistir. Calismaya

toplamda 750 5. sinif 6grencisi katilmustir.

Analiz sonuglar1 0l¢egin ii¢ alt boyuttan olustugunu gostermistir. Bunlar
matematik ve matematik 6grenimi hakkindaki inanislar, 6z yeterlik inanislar ve
Ogretmen roliine yonelik goriisleridir. Arastirma sonuglart 5. siif dgrencilerinin
matematik ve matematik O6grenimi ve 0z yeterlik inanglarima yonelik yararli
inaniglara sahip oldugunu gostermektedir. Ancak o6gretmen rolline yonelik
goriisleri incelendiginde, Ogrencilerin  Ogretmenlerinin  otoriter role sahip
olduklarim1  belirttikleri  gorilmektedir.  Cinsiyet faktorline bakildiginda,
ogrencilerin 6z yeterlik inanislari ve Ogretmen rolii ile ilgili goriislerinde
cinsiyetler arasinda anlamli bir farklilik goriilmezken, kiz 6grenciler matematik ve

matematik grenimi alt faktoriinde erkek 6grencilerden anlamli olarak yiksek bir

Vi



puan almiglardir. Genel olarak bakildiginda, arastirmanin sonuglart 5. Simif

ogrencilerinin matematige yonelik yararli inaniglara sahip oldugunu gostermistir.

Anahtar Kelimeler: Matematik hakkindaki inanislar, Olgek gelistirme, 5. sinif,
Cinsiyet.
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CHAPTER 1

INTRODUCTION

Mathematics learning is generally considered as a mental process (Goldin, 2002).
However, as Maker (1982, as cited in Ma & Kishor, 1997) indicates almost in
every context, differentiating affective and cognitive domains is very difficult and
there are both cognitive and affective components in every construct. Therefore,
both affective and cognitive components are influential in mathematics learning
and teaching (Forgasz & Leder, 2002).

Phillipp, (2007) defines affect as “a disposition or tendency or emotion or feeling
attached to an idea or object” (p.259). Students’ perceptions and feelings about
mathematics indicate their future preferences, persistence on a given task, way of
studying, and participation in the classroom activities (Reyes, 1984). Indeed,
affective factors can estimate students’ future learning and future success
(Hannula, Opt’Eynde, Schloglmann, & Wedege, 2007). Therefore, affect is an

important research area in mathematics education.

In the literature, affective factors are categorized and defined in different ways by
different researchers. Ma and Kishor (1997) and Phillipp (2007) categorized
mathematics-related affect as beliefs, attitudes and emotions. Emotions are
“rapidly changing states of feelings” (Goldin, 2002, p.61). Attitudes are defined as
“a learned predisposition to respond in a consistently favorable or unfavorable
manner with respect to a given object” (Fishbern & Ajzen, 1975, p.6). On the other
hand, beliefs are “internal representations to which the holder attributes truth,
validity or applicability usually stable and highly cognitive, may be highly
structured” (Goldin, 2002, p.61). These constructs are related to each other and are

often defined in different ways.



Beliefs play a central role in the development process of attitudes and emotions
(McLeod, 1992). It is emphasized that a person’s beliefs about the object affects
his/her disposition towards that object (Phillipp, 2007). Indeed, it can be inferred
that beliefs, emotions and attitudes are representations of the same affective
relation in differentiating level of cognition, intensity and stability (McLeod,
1992). Goldin (2002, p.61) adds values, ethics and morals as the 4" category of
affect and defines values as “deeply-held preferences, possible characterized as

personal truths, stable, highly affective as well as cognitive.”

In other perspective, according to Hannula’s (2011) framework, mathematics-
related affect is composed of cognitive domain, emotions and motivation.
Cognitive domain is composed of belief, knowledge and memories, emotions are
composed of emotional reactions, moods and feelings such as joy, pride, anxiety
and motivation is considered as a construct which explains people’s preferences
(Hannula, 2011). Hannula (2011) explains relationship between these constructs as
follows: Cognitive domain is responsible for receiving and organizing the
information about self and environment. According to this information, motivation
settles the orientation of the behavior. This orientation is determined with the help
of the way a person gives priority one behavior to another. The result of the
behavior which is oriented by motivation determines the emotions. Respectively,

emotions affect the precision of cognition which also impacts the motivation.

It is generally emphasized that beliefs are hidden factors affecting other affective
constructs. Actually, beliefs control people’s actions and later learning (Lester Jr.,
2002). As Schommer (1990) indicated, students’ beliefs affect the ways that
students get, monitor and aggregate the knowledge. Indeed, beliefs are an
important component of mathematics teaching and learning process (De Corte,
Op’y Ende & Verschaffeffel, 2002; Philipp, 2007). They have an important
influence on the motivation towards mathematics (Kloosterman, 1996). Students’
beliefs about mathematics affect how much effort they will spend for the tasks,
their interest about mathematics and enjoyment with the task (Kloosterman, 2002).
There is actually a circular relation between beliefs and learning. The experiences

students have when they are learning affect their beliefs; on the other hand, their
2



beliefs about learning also influence their approach to new learning experiences
(Spangler, 1992). Students’ beliefs about mathematics determine how students
connect real life activities and school mathematics (Lester Jr., 2002). While
summarizing research findings, Wittrock (1986) indicated that students’ beliefs
about achievement have a considerable influence on their success in school. The
similar idea has also been mentioned in many studies that there is a reciprocal
relationship between mathematics learning and mathematics-related beliefs
(Beghetto & Baxter, 2012; Duel, Hutter, & Schommer-Aikines, 2005; Eleftherios
& Theodosis, 2007; House, 2010; Jansen, 2008; Kloosterman & Cougan, 1994;
Koller, 2001). For this reason, belief is an important research area also in

mathematics education.

1.1. Students’ Mathematics-Related Beliefs

The scope of this study is students’ mathematics related beliefs. In general,
identification of students’ beliefs is the core idea in belief studies. Research in
students’ mathematics-related beliefs is conducted through qualitative, quantitative
and mixed methodologies. In general terms, studies can be grouped as studies of
identification of beliefs and relationships with other variables, and scale

construction studies. A brief summary of related studies are given below.

Belief identification studies aim to reveal the structure of students’ belief systems,
beliefs students have about mathematics, or the relationship between students’
beliefs and achievement and other demographic variables such as gender, grade
level, and socioeconomic status; and affective variables such as attitude and self-
efficacy. ldentification is important because beliefs don’t emerge suddenly.
Rather, beliefs develop in the scope of people’s experiences about the belief object
(Lester Jr., 2002). Therefore, the environment that teaching and learning take place
and the characteristics of the teachers are very influential in the development of
students’ mathematics-related beliefs (Greer, Verschaffel & De Corte, 2002;
Yackell & Ramussen, 2002). However, there may be mismatch between students’
mathematics-related beliefs and teachers’ expectation about what students should

believe (Tsamir & Tirosh, 2002). Therefore, in order to understand students’ way

3



of thinking in mathematics and to direct them towards desired beliefs, which are
the beliefs enhance students’ mathematics learning, it is very important to identify
students’ mathematics related beliefs (Kloosterman, 1996). Hence, the core aim of
the current study is identifying beliefs of 5" grade students in order to contribute to

their learning of mathematics in the middle schools.

Relationship identification is also an important research area because it helps both
understanding the construct and if/how other variables affect it. Gender and grade
level are important variables and they have been investigated in many belief
studies in the literature. Gender is a controversial issue in mathematics education
research. Some research results indicate that gender is an important variable which
affects people’s beliefs (Duell & Hutter 2005; Eleftherios & Theodosis, 2007;
Leedy, Lalonde & Runk, 2003; Recber, 2011; Schommer-Aikens & Kislenko
2009) while others argue that gender difference is not a significant issue (Agag,
2013; Aksu, Demir, & Stimer, 2002; Nortlander & Nortlander, 2009). Therefore,
there is still a disagreement on this issue and literature should be enhanced with
new research with different samples. Hence, in this study gender differences is
also investigated in order to contribute literature with findings from a relatively

different sample, the 5™ grade students in Turkey.

Grade level is another important variable in belief research with students. Beliefs
are mostly studied cross-sectionally longitudinal with the students across middle
school or high school grades. Some of the studies indicated that the differences in
students’ mathematic-related beliefs across grade levels were significant (Aksu,
Demir, & Stmer, 2002; Kislenko 2009; Kloosterman & Cugan, 1994). However,
there is very little number of studies on younger students’ mathematics-related
beliefs in the accessible literature. There is a general knowledge about how
students’ beliefs change from the 6™ grade to the 11" grade as studies mentioned
above reported, but there is not sufficient information about what kind of beliefs
younger students have. Therefore, there is a need to investigate younger students’
beliefs in order to improve our knowledge of what beliefs they might be holding

about learning mathematics.



In the present study, 5" grade students’ beliefs were investigated because 5" grade
is the beginning of middle school where several important mathematics topics are
introduced to the students after they complete elementary school. Moreover, while
elementary school mathematics curriculum focuses more on the basic skills like
operations and recognizing the fundamental concepts, middle school mathematics
emphasize problem solving and building relationships (MONE, 2013). Therefore,
it is important to know what kinds of beliefs 5" grade students have when they
start middle school in order to (i) understand the effectiveness of the elementary
school mathematics instruction on students’ mathematics-related beliefs and (ii)
determine the possible mathematical experiences in middle school which will help

students learn meaningful mathematics.

There are several studies which aimed to construct a valid belief scale for students
both in Turkey and in other countries. However, the psychometric properties of
many scales in the literature, including some popular scales, are poor (Walker,
2007). Although there are several successful scale adaptation studies in Turkey
(such as Ugurluoglu, 2008; Yilmaz, 2007), these scales were targeting rather older
students’ mathematics related beliefs. Therefore, development of new scales is a
need in the literature. Hence, a scale addressing specifically 5" grade students was

developed within the scope of current study.

Several perspectives and frameworks about students’ mathematics-related beliefs
were suggested in the literature. In this study, Op’t Eynde, De Corte and
Verschaffel (2002)’s framework about students’ mathematic-related beliefs was
used because it provides a more contemporary perspective on students’ beliefs.
Moreover, the framework was used in studies with different samples from
different countries which provide some evidence for its cross cultural validity
(Andrews, Diego-Mantecon, Op’t Eynde & Sayers, 2007; Diego-Mantecon,
Andrews & Op’t Eynde, 2007; Op’t Eynde & De Corte, 2002; Yildirim-Cayir,
2003). Their framework is mainly based on based on Schoenfeld’s (1983) view
about the cognitive actions. According to their framework, mathematics-related
beliefs are determined by both the context and personal needs. It consists of three

main categories which are beliefs about mathematics education, beliefs about the
5



self, and beliefs about social context. The detailed information about the

framework was given in Chapter 2.

The current study focuses on specific aspects of the framework under the certain
requirements of the curriculum. The main reason behind this is that the framework
is too comprehensive to examine in a single scale with 5" graders. The current
curriculum put emphasis on problem solving and contructing relationship between
mathematics concepts in middle school mathematics, and teachers’ facilitating and
guiding role for students’ learning since 2005 (MONE, 2005, 2013). Hence, the
related aspects of the framework which are beliefs about nature of mathematics,
beliefs about learning mathematics, self-efficacy beliefs and views about teacher

role were examined in the study.

1.2.Research Questions

The aims of this study are (1) to develop a valid and reliable mathematics related
belief scale for relatively young students; (2) to investigate 5" grade students’
mathematics-related beliefs in Turkey; and (3) to examine the possible gender
differences in 5" grade students’ mathematics-related beliefs. Following research

questions were investigated in the scope of this study:

1. Is mathematics-related belief scale for 5" grade students a valid and
reliable scale?

2. What are the mathematics-related beliefs of the 5" grade students in
Turkey?

3. Is there a gender difference in 5" grade students’ mathematics-related

beliefs?
The hypotheses related to the third research question are as follows:
Ho: There is no gender difference in students’ mathematics- related beliefs.

Hi: Students’ mathematics-related beliefs differ with respect to their

genders.



1.3. Significance

Students’ mathematics-related beliefs have an important effect on their
mathematics learning. Pehkonen (1995) indicates that students who hold negative
beliefs towards mathematics and mathematics learning generally have a tendency
to become passive learners and prioritize memorization. Indeed, beliefs are formed
by the direct or indirect experiences of students (Lester Jr., 2002). Therefore,
classroom practice becomes an important component in the formation of students’
beliefs. As Green (1971) mentioned, teaching is very much related with modifying
and forming belief systems. However, in order to shape students belief systems in
the most enhancing way for their learning, educators need to identify and
understand the beliefs students have (Kloosterman, 1996). Understanding the
nature of and changes in students’ beliefs can provide information about what
happens in their classroom (Carte & Norwood, 1997). It is especially important to
identify younger students’ beliefs because younger students are subject to
relatively short period of school mathematics experiences which makes their
beliefs more open to be influenced by classroom experiences and to change. Fifth
grade is important because it is the grade level which students start middle school
and are taught by a mathematics teacher. Knowing their beliefs right in the
beginning of the 5th grade will provide primary and middle school mathematics
teachers, textbook writers and curriculum developers with the knowledge of the
effectiveness of the elementary school mathematics instruction on mathematics
related beliefs, and possible mathematical experiences in the middle school which
will help students learn mathematics. The beliefs that students hold can be
considered as the reflection of their teachers’ beliefs and practices (De Corte,
Verschaffel & Depaepe, 2008; Polly et al, 2013). Indeed, students’ mathematics-
related beliefs are an indicator of their classroom experiences (Pehkonen, 1995).
Hence, the results of the current study might guide teachers and enhance them
about reconsidering their own beliefs about mathematics and their classroom
practices. Moreover, as younger students’ beliefs are more open to change through
direct experience, textbooks might have an influence on their beliefs as students

have more interaction with them. Therefore, the results of this study might provide
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a feedback for textbook writers and curriculum developers about how the content
of the curriculum and textbooks are likely to shape students’ beliefs. For these
reasons, current study aims to identify 5" grade students’ mathematics-related

beliefs.

1.4. Assumptions and Limitations

The results of the study are limited by the data collected by instrument. The scale
consists of items only in the specified four domains which are beliefs about nature
of mathematics, beliefs about learning mathematics, self-efficacy beliefs and views
about role of the teacher. However, there are other domains which affect students’
mathematics-related beliefs in general. The results are limited by the subscales
included in the study.

One assumption of the current study was that students read each item, understood
the belief expression and responded honestly. Moreover, it was also assumed that
students were in the normal level of physical, mental and psychological

development.

Data were collected from 14 randomly-selected public schools in Sivas city center
by the researcher in students’ regular classrooms in one class hour. Hence, it was
assumed that scale was administrated under the same conditions. The results can
be generalized to some extent to the 5 grade students in Sivas public schools.
However, it couldn’t be generalized to the whole country because one city is not a
reasonable sample for the entire country. On the other hand, as there is a national
curriculum which is implemented throughout the whole country and it can be

assumed that the results might be similar in similar regions of Turkey.

1.5. Definition of Important Terms

Mathematics-related beliefs: Beliefs about mathematics were defined as “The
implicitly or explicitly held subjective conceptions students hold to be true, that
influence their mathematical learning and problem solving” (De Corte & Op’T

Eynde, 2002, p.28). In this study, 5" grade students’ mathematics-related beliefs



were considered as their implicitly or explicitly held conceptions of mathematics
which they attributed truth and which influenced their mathematical learning and
problem solving, and these beliefs were identified by the mathematics-related

beliefs scale.

Self-efficacy beliefs: Self-efficacy beliefs were defined as “Students’ judgments of
confidence to perform academic tasks or succeed in academic activities” (Pajares
& Grahman, 1999, p.124). In the current study, self-efficacy beliefs were
considered as students’ judgments of confidence to perform mathematics-related

tasks.
Teacher role views: Students’ views about role and functioning of the teacher.

Availing beliefs: The beliefs which enhance desired learning outcomes (Muis,
2004).

Nonavailing beliefs: The beliefs which have no or negative influence on learning
(Muis, 2004).



CHAPTER 2

LITERATURE REVIEW

In this chapter, nature of beliefs, mathematics related beliefs and theoretical
framework of the study explained respectively. Then, studies conducted about
mathematics-related beliefs both in Turkey and other countries mentioned briefly.

2.1.Nature of Beliefs

There are several definitions of beliefs in the literature. These definitions focus on
different aspects of beliefs. Fishbern and Ajzen (1975) define beliefs as
information that a person has about an object or idea. Hart (1989, p.44) describes
beliefs as “reflection of certain types of judgments about a set of objects.”
According to Richardson (1996, p.2) beliefs are “psychologically held
understandings, premises, or propositions about the world that are felt to be true.”
Kloosterman, Raymond and Emenaker (1996, p.39) make definition of beliefs as
“the personal assumptions from which individuals make decisions about the
actions they will undertake.” Schoenfeld (1998, p.21) indicates that “beliefs are
mental constructs that represents the codification of people’s experiences and
understandings.” Pehkonen (1995) defines beliefs as ‘one’s stable subjective
knowledge.” He categorized beliefs as basic (unconscious) beliefs which are more

affective and conceptions (conscious beliefs) which are more cognitive.

In the scope of these definitions, it can be inferred that knowledge and beliefs are

two interrelated constructs. They determine students’ learning and thinking

process together. Even, knowledge is defined as “justified true belief” (McDowell,

1987, as cited in Furinghetti & Pehkonen, 2002, p.42). However, there are also

main differences between knowledge and belief systems. Scheffler (1965)

indicated that a truth condition was required for knowledge, whereas beliefs did
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not require such condition (as cited in Op’y Ende, De Corte, & Verschaffeffel,
2002). Moreover, Pehkonen (1995) indicates that knowledge needs objectivity and

it should be publicly accessible in order to test its truth.

2.1.1. Belief Systems

Beliefs are placed in a belief system (Green, 1971). The belief system may be
defined as socially or culturally shared, comprehensive belief structure (Goldin,
2002). There are some characteristics of belief systems. First of all, belief systems
have a cluster structure. Green (1971) indicates that beliefs are not held
independently and isolated, and they are always placed in a cluster of other beliefs.
Abelson (1979) mentions that belief clusters are generally shaped by results of the
some evaluations. In general, individuals have big clusters such as ‘good’ and
‘bad’. People evaluate the situations and place the belief in clusters. In general,
these evaluations are based on quasi-logical processes. Quasi-logicalness is
another characteristic of belief systems. The relationship between beliefs and
belief clusters and also the reasons that individuals attribute for holding a specific
belief are the product of quasi-logical processes. Green (1971) argues that belief
systems consist of two types of beliefs, primary and secondary or derivative
beliefs. Primary beliefs are the beliefs that a person doesn’t address any reason for
holding that belief. These beliefs are the sources of other beliefs named as
derivative beliefs. This relation is quasi-logical because the relationship between
primary and derivative beliefs is similar to a cause-effect relationship, but not
completely a logical relationship. For example, a teacher may believe that it is
important to construct their own understanding for students while learning
mathematics as a primary belief. Then, teacher believes that it is important to use
manipulatives in lessons to help students make sense of the concept which is a

derivative belief.

Another characteristic mentioned by Green (1971) is that beliefs are
psychologically centered. It is actually about the degree of intensity of a specific
belief. Some beliefs are stronger than others or some are more influential than

other beliefs for that individual, or the importance of the same belief is different
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for different individuals. These are related to the psychological centrality of that
belief. Actually, the more central the belief, the more important for the individual
and the more difficult it is to change it. Psychologically centered beliefs may be
seen as primary beliefs. However, this may not always be the case. People may
have beliefs which are psychologically centered but not primary or same
individual may have conflicting beliefs. Since conflicting beliefs are generally held
in different clusters, the conflicts between them are not recognized by the
individuals. For example, a teacher may both believe that student-centered
classroom is important for students’ mathematics learning and that teacher should
provide the knowedge in the mathematics lessons (Haser, 2006). In this case, if the
teacher holds the latter belief more central, then s/he would dominate the

classroom environment himself/herself.

Green (1971) also mentions another feature of the beliefs which is evidentiality of
the beliefs. This characteristic also is about the way people hold beliefs. It is
explained as if a person holds a belief with good evidence or reason, then this
belief is held evidentially. On the other hand, if the person has no evidence to hold
a specific belief then it is held nonevidentially. The nonevidential beliefs are more
difficult to change because they don’t have reasonable evidences and are not
affected by rational criticism. This characteristic is different from the quasi-logical
structure of the beliefs. In quasi-logical structure, the bases of the beliefs are other
beliefs but these basis beliefs don’t have to be logical. In evidentiality, the beliefs

are based on the certain reasons, but not other beliefs.

2.1.1.1. Knowledge System versus Belief System

Knowledge and beliefs are two interrelated constructs. They determine students’
learning and thinking process together. However, there are also main differences
between knowledge and belief systems. Scheffler (1965) indicated that a truth
condition was required for knowledge, whereas beliefs did not require such
condition (as cited in De Corte, Op’y Ende & Verschaffeffel, 2002). Moreover,
Pehkonen (1995) indicates that knowledge needs objectivity and it should be

publicly accessible in order to test its truth.
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When the characteristics of belief system are considered, there are certain
differences between belief and knowledge systems, as Philipp (2007) explained.
Belief systems have a quasi-logical structure while knowledge systems are purely
logical. Moreover, knowledge systems don’t have psychological centrality. In
beliefs, individuals may have different degrees of assurance which depends on that
belief’s psychological centrality, as central or peripheral (Philipp, 2007). On the

other hand, if the person has the knowledge, then s/he is 100% sure about it.

2.1.1.2. Availing and Nonavailing Beliefs

There is generally a tendency to assign a degree or label to the beliefs both in
guantitative and qualitative studies while interpreting research results. In the
literature, there are different labels for desirability level of beliefs. Schommer-
Aikens (2002) prefers using sophisticated and less sophisticated terms. In her
manner, sophistication indicates quality and sophisticated beliefs mean beliefs that
enable adaptable thinking, support ability to assimilate and accommodate the

knowledge and motivation for the tasks.

On the other hand, Muis (2004) criticizes labeling beliefs such as sophisticated,
inappropriate, or naive as they have a negative implication and are not adequate
for describing beliefs and behaviors. Instead, she suggests using availing and non-
availing terms. While availing beliefs indicate the beliefs which enhance desired
learning outcomes, non-availing beliefs indicate the beliefs which have no or
negative influence on learning. For example, if a student believes that mathematics
concepts are related to each other which is a belief associated with better learning
outcomes in a constructivist learning perspective, then it can be said that s/he has
availing beliefs. On the other hand, if a students believes mathematics concepts are
isolated from each other which prevents students’ effective learning in a
constructivist learning environment, then it can be said that s/he has nonavailing

beliefs

In the current study, Muis’s (2004) approach is taken into consideration and results

were interpreted with respect to availing and non-availing categorization.
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2.2. Mathematics-Related Beliefs

Beliefs influence the quality of the learning as it affects the ways that students get,
monitor and aggregate the knowledge (Schommer, 1990). Indeed, mathematics-
related beliefs determine how students are involved in the mathematical tasks
(Schoenfeld, 1989), how much effort they will spend for the task (Kloosterman,
2002), and how they connect real life activities and school mathematics (Lester Jr.,
2002). Hence, mathematics-related beliefs might enhance or prevent effective

learning depending on what kind of beliefs students hold (Pehkonen, 1995).

As mathematics-related beliefs affect students’ mathematics learning and
achievement (Beghetto & Baxter, 2012; Duel, Hutter, & Schommer-Aikines, 2005;
Kloosterman & Cougan, 1994) how students’ mathematics-related beliefs could be
enhanced in an availing way for their learning has become an important concern.
To answer this question, the factors affect students’ mathematic-related beliefs
should be investigated. The major factor that shapes students’ mathematics-related
beliefs is their mathematics-related experiences (Lester Jr., 2002). This implies
that learning environment and teachers are the key issues in students’ formation of
beliefs. Indeed, teaching is very much related with modifying and forming belief
systems (Green, 1971) and teachers are the ones who have the most influence on
students’ mathematics-related beliefs (Kislenko 2009). In a more general
perception, the beliefs that students hold can be considered as the reflection of
their teachers’ beliefs and practices (De Corte, Verschaffel & Depaepe, 2008;
Polly et al, 2013). To conclude, mathematics-related beliefs is an important
construct in students’ learning process which is mainly shaped by students’

mathematical experiences and their teachers’ perceptions.

Several definitions of mathematics-related beliefs mentioned in the literature by
mathematics educators might be applicable in the case of mathematics teaching
and learning. In this study, the emphasis on how beliefs would operate on learning
mathematics was considered as an important issue in defining students’ beliefs.
According to Schoenfeld (1992, p.358) mathematics-related beliefs are “an

individual’s understandings and feelings that shape the ways that the individual
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conceptualizes and engages in mathematical behavior.” While Schoenfeld (1992)
addresses engagement in mathematics in his definition, he states feelings, a highly
unstable construct, as a component of beliefs, which is more stable than feelings
(Hannula, 2011). Op’t Eynde, De Corte, and Verschaffeffel, (2002, p.28) give a
comprehensive definition for mathematics-related beliefs as “the implicitly or
explicitly held subjective conceptions students hold to be true, that influence their
mathematical learning and problem solving.” In this study, this working definition
is used as mathematics-related belief because it focuses more on the students’
learning of mathematics as well as the structure of the belief construct common in

the belief literature.

2.3. Theoretical Framework

Different approaches for students’ mathematics-related beliefs’ are given in the

field. Some brief information about them is given below.

2.3.1. Schoenfeld’s Social Cognitive Perception

Schoenfeld (1983) conducted a study about students’ problem solving behaviors
and their cognitive processes during the problem solving. According to the results
of his study, he proposed a framework for the dimensions of cognitive behaviors
of students. He indicated that there has been almost no construct that was
composed of only cognition. Instead, most cognitive actions actually take place in
social and metacognitive place which indicates that cognitive behaviors are also a
result of people’s beliefs. He worked on problem solving processes of students and
described a model which explained cognitive behaviors. According to him, the
cognitive actions were explained in three dimensions: (1) setting, (2) knowledge,
belief and value system, and (3) awareness. Figure 2.1 explains what each

dimension is composed of.

The first dimension indicates cognitive part which includes facts, procedures and
strategies. The second dimension is knowledge, belief and value system composed
of beliefs about self, the task and the environment. Students’ beliefs about the

nature of the task or about their success or failure determine the students’ approach
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to the tasks. Beliefs also affect students’ preferences about which resources they
will use such as strategies or procedures that might work. For example, if a student
believes that mathematical knowledge can be gathered throughout memorization,
s/he will probably quit the task when s/he forgets something; while the one who
believes mathematical knowledge can be derived will continue to work on the task.
The last dimension includes person’s level of awareness about his/her knowledge,
belief and value system. It is indicated that in order to use it, students should be
aware of their knowledge. Unconscious beliefs of individuals may affect the

behavior and these beliefs are more difficult to change (Schoenfeld, 1983).

) Knowledge Belief and Degree of
Setting
X Value System (KBV) X Awareness
Individual (self) KBV about self Unaware
Cognitive KBV about procedures Aware but
structures: access | X | KBV about facts X | nonreflective
to facts procedures KBV about strategies

and strategies

Task KBV about task Locally aware and
reflective
Environment KBV about environment Reflexive

abstraction

Figure 2. 1 The dimensions of matrix within which pure cognition resides (Schoenfeld,
1983, p. 349).

Later, Schoenfeld (2000) constructed a teaching process model which was
generated from this idea. The model indicates that teachers have certain
knowledge, beliefs and goals which they may aware of or not. These constructs
determine teachers’ decision making processes and their actions. Indeed, teachers’
beliefs determine their goals and goals determine their action plan. In an in-dept
analysis of a teacher and her lesson, Schoenfeld (2008) indicated that teacher’s
goals are reflections of her beliefs about mathematics, students, learning and
teaching and her pedogocical knowledge, content specific knowledge and
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knowledge about students related to both their personalities and their background
determines the orientation of the lessons.

According to this framework belief system has three main components which are
beliefs about the object or task, beliefs about the social environment in which the
experiences take place, and beliefs about the self within the task. Several belief

frameworks in the literature are mainly based on this framework.

2.3.2. McLeod’s Belief Framework

McLeod (1992) modeled mathematics-related beliefs in four components which
are beliefs about mathematics, beliefs about self, beliefs about mathematics
teaching, and beliefs about the social context. Beliefs about mathematics mainly
consist of beliefs about the nature of mathematics and learning mathematics. This
subdomain is about usefulness, importance, difficulty of mathematics as well as
the beliefs about the nature of the mathematics such as mathematics is
computation, rule-based, and memorization. Beliefs about self include self-
concept, self-confidence and causal attributions of students about their success and
failure. This domain focuses on how students perceive themselves as learners as
either good or bad. Their reasons for their success and failure are also related to
this dimension. Beliefs about mathematics teaching contain students’ perceptions
about the nature of instruction. Lastly, social context is another factor that shapes
students’ affective reaction. Social context addresses cultural context of schools as

well as home environment.

McLeod (1992) mentioned that students’ mathematics-related beliefs may enhance
or weaken their mathematical and problem solving ability. For example, If a
student believes that mathematics problems can be solve quickly, then s/he doesn’t
want to put effort on some non-routine problems which prevents him/her to
improve his/her ability. Moreover, it is also emphasized that mathematics-related
beliefs should be taken into account as a complete structure rather than distinct
subdomains. For example, a student may have high self-confidence and at the
same time s/he believes that mathematics is only about computation. In this case,
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students’ beliefs about the nature of mathematics and self-confidence are placed in
different perspective. Hence, in order to get clearer picture of students’ beliefs,
there is a need to consider the whole picture about not only mathematics-related

subdomains but also whole mathematics-related affect.

2.3.3. Kloosterman’s Model

Kloosterman (1996) suggested a model of belief, motivation, and achievement
process. He introduces a framework with the light of the interview data gathered
from 29 upper elementary grade students. He basically combines McLeod’s (1992)
four factors into two basic factors. These are beliefs about mathematics as a
discipline and beliefs about learning mathematics. Beliefs about mathematics are
the same as the first category of McLeod’s framework. The second category is
composed of three sub-categories which are beliefs about self as a learner of
mathematics, beliefs about the role of the teacher, and other beliefs about learning
mathematics such as ‘anyone can learn mathematics’ or ‘students learn in different
ways.” Although these two frameworks are similar, Kloosterman mainly focuses

on motivational aspects of the beliefs.

In this framework, beliefs about mathematics affect students’ motivational
decisions which directly affect their achievement. For example, if a student
believes that mathematics is computation then s/he will be motivated to improve
his/her skills on computation or if a student believes that s/he is not capable of
solving non-routine problems, then s/he will be unmotivated towards solving them.
In the course of teacher role, students who believe teacher is the transmitter of the
knowledge would be less motivated to construct their knowledge. Therefore, this
framework mainly implies that when students have consistent beliefs with learning

goals, then they will be motivated in an enhancing way for learning.

2.3.4. Pehkonen’s Model

Pehkonen (1995) categorized mathematics related beliefs in four dimensions. His
categorization is somehow different from the frameworks mentioned above. The

first dimension is beliefs about mathematics and it contains beliefs about the birth
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of mathematics, mathematics as a school subject or as a university discipline. The
beliefs Pehkonen mentioned in this dimension are not much emphasized in other
frameworks. The second category is beliefs about oneself within mathematics
which includes beliefs such as self-confidence, students’ perceptions about their
success, or themselves as a learner and problem solver. This category includes
similar dimensions with McLeod’s (1992) beliefs about self. Third category is
beliefs about mathematics teaching which includes beliefs about the role of the
teacher and student and the nature of the teaching, which is close to the McLeod’s
categorization of beliefs about mathematics teaching. Last dimension is beliefs
about mathematics learning and it contains beliefs about the role of learner, the
nature of learning, and the criteria for correctness. This dimension includes
Kloosterman’s (1996) category of beliefs about learning mathematics and

McLeod’s beliefs about social context.

Pehkonen (1995) approaches beliefs as evaluative and regulative system.
Individuals generally evaluate their beliefs with their new experiences and others’
beliefs which imply that beliefs are developed in social settings. Indeed, teachers
and classroom environment are the basic factors affect students’ beliefs and,
students’ mathematics-related beliefs are the indicators of what kind of
mathematical experiences they had in the classroom. Second, beliefs form a
regulative system which students behave accordingly. For example, students who
believe mathematics is calculation approach every problem to make calculation
only and they have trouble when they face a non-routine problem. Hence,
students’ beliefs about mathematics directly impact students learning and the ones

who hold negative beliefs tend to become passive learners.

2.3.5. Op’t Eynde, De Corte, and Verschaffeffel’s Framework

In general, when different categorizations are examined, it can be inferred that
they have common and distinct aspects. While McLeod (1992) and Kloosterman
(1996) categorize beliefs in a similar way, Kloosterman mainly focuses on
motivational implications of beliefs. Pehkonen (1995) adds some other domains

like mathematics as a school subject or university subject and he focuses more on
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social aspects. A more comprehensive framework is given by Op’t Eynde, De
Corte and Verschaffel (2002). This framework is based on Schoenfeld’s (1983)
view about the cognitive actions. According to him, cognitive actions are
determined by the nature of the task, social environment, and the perception of the
individual. Hence, belief systems are comprised of the effects of self, belief object
and the context. From this framework, Op’t Eynde et al (2002) elaborated a
triangular representation of mathematics-related belief system presented in Figure
2.2. According to this system, mathematics-related beliefs are determined by both

the context, which is classroom environment, and personal needs.

Mathematics education

Students’
mathematics related
belief system

Context Self

Figure 2. 2 Constitutive dimensions of students’ mathematics-related belief systems (Op’t
Eynde et al, 2002, p. 27)

Op’t Eynde et al (2002) framework consists of three main categories which are
beliefs about mathematics education, beliefs about the self, and beliefs about social
context. Beliefs about mathematics consist of three subcategories: beliefs about
mathematics as a subject, beliefs about mathematics learning and problem solving,
and beliefs about mathematics teaching in general. The first category is about the
answer of the question ‘what is mathematics?’ in students’ mind. The second
category, beliefs about self consists of self-efficacy, control, task value, and goal
orientation beliefs. These are motivational beliefs of the students. Lastly, beliefs
about social context consist of beliefs about social norms in their own classroom
which includes role and the functioning of the teacher and student; and beliefs
about socio mathematical norms in their class. Socio-mathematical norms are
explained as ‘“normative understandings of what counts as mathematically

different, mathematically sophisticated, mathematically efficient, mathematically
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elegant and acceptable mathematical explanation and justification in a classroom”
(Cobb & Yackel, 2014, p. 461). Op’t Eynde et al (2002) framework is more
contemporary. Moreover, the framework was used in studies with different
samples from different countries which provide some evidence for its cross
cultural validity (Andrews, Diego-Mantecon, Op’t Eynde & Sayers, 2007; Diego-
Mantecon, Andrews & Op’t Eynde, 2007; Op’t Eynde & De Corte, 2002;
Yildirirm-Cayir, 2008). Therefore, in this study, this framework was used as

theoretical framework. Table 2.1 summarizes the framework.

Table 2.1. The framework of students’ mathematic related beliefs

Beliefs about . Beliefs about the social
: . Beliefs about self
mathematics education context
*Beliefs about social
*Beliefs about norms in their own class
mathematics as a subjects -The role and
*Beliefs about *Self-efficacy beliefs functioning of the teacher
mathematical learning *Control beliefs -The role and
and problem solving *Task value beliefs functioning of the
*Beliefs about *Goal-orientation beliefs  students
mathematics teaching in *Beliefs about socio-
general mathematical norms in

their own class

As the framework is considerably comprehensive for a single study, four
subdomains as beliefs about nature of mathematics, beliefs about learning
mathematics, self-efficacy beliefs and views about the role of the teacher were
considered as the focus of the study. The current curriculum emphasize more on
problem solving and building relationships in middle school mathematics, and
teachers’ facilitating and guiding role for students’ learning (MONE, 2005, 2013).
In order to address curriculum requirements about students’ mathematics-related
beliefs, these subdomains were chosen. Moreover, in order to get information
about the social environment of students’ mathematics classrooms, students’ views

about their teacher was included.
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2.4. Students’ Mathematics-Related Beliefs

Students’ mathematics related beliefs were investigated in many research in
several grade levels from primary school to college. These studies focused on
identifying students’ beliefs, the relationship between beliefs and achievement,
change in beliefs and constructing scales to investigate beliefs. As the scope of the
current study is related to 5" graders’ beliefs, studies related especially to young
children’s beliefs were briefly summarized in this part in order to provide an

account of the field.

Kloosterman and Cougan (1994) examined 62 students’ mathematics related
beliefs and the relationship between their beliefs and success from grade 1 to 6.
Students were asked 8 interview questions. With respect to their responses,
students were ranked low, medium and high in five categories: liking school,
liking mathematics, parental support for school in general, parental support for
mathematics, and self-confidence in mathematics. Students were grouped as high,
medium and low achievers with respect to their mathematics success in California
achievement test. According to the results of the study, it is indicated that young
children have difficulty to express themselves and most of them haven’t been
considered the issues asked in interview questions before. On the other hand, 4-6
graders gave more clear answers and expressed themselves easily. In general,
students believed that anyone who tries can learn mathematics. Students expressed
their self-confidence with respect to their teachers’ feedback or their grades. This
result indicates that teachers have an important influence on students’ beliefs.
Students who liked mathematics also had high self-confidence. While there was no
significant relationship between achievement and liking mathematics in first and
second graders, there was a relationship between achievement, confidence and
liking mathematics in 3-6 graders. In general, the results of the study indicated that

first and second graders did not have strong beliefs about mathematics yet.

In their study, Beghetto and Baxter (2012) investigated the relationship between
mathematics-related beliefs and mathematical understanding of 3, 4" and 5™

grade students. Students were implemented a Likert type scale for mathematics-
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related beliefs and teachers’ ratings were used as an indicator of mathematical
understanding. The scale measures four subdomains which are source and
certainty beliefs, intellectual risk taking, perceived competence and creative self-
efficacy beliefs. The results of the study indicated that students’ creative self-
efficacy beliefs were positively related to their mathematical understanding and
creative self-efficacy beliefs were also related to intellectual risk taking and
perceived competence beliefs. This result indicates that students who are more
confident about their ability are more likely to generate mathematical
understanding and more willing to take risks. On the other hand, naive source
beliefs were negatively related to students’ mathematical understandings. This
means that students who believe the source of the knowledge is mainly external
produce lower mathematical understanding. This result implies that instruction

which enhance students’ source beliefs will help their mathematical understanding.

Jansen (2008) investigated the relationship between students’ beliefs about
classroom participation and their participation to whole class discussions. Data
were collected from 15 7" grade students from two classrooms. While the course
textbook is the same for two classes, the nature of discussions was different. The
relationship between beliefs and participation and the difference between students’
participations who hold the same beliefs from different classes were investigated.
Data related to students’ beliefs were collected through interviews and classroom
videotapes were taken to document students’ participation on discussions.
Moreover, the nature of discussions for each class was determined. The results of
the study indicated that while eight students perceived discussions threatening,
others believed that it was helpful in learning mathematics. Students who believed
discussion was helpful generally talked more conceptually in discussions while
others avoided talking. The results indicated that students who held similar beliefs
behaved in a similar way in different classes and students’ beliefs played an

important role in their classroom practices.

Kislenko (2009) investigated 7™, 9" and 11" grade students’ mathematics related
beliefs in Estonia. The difference between students’ beliefs with respect to gender

and grade level was also investigated. The study was conducted by 580 students
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and data were collected through a Likert type scale. The scale consisted of six
factors which were interest, self-confidence, hard-working, usefulness,
mathematics as an absolute discipline, and insecurity. The results of the study
indicated that mathematics was important for students but it was also a difficult
subject. Students could not decide whether mathematics was boring or not. When
gender difference was examined, girls were more tended to be insecure in
mathematics lessons and boys were generally more confident about their ability.
Moreover, when differences in students’ beliefs among the grade levels were
examined, 7" graders seemed to have more unavailing beliefs about mathematics
in contrast to the previous findings, which generally argued that while grade levels

increased, unavailing beliefs also increased.

Schommer-Aikens, Duell and Hutter (2005) investigated 7™ and 8™ grade students’
general epistemological beliefs, mathematical problem solving beliefs, the
relationship between these two constructs and relationship between beliefs and
achievement. Students were implemented epistemological belief scale which was
adapted from Schommer (1996), Indiana Mathematics Related Belief scale
(Kloosterman & Stage, 1992) and Fennema-Sherman (1976) usefulness scale. In
order to indicate students’ problem solving achievement, they were asked to solve
and explain the rationale of two problems. Their responses were evaluated by 4
teachers and scored in 6 point scale. Moreover, as the problems students solved
included reading ability, students’ reading scores on Kansas State Assessment
were used as norm reference. The results of the study indicated that
epistemological beliefs of the students might be a predictor of students’
mathematics related beliefs. The results of the path analysis indicated that
students’ domain specific and epistemological beliefs can estimate their problem
solving achievement. Moreover, gender was a predictor of some subdomains of the
mathematics related beliefs. The result of this study also supported that the

relationship between beliefs and achievement was significant.

Multon, Brown and Lent (1991) investigated 39 journals aiming to investigate the
relation between self-efficacy beliefs and academic outcome and persistence with

different samples from elementary school to college. The results of the study
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indicated that self-efficacy is account for a considerable variance in achievement.
It is also indicated in the study that when students gets older the variance on the
achievement explained by self-efficacy increases. However, it is also indicated in
the study that enhancing young students’ efficacy beliefs increase the rate of the
change in their beliefs caused by the time. Hence, the intervention studies with
younger students are important. The results of this study imply that students’ self-
efficacy beliefs affect their achievement and younger students are open to enhance

their beliefs.

The studies summarized above imply that there is a relationship between
mathematics-related beliefs and students’ mathematical understanding and their
classroom practice. Hence, belief is an important component in teaching and

learning process.

As it is mentioned before, beliefs and achievement are two interrelated concepts.
Hence, in order to enhance students’ learning, how beliefs change and how to
modify students’ beliefs are other concerns. Kloosterman, Rymond and Emeneker
(1996) examined students’ beliefs from first to sixth grade for three years. The
purpose of the study was to determine the change in students’ beliefs. Students
were interviewed in each year. The interview protocol was composed of five
categories of beliefs which were about what students liked about mathematics,
how important studying mathematics was, self-confidence beliefs, ability in
learning mathematics, and group learning. Moreover, teachers were also
interviewed in the second year of the study about their students. At the end of the
study, four themes about students’ beliefs were emerged: usefulness of
mathematics, individual versus group work, relation between confidence and
ability, and liking mathematics. About usefulness of mathematics, while younger
students thought that it was necessary to pass to the next grade, older ones gave
more personal uses. However, the perceptions of students didn’t change much in
three years. Students had different beliefs about the group work. While some
students thought that group work was useful in younger ages, they changed their
stand as problems should be solved individually. The main reason behind this

change was the difference between teachers’ perceptions about group work and
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how they used it. While some teachers implemented group work by creating a
cooperative learning environment and instructing and guiding students, others
gave time to students work with their peers on assignments if they wished without
guidance. This result showed the importance of classroom experiences on
students’ beliefs. When the relationship between students’ confidence and
achievement is considered, although there were some exceptions, the relationship
went consistently through three years by corresponding high achievement with
high confidence. Last, about liking mathematics, while some students gave
tentative responses, some indicated that they liked mathematics more when it
became more challenging. In general terms, the results indicated that although
students’ beliefs were relatively stable, they might change with respect to learning

experiences and teachers’ practice in the classroom.

Mason and Scrivani (2004) conducted a study in order to examine the effects of a
specific intervention on 86 5" grade students’ mathematics-related beliefs. Two
groups were formed and one of them received the intervention which focused on
creating a learning environment in which students were encouraged to generate
alternative solutions, evaluate their solutions and take responsibility of their own
understanding while teacher’s role was to encourage students’ cognitive and
metacognitive engagement of the task. The intervention was implemented by the
researcher throughout 12 sessions, each last one and half hour. A 28 item Likert
type scale was implemented to the students before and after the intervention. The
scale was created by the researchers based mainly on Indiana Mathematics Belief
Scale (Kloosterman & Stage, 1992) and Fennemea-Sherman (1976) usefulness
scale. Students were also asked to evaluate themselves. Moreover, students were
given pre and post-test including usual and unusual problems. In the analysis,
differences between students’ beliefs and performance on usual and unusual
mathematics’ test scores were compared. The results of this study indicated that
the intervention had a positive effect on both students’ mathematics-related beliefs
and their problem solving performance. Moreover, students’ mathematics- related
beliefs contributed their success in mathematics for both groups. This study
implied that students’ mathematics-related beliefs can be changed through a
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careful intervention. Moreover, there was a relationship between beliefs and

performance on mathematics problems.

When studies are examined, it appears that scales developed to address specifically
younger students’ beliefs were scarce in the available literature. In general, the
existing scales were adopted with respect to the older grade levels. An earlier scale
was developed by Schoenfeld (1985) to investigate high school students’ beliefs.
In the process of the development of this scale, problem solving sessions were
videotaped, students were interviewed and the geometry lessons were observed. At
the end of the this process, a scale was constructed including 70 close ended and
10 open ended items in five domains. The scale was implemented to 230 high
school students. However, there is no information about the reliability or the

validity of the scale.

One of the most implemented or used mathematics related belief scale in
investigating students’ mathematics-related beliefs is Indiana Mathematics Belief
Scale developed by Kloosterman and Stage (1992). The scale mainly addresses
collage level students’ beliefs. The scale consists of five sub domains as effort in
difficult problems, step by step problem solving process, word problems,
understanding mathematical concepts and effort. The reliability of the scale is
determined by Cronbach’s Alpha coefficient and validity is determined by
criterion related evidence. The results indicated that scale was valid and reliable.
However, there is a need for construct validity evidence of the scale in order to
ensure that the construct consisted of given sub domains and these domains

measured students’ beliefs.

Op’t Eynde and De Corte (2002) conducted a study in order to validate the
framework they suggested. They developed a Likert type scale consisting of three
subscales as beliefs about mathematics, beliefs about self and beliefs about teacher
role and functioning. They conducted the scale 365 junior high school Flemish
students. The results of the study indicated that the four factor solution model is
appropriate. These factors are beliefs about role and functioning of their own
teachers, beliefs about significance of and competence in mathematics,
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mathematics as a social activity, and mathematics as a domain of excellence. It is
indicated that the four factor solution indeed explains the hypothetical framework
as first factor refers to beliefs about social context, second one indicates beliefs
about self and last two indicated beliefs about mathematics. Indeed, although these
results gave some clue about validity of the framework, there is no mention about
confirmatory factor analysis of the construct. Hence, this individual study is not
adequate to validate the framework. Op’t Eynde, Andrews and Mantecon (2007)
refined this scale and conducted another study with English and Spanish students
between 12 and 15 ages. The factor analysis results indicated that the scale
consisted of similar four subscales and Cronbach’s Alpha coefficient indicated that
the scale was reliable. However, there is still need to conduct confirmatory factor
analysis with different samples in order to ensure the construct validity of the

scale.

2.5. Studies in Turkey

Students’ mathematics-related beliefs have also been investigated in Turkey with
different grade levels form elementary to college level. In general, there are not

many studies about younger students’ beliefs in Turkey in the available literature.

Aksu, Demir and Stimer (2002) examined students’ mathematics related beliefs in
grades 4 to 8. They developed a scale addressing beliefs about mathematics in
three subscales which were beliefs about the nature of mathematics, beliefs about
the process of learning mathematics and beliefs about the use of mathematics.
They investigated students’ beliefs, the relationship between students’ beliefs and
achievement and the relationship between beliefs and grade level. Students’ grades
were used as the achievement indicator and students were grouped as achievers
and underachievers. The results indicated that students believed that in order to be
successful, questions should be solved by using teachers’ methods and quickly.
These beliefs might be the result of our education system which is composed of
national examinations in each level. On the other hand, students believed that
mathematics was useful. There was a significant difference between students’

belief scores in beliefs about the process of learning mathematics and about the
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nature of mathematics with respect to grade level. The results indicated that 4™
graders’ scores on beliefs about process of learning mathematics were different
from 51, 6™, and 7" graders; and 6" graders’ scores on beliefs about process of
learning mathematics were different from 8" graders, which might imply that
experience in school mathematics affected students’ beliefs. However, 4" graders’
beliefs were not different from 8" graders’ beliefs. Conducting the same
instrument from 4™ to 8™ graders might also cause these results because 4" and 5™
grades might not understand the same thing from the same items that older
students understand and younger children might require simpler statements and
narrow scale points. Moreover, the validity evidence of the scale was another
problematic aspect of the study. There was no information about the factor
analysis results in the study which could have ensured the construct validity of the
scale. Hence, the reason behind the inconsistency in the results might be the poor
psychometric properties of the scale.

Kayaaslan (2006) investigated 4" and 5" grade students’ beliefs about the nature
of mathematics and problem solving. The relationship between beliefs and
achievement and the effect of grade level on beliefs were also investigated in this
study. Data were collected from 276 students by two Likert type scales: beliefs
about the nature of mathematics scale and beliefs about teaching mathematics.
Students’ achievement levels were determined with respect to their grades. The
results of the study indicated that there was a significant difference between
students’ belief scores in both scales with respect to their achievement level.
Hence, students who were more successful in mathematics had higher scores on
beliefs scale. These results might imply that there is a relationship between
students mathematics related beliefs and their achievement. The difference
between students’ belief scores with respect to grade level was not significant.
Hence, 4" and 5" grade students had similar mathematics-related beliefs.
However, there were some problematic aspects of this study. The scales were
originally developed for pre-service teachers, then adopted for high school
students, and lastly the researcher adapted the same scale for 4" and 5" graders.
The researcher conducted a pilot study and revised the items with respect to
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students’ comments. However, after the pilot study, there was still no information
about the factor analysis which would give evidence for the construct validity of
the adopted scale. Hence, the validity of the data collection instrument was

questionable and it might have affected the quality of the results.

The studies targeting 5" grade students in Turkey are very limited. However, there
are other studies addressing elementary grade (6", 7", 8"") students. Akkas, Ugar,
Piskin and Tas¢1 (2010) investigated 6", 7", and 8" grade students’ beliefs about
mathematics, mathematics teachers and mathematicians. Nineteen students were
interviewed and also asked to draw a picture of the mathematician in their mind.
The results of this study indicated that students perceived mathematics mainly as
calculations, numbers and operations. They interpreted success in mathematics as
making calculations quickly and correctly. Moreover, students believed that
mathematicians were alone, asocial, quiet and angry people who always worked
with numbers. Furthermore, most students indicated that the ones who are
successful in mathematics are smart people. Although this study was qualitative
and not generalizable in its nature, results were considerably remarkable. Students’

beliefs about mathematics seemed non-availing for their mathematics learning.

Another study investigating 7" and 8" grade students’ beliefs and attitudes toward
problem solving and mathematics was conducted by Ugurluoglu (2008).
Mathematics attitude scale, problem solving attitude scale, mathematics and
problem solving belief scale and demographic information form was implemented
to 3556 students. The relationships between students’ beliefs and attitudes and
demographic variables such as socio economic status, grade level, gender, type of
the school were investigated. The results of the study indicated that, when average
income and education level of the parents increased, students’ belief and attitude
scores increased. Seventh grade students had more positive attitude and beliefs
than 8" graders and students who attended private schools had more positive
attitude and beliefs than the ones who attended public school. In the course of
gender, while students attitude scores don’t change with respect to gender, girls

significantly get higher scores on beliefs about mathematics and problems scale
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and boys significantly get higher scores on beliefs about self which implies that
gender differences on beliefs may be domain specific.

Yildirim-Cayir (2008) conducted a study in order to develop a mathematics related
belief scale for students according to Op’t Eynde et al (2002) framework. She
constructed items within three subscales as beliefs about mathematics education,
beliefs about self and beliefs about social context. Data were collected from 300
conveniently selected 8" grade students. The results of the study indicated that
three factor model was validated. However, there were some problematic aspects
of the analysis. The pilot study was conducted with 65 students which was
inadequate for a scale consists of 65 items. Moreover, there was no information
about exploratory factor analysis (EFA). The items were generated with respect to
the framework and only confirmatory factor analysis was conducted. However, the
nature of the factors may differ between cultures and countries and it should be
controlled by EFA (Brown, 2006). Hence, the factor structure of the scale should
be validated by different samples in order to get a valid and reliable scale.

In general, when the studies in Turkey were examined, it appears that there are
limited numbers of studies about young students’ beliefs. Moreover, the
instruments used in quantitative studies generally have problematic psychometric
properties. Some of them didn’t mention confirmatory factor analysis and others
indicate poor factor analysis result wich make their validity questionable. Hence,
the results and relationships found in these studies might be questionable. Indeed,
there is still a need to develop a valid and reliable scale which measures younger

students’ mathematics related beliefs.

2.6. Gender Related Issues

Several belief studies have focused on gender-related differences on students’
mathematics-related beliefs and they are discussed below. While some indicates
there is a gender difference on students’ mathematics-related beliefs, others argue

that gender difference is not significant.
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Gender was found to be a significant predictor of some subdomains of the
mathematics-related beliefs which were usefulness, self-confidence and
understanding mathematics concept for 7" gand 8" graders (Schommer-Aikens,
Duell & Hutter, 2005). Boys were found to consider mathematics as domain of
excellence more than girls and they seemed more self-confident than girls in high
school grades (De Corte & Op’t Eynde, 2003). In their meta analysis, Hyde,
Fennema and Ryne (1990) examined seventy studies with different samples and
different grade levels, and they indicated that there were more gender differences
on self confidence and mathematical attitudes favoring males in high school and
college. Kishlenko (2009) examined 580 students’ mathematics related beliefs
from grade 9 to 11 and reported that boys were more self-confident about their
ability and felt more secure in mathematics lessons than girls. Ugurluoglu (2008)
conducted a study with 7" and 8" graders and she indicated gender difference on
some domains of mathematics-related beliefs. In her study, while girls get
significantly higher scores on belief about mathematics and problems, boys get
significantly higher scores on self-beliefs subdomains. These results may indicate
that the gender difference on students’ mathematics related beliefs may be domain
specific. Brandell and Staberg (2008) examined 1300 students’ mathematics
perceptions who were between 15 and 17 years old. They reported that boys
considered mathematics as a male domain and gender stereotyping was more

common in older students.

On the other hand, there are also several studies indicating no gender difference.
Agac (2013) investigated 527 8" grade students problem solving skills, beliefs,
learned helplessness and abstract thinking in mathematics and indicated that there
was no significant gender difference in all domains. Nordlander and Nordlander
(2009) examined the effect of 13-19 year-old students’ beliefs and attitudes on
their performance on solving problems with irrelevant information and indicated
that gender did not make any difference. Aksu, Demir and Sumer (2002)
investigated mathematics-related beliefs of 563 primary school students within
three subscales as beliefs about the nature of mathematics, beliefs about process of
learning mathematics and beliefs about the use of mathematics. The results of their
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analysis also indicated no gender difference in all subscales. Forgasz (2001)
investigated secondary school students and preservice teachers’ views about
whether mathematics was a gender related domain and compared the Australian
and USA students. His findings showed that both secondary school students and
preservice teachers perceive mathematics as a neutral domain in both USA and
Australia.

When the studies in the literature were examined, it appeared that gender has been
a focus of interest and results have been still inconsistent with each other.
However, there is a trend that when students get older they become more open to
stereotyping (Brandel & Staberg, 2008). Hence, there is a need to investigate
gender difference on students’ mathematics related beliefs with different samples

and different grade levels.

2.7. Summary of the Research Results

The studies summarized above investigated students’ mathematics-related beliefs
in different perspectives. Although different research designs and measurement
instruments were used in each study, in general terms, the findings imply that
students’ mathematics-related beliefs have an influence on students’ mathematical
behavior. This implies that in order to have a clear understanding of students
mathematical behaviors, beliefs should be taken into consideration. It is also
mentioned that beliefs of students can be modified in order to enhance learning,
which actually indicates the importance of classroom experiences of the students
on their beliefs. Moreover, gender is still a controversial issue and there are
contradicting results in the literature. These results imply that although the gender
difference on students’ mathematics related beliefs becomes dissappearing, it still
exists in some way. Hence, there is a need for more research on possible gender

differences on students’ beliefs and the reasons behind this.

In general, there are limited numbers of studies addressing young children’s
mathematics-related beliefs in Turkey. Moreover, the measurement instruments

used in these studies have lack of validity evidences which make their results
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questionable. Hence, there is a need to investigate young students’ beliefs with

valid and reliable instruments.
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CHAPTER 3

METHOD

In this chapter, the methodology of the study is explained in four main parts. First,
the design of the research and sampling was stated. In the second part, the
instrumentation process was explained in detail including the pilot study. Third,
data collection procedure was explained. Last, data analysis procedure was

documented.

3.1. Research Design

The study is composed of two phases. In the first phase, it is aimed to investigate
5" grade students’ mathematics related beliefs. Therefore, the first phase of the
study is designed as a survey study. Survey studies aim to “describe some aspects
or characteristics of a population” (Franken, Huyn & Wallen, 2012, p.393). They
are used to investigate how these aspects or characteristics spread over the
population (Franken, Huyn & Wallen, 2012). For this purpose, the mathematics
related belief scale was developed by the researcher based on the theoretical
framework by Op’t Eynde, De Corte and Verschaffel (2002). In this process, in the
pilot study, exploratory factor analysis (EFA) was conducted in order to determine
the subscales and validity of the scale. Factor analysis aims to identify both the
number and the nature of the hidden factors that explain the variance on a group of
observed measure. A factor is a variable that is not directly observable and has an
effect on observed measures. These observed measures are correlated by each
other as they are under the effect of the same factor (Brown, 2006). Indeed, factor
analysis is a way of data reduction in order to make data easy to handle. The
processes of development of the scale and pilot study are explained in detailed

below.
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In the main study, the scale developed and revised after the pilot study, was
implemented to the participants and descriptive statistics including mean, standard
deviation and frequencies were computed. Moreover, confirmatory factor analysis
was conducted in order to test the construct validity of the scale. Confirmatory
factor analysis (CFA) tests the relationship between factors and observed
measures. In order to conduct CFA, there is a need to have a prior knowledge
about the factors and the observed measures that are related to these factors
(Brown, 2006). Indeed, the model constructed with the EFA was tested with CFA.

In the second phase, it is aimed to investigate possible gender related differences
in 5" grade students’ mathematic related beliefs. Therefore, the second phase of
the study is designed as a causal-comparative study. Causal-comparative studies
aim to investigate how individuals’ existing characteristics affect some other
variables (Franken, Huyn & Wallen, 2012). For this purpose, multivariate analysis

of variance and independent-samples t-test analysis was conducted.

3.1.1. Population and Sampling

The target population of the study is all 5th grade students in Turkey. As the target
population is considerably wide, it is difficult to reach all students. Therefore, the
accessible population is defined as the 5th grade students in Sivas in Turkey.
Students were accessed through cluster random sampling of the schools. There
were 72 schools in Sivas listed in the Ministry of National Education (MONE)
website. From this list, 14 schools were chosen randomly by the researcher and

data were collected from these schools.

3.2.Instrumentation

In this part, the development process of data collection instrument was explained.

The procedures in the construction of the belief scale were addressed in detail.

3.2.1. Data Collection Instrument

Mathematics-Related Belief Scale (MRBS) was used as the data collection tool in
the present study. The existing literature was considered in the construction of the
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instrument. MRBS consisted of two main parts as (1) demographic information
and (2) mathematics related belief scale. In the demographic part, students’ age
and gender were asked. Age was asked to understand the student profile and
gender was asked in order to help researcher to analyze the possible differences in

students’ beliefs with respect to gender.

In the mathematics related belief scale part, students were asked to point out their
level of agreement on each belief statement. MRBS consisted of 25 items in the
form of 3 point Likert type scale and an open-ended question which was not in the
scope of this study. Students’ ages were taken into consideration when deciding
the number of the Likert scale. Kayaaslan (2006) indicated that 4" and 5" grade
students have difficulty in understanding partially agree or partially disagree
statements. Hence, 3-point scale was preferred. Scale items were scored as
Disagree (1), Neutral (2), and Agree (3). The maximum score can be taken from
the scale is 75 and minimum score is 25. The development process of the scale is
explained in detail below.

3.2.2. Development of MRBS

The development process of the scale consists of three main steps. First of all,
related literature was reviewed in detail and items were written. Second, experts’

opinions were gathered and items were revised. Last, pilot study was conducted.

3.2.2.1. Survey of mathematics related belief scales in literature

The literature review about the scale construction process was carried out in two
phases. In the first phase of the scale construction process, the mathematics-related
beliefs frameworks in the literature were examined in detail. After the examination
of the available literature, the framework suggested by Op’t Eynde, De Corte and
Verschaffel (2002) was considered as the basis is the current study. The reason
behind this preference is that this framework suggests the most contemporary
belief structure in the literature. Moreover, the framework was used in studies with

different samples from different countries which provide some evidence for its
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validity (Andrews, Diego-Mantecon, Op’t Eynde & Sayers, 2007; Diego-
Mantecon, Andrews & Op’t Eynde, 2007; Op’t Eynde & De Corte, 2002;
Yildirim-Cayir, 2003). The framework consists of three domains as beliefs about
mathematic education, beliefs about self and beliefs about social context. Beliefs
about mathematics education consists of three subscales as beliefs about
mathematics as a subject, beliefs about mathematical learning and problem solving
and beliefs about mathematics teaching in general. Beliefs about self consist of
four subdomains as self-efficacy beliefs, control beliefs, task value beliefs, and
goal orientation beliefs. Beliefs about social context consist of two subdomains as
beliefs about social norms in their own class, and beliefs about socio-mathematical
norms in their own class (Op’t Eynde et al, 2002). The related aspects of the
framework were examined in the study. In general, these factors were studied

individually in many studies in the literature.

In the second phase, an extensive review was made specifically about determined
subscales. In each subscale, the scales about students’ mathematics-related beliefs
constructed in the literature were examined in order to understand what kinds of
items explained the construct. These scales have both common and different
aspects. In the process of item construction, both common and different
perceptions were taken into consideration in order to get a more comprehensive
instrument. After these studies, the first version of the instrument was developed.
The first version of the scale consisted of 68 items. Items are given with respect to

the factors in Appendix A.

3.2.2.2. Experts’ opinion

In the first phase, the first version of the scale was shared by two researchers
working on beliefs in mathematics education. They were asked to examine the
items with respect to the content, comprehensibility and coherence with the
factors. They indicated that factors are coherent with items and they suggested
using ‘I’ language instead of the general sentences. After they reviewed and

suggested changes in the items, revised items were shared by two specialists in the
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field of educational measurement. They were asked to examine the items with
respect to their properness of the scale in terms of measurement principles. They
eliminated the items which addressed the same meaning in order to make the scale
more manageable for 5" graders. Then, two middle school mathematics teachers
reviewed the items for whether the items were clear and understandable for
students as they have more interaction with the students. Teachers suggested
certain changes about wording of the items and some of the items were revised.

After the expert opinions 35 items remained in the scale.

3.2.2.3. Students’ Interviews

After the expert revisions, five 5" grade students from a public school were
interviewed about clarity of the statements. Students were asked about whether
they had any difficulty in understanding the statements, word or phrase in the
scale. They indicated that they had struggle in three items. In the item “our
teachers guide us when we are learning,” students interpreted guiding as teaching
and they could not realize the difference between them. Indeed, they perceived all
activities that their teacher did as guiding. Hence, this item was deleted. Some
students had problems in the item about relationship construction between old and
new knowledge. When students were asked what it means, the ones who were
seemed to be able to build the relationship were able to explaine, but the others
couldn’t understand the item and preferred undecided. Hence, in order to make the
item clearer, it was revised as ‘I need to remember the things I learned before
when | am learning new things.” Last, some students didn’t understand the item
about being capable in classroom discussions and this item also was revised. After
the student interviews, items were reviewed once more and the fourth version of
the scale was constructed. The pilot version which was the pilot version of the
scale consists of 34 items is (see, Appendix B). Moreover, in order to get a prior
knowledge about the time students needed to complete the scale, how much time
students spent in answering questions was observed. Thirty minutes seemed

adequate for students to complete the whole scale.
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3.2.2.4. Pilot Study

Pilot study is an important step in the construction process of a scale. It ensures the
construct validity and reliability of the scale. Construct is a characteristic that is
not directly observable but it is assumed that people behave differently with
respect to having that characteristic or not (Best & Kahn, 2006). Construct validity
of a scale refers to the degree in which the items of the scale “can be account for
by the explanatory constructs of a sound theory” (Best & Kahn, 2006, p.296).
Therefore, it is very important to ensure whether the items of the scale measure

students’ beliefs or not.

Data were collected from two public middle schools in Ankara. The sampling
procedure in pilot study was convenient. There are different suggestions about the
sample size for getting proper factor analysis results in the literature. Tabachnick
and Fidell (2007) argue that sample size should be 10 times of the item number or
at least 300 for proper factor analysis. On the other hand, Gorsuch (1983) indicates
that it should be 5 times of the number of items in the scale (as cited in MacCallum
& Widaman, 1999). Although there are many other suggestions, it is indicated that
larger the sample sizes produce more proper results. In the pilot study, all
suggestions are taken into consideration and data were collected from 390 students
for the factor analysis.

Data in the pilot study were collected by the researcher. Before distributing the
instrument, the researcher reminded students that there was no correct answer and
their thoughts were important for the research. Moreover, students were also
informed that no information would be shared with their teachers, their answers

would not affect their grades, and there was no need for writing their names.

3.2.2.4.1. Data Analysis of Pilot Study
The pilot version of the scale, which consisted of 34 items, was administrated to
390 students from two schools in Ankara. Among the participants, 182 students

were females and 201 were males, and 7 students didn’t mention their genders.
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Principle Component Analysis (PCA) was conducted in order to determine the
subscales and the validity of the scale.

Before conducting PCA, negatively worded items (items 1, 9, 16, 18, 20, 21, 26,
28, 29) were reversed. Before conducting the analysis, it should be ensured that
data are appropriate for factor analysis. First of all, sample size should be adequate
for factor analysis. This was ensured by implementing the scale to 390 students.
Second, data should be factorable which means that some correlations between the
items should exist (Tabachnick & Fidell, 2007). For this assumption PCA provides
two analyses as Bartlett Sphericity Test and Kaiser-Meyer-Olkin (KMO) measure
of sampling adequacy. In order to be appropriate for the factor analysis, Bartlett
Sphericity Test should be significant, which means that p value should be smaller
than 0.05 and KMO value should be at least 0.6 (Tabachnick & Fidell, 2007). The
analysis indicated that data set was appropriate for factor analysis (F=0.797,
p<0.05).

In the selection process of the items which fit the factor structure, item
communalities were checked in the first phase and items whose communalities
were smaller than 0.2 were deleted as small communalities indicated that the
variable was not related to the other variables in the data set (Tabachnick & Fidell,
2007). For this reason 11 items (items 1, 2, 5, 7, 9, 10, 14, 15, 16, 18 and 27) were

removed from the analysis.

For proper factor solution items should have factor loadings 0.3 or above for and
they should load one factor prominently which means that the difference between
factor loadings should be greater than 0.1 (Tabachnick & Fidell, 2007). When
deciding the number of factors, the eigenvalues should be taken into consideration
first and the ones below one should not be taken as factors. However, only
eigenvalues might not be sufficient for the final decision. Another estimate can be
made by interpreting the scree plot, but there is still need for more analysis for a
proper factor solution (Tabachnick & Fidell, 2007). Based on these criteria, the
factor analysis was conducted.
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The results of the first analysis showed that there were 11 factors whose
eigenvalues were more than 1. However, the scree plot seemed very complicated
to reduce the factors and factor loadings were not appropriate. In order to get the
best factor solution, the Promax rotation method, which is a kind of oblique
rotation, was used because according to Tabachnick and Fidell (2007), oblique
rotation gives more reasonable results in identifying the factor which correlates
than the one doesn’t. After this reduction, the analysis was conducted once more
and it was decided that the most appropriate factor solution was three factor
solution. The scree plot which is shown in Figure 3.1 also supported three factor
solution. According to results of this analysis, the items which loaded to an
unrelated factor (items 11, 25), whose factor loadings were smaller than 0.3 (item
31), and which loads almost equal to more than one factor (items 17, 19) were

removed from the scale.

After deciding the factor structure, the items important for the research were added
one by one and 5 items (items 2, 10, 15, 16, and 19) were included as they didn’t
conflict with the factor structure. Moreover, two items (item 18, 25) whose factor
loadings were smaller than 0.3 were also added to the scale as they were
important. However, the wordings which might cause conflict for students were
determined and their wordings were changed for the actual implementation.

Eigenvalue

T 1 17 17T 17T 17T 17 T T T T T T T"T
12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Figure 3.1 Scree plots of eigenvalues of trial version of the scale.
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According to the results of the analysis, 6 items (items 28, 29, 30, 32, 33, 34)
loaded under the first component, 7 items (items 16, 20, 21, 22, 23, 24, 26) loaded
under the second component and 10 items (items 2, 3, 4, 6, 8, 10, 12, 13, 15, 19)
loaded under the third component. This structure explained 35% of the total
variance in dependent variable. Item 18 was placed under the third component and
item 25 was placed under the second component. Component 1 was named as
“views about teacher role”, component 2 was named “self-efficacy beliefs” and
component 3 was named “beliefs about mathematics and learning mathematics.”

The factor loadings of the items are given in Table 3.1.

Table 3.1 Rotated factor analysis results for 23 items in the pilot study

Teacher role Self-efficacy Mathematics and learning

Item2 126 152 218
Item3 -.139 .096 596
Item4 -.139 144 598
Item6 155 -.028 504
Item8 -.150 .088 509
Item10 -.075 -111 .298
Item12 150 -.183 657
Item13 218 -.120 423
Item15 -.126 105 395
Item16 -.106 484 -.203
Item19 .054 -.124 517
Item20 127 714 -.039
Iltem21 .088 .695 .065
Item22 230 312 223
Item23 .085 677 -.040
Item24 .084 529 .099
Item26 -.172 717 041
Item28 527 -.050 194
Item29 -.630 .000 -.004
Item30 432 .033 -.024
Item32 795 .000 -.183
Item33 .698 -.014 -.144
Item34 .709 078 -111
Variance explained 19.62% 8.67% 7.1%

Reliability of the scale is another important feature. Cronbach’s Alpha coefficient

is a common reliability measure in social studies. Cronbach’s Alpha coefficient

43



takes values between 0 and 1 and in order to get a reliable scale it should be above
0.7 (Tabachnick & Fidell, 2007). In the current study, Cronbach’s Alfa coefficient
was computed for the reliability measure and it was calculated as 0.77 for the pilot
study which indicated a satisfactory reliable measure. The Cronbach’s Alpha value
for components of teacher’s role was 0.48, self-efficacy was 0.73, and
mathematics and mathematics learning was 0.6. The overall reliability of the scale
was high, but teacher’s role component had lower reliability measure. The reason
might be related to the number of items and the teacher’s role component had 6
items. Cronbach’s Alpha value is very sensitive to number of items and when the
number of items is fewer than ten, it may take lower values. In this case mean
inter-item correlations were suggested to use for reliability measure. The optimal
values for mean inter-item correlations are between .2 and .4 (Tabachnick &
Fidell, 2007). The mean inter-item correlation value for teacher role subscale was
.22 which is in acceptable range for reliability.

After the analysis, a last open-ended item was added to the scale asking about
students’ understanding about what mathematics was and the final version of the
mathematics-related belief scale was created. This last question was not included
in the current study. The final version of the scale which consists of 25 items is in
Appendix C.

3.2.2.4.2. Limitations of the Pilot Study

In the pilot study, sampling procedure was convenient. This was an important
limitation for the study because sampling procedure affects the variance in data
set. In order to minimize this affect, it was aimed to increase the sample size in the
study for EFA.

3.3. Data Collection Procedure

Prior to application of the MRBS, the researcher applied the ethics committee of
Middle East Technical University in order to ensure that there was no ethical issue

in the application of the scale. After that, the researcher applied for permission to
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Ministry of National Education (MONE) in order to conduct research on the
middle schools in Sivas. The ethics approval form is given in Appendix E.

Data were collected from beginning 5" grade students in September 2014 from 14
primary schools in Sivas. Data were collected by the researcher in one class hour
in each classroom considering the time for the distribution of the scale,
implementation, and collecting the filled-out scales. The aim of the study and how
the data would be used were explained to teachers and school administrators.
Students were also informed about the aim of the study and how they should
respond the items. Before distributing the scale, the researcher reminded students
that there was no correct answer and their thoughts were important for the
research. Moreover, students were also informed that no information would be
shared with their teachers, their answers would not affect their grades, and there

was no need for writing their names.

3.4. Analysis of Data

Data analysis was conducted in five parts as (1) descriptive statistics, (2)
confirmatory factor analysis, (3) internal and external validity analysis of data, (4)
reliability analysis, and (5) the effect of gender.

3.4.1. Descriptive Statistics

The main purpose of the study is describing 5" grade students’ mathematics
related beliefs. For this purpose the mean, standard deviation and frequencies of
students’ agreements on scale items were computed. Before this process,
negatively worded items were reversed and students’ scores from the scale were

computed. The SPSS 16 package program was used for these analyses.

3.4.2. Confirmatory Factor Analysis

Confirmatory Factor Analysis (CFA) aims to measure the relationship between

observed measures and factors. In order to conduct CFA, there is a need to have a

prior knowledge about the factors and the observed measures that are related to

these factors (Brown, 2006). Indeed, the model constructed with the EFA was
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tested with CFA. CFA is conducted in order to ensure construct validity of the
scale. For CFA analysis, LISREL program was used.

3.4.3. Internal and External Validity Analysis

Validity is one of the most important features of a research design. Validity is
defined as “the appropriateness, meaningfulness, correctness, and usefulness of
any inferences a researcher draws based on data obtained through the use of an
instrument” (Franken, Huyn & Wallen, 2012). Hence, in order to get proper
inferences, the data should be gathered in a valid way. There are two types of
validity as internal and external validity. The analysis of the validity requires both

elimination of validity treats and examination of validity evidences.

3.4.3.1. Analysis of Validity Treats

In this part, internal validity treats and external validity of the study were
explained in detail.

3.4.3.2. Internal Validity

In survey studies, there are four main internal validity treats which are mortality,
location, instrumentation and instrument decay (Franken, Huyn & Wallen, 2012).
In causal-comparative studies there are two more validity treats as subject
characteristics and data collector bias. These threats and how they were handled in

the present study are explained below.

Mortality means losing some of the participants during the study. It generally
occurs in studies which take time (Franken, Huyn & Wallen, 2012). In the current
study, data were collected in one class hour. Hence, mortality was not a treat for

this study because there was no subject loss.

Franken, Huyn and Wallen (2012) indicated that the place where the data collected
may influence participants’ responses which is called as location treat. In the

current study, location treat may occur because data were collected from different
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schools. However, the data were collected in students’ regular classrooms. Hence,
all students were familiar with their classrooms, it may be assumed that locations

were similar and this reduces location treat.

Instrumentation is another internal validity treat. It is indicated that the way
instrument administrated might influence the responses of participants (Franken,
Huyn & Wallen, 2012). In order to minimize this effect, data were collected by the
researcher and researcher did her best to behave in similar ways in different

classrooms.

The last internal validity treat of survey studies mentioned by Franken, Huyn and
Wallen, (2012) is instrument decay. It is occurs when instrument’s nature is
changed throughout the study. In the current study there was no change in the

nature of the instrument.

In causal-comparative studies, existing groups are compared. However, these
groups may or may not be equivalent with respect to some other variables which
are influential for the study (Franken, Huyn & Wallen, 2012). In this case, subject
characteristics treat occurs. Three steps were suggested in the handling process of
this treat. First, what other variables are known or logically expected to influence
the study should be examined, then the distribution of these variables between
groups should be determined, and finally how these variables affect the results
should be investigated (Franken, Huyn & Wallen, 2012). In belief studies, the
effect of age, socioeconomic status and academic achievement are generally
investigated. Ages of the students were similar as the study conducted with 5%
grade students. It is assumed that the socioeconomic status and academic
achievement variables were similar because of the random sampling of public

schools.

The last treat is data collector bias which occurs when the data collector behaves in
a different way between groups (Franken, Huyn & Wallen, 2012). However, this is
not the case in the current study because data were collected from males and

females in the same classes at the same time.

47



3.4.3.3. External Validity

External validity is defined as “the extent to which the results of a study can be
generalized” (Franken, Huyn & Wallen, 2012, p.103). The target population of the
current study is all 5" grade students in Turkey. As the target population is quite
large, the accessible population is defined as all 5" grade students in Sivas. There
are 72 secondary schools in Sivas at the time of the study. Cluster random
sampling procedure was used as a sampling procedure. Random sampling is a way
of ensuring the generalizability of the results (Franken, Huyn & Wallen, 2012).
Hence, the results of the study can be generalized the whole 5" grade students in
Sivas. Moreover, as the curriculum is the same all over the country, the results also

may give an idea about students’ beliefs in similar cities.

3.4.3.4. Analysis of Validity Evidences

Validity is one of the most important features that an instrument should have.
There are three main evidences of validity: content-related, construct-related and
criterion-related validity. For the current study, content- and construct-related

validity evidences were checked.

Content-related evidence of validity is about appropriateness, comprehensiveness,
logicalness and adequateness of the content and the format for the instrument
(Franken, Huyn & Wallen, 2012). In order to ensure content related validity, two
researchers working on mathematics related beliefs examined the scale items for
whether they were measuring students’ beliefs or not. The experts agreed on that

the content was appropriate and adequate for the targeted purposes.

Construct-related validity of the scale is determined by EFA and CFA analysis. In
the pilot study, EFA analysis results indicated that scale consisted of three factors
which explained 35% of the total variance. In the main study, CFA analysis was
conducted and results indicated that the factors solution model fit the data and

model was significant. Therefore, it can be inferred from these results that scale is
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measuring the construct. The more detailed information about CFA is given in part
4.1.

3.4.4. Reliability Analysis

Reliability indicates the level of consistency of the results taken from the
instrument (Best & Khan, 2006). There are different reliability measures. In
general Cronbach’s Alpha coefficient was used as reliability measure. It is
indicated that Cronbach alpha coefficient should be at least 0.7 in order to get
reliable scale. However, when the number of items is less than 10, Cronbach alpha
coefficient may take very small values. In order to overcome this issue, it is
suggested that the mean inter-item correlations should be reported with small
number of items. The optimal values for mean inter-item correlations are between
.2 and .4 (Tabachnick & Fidell, 2007). In the current study, both reliability

measures were used with respect to the number of items in each subscale.

3.4.5. Gender

For the third research question, gender related differences in students’
mathematics-related beliefs were examined. For this purpose, multivariate analysis
of variance (MANOVA) and independent-samples t-test was conducted. In the

analysis SPSS 21 package program was used.
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CHAPTER 4

RESULTS

Results of the data analysis were reported in this section. Results were given in
five main parts. First, the descriptive statistics were given. Second, reliability of
the scale was provided. Next, results of CFA analysis, which indicated the validity
of the model constructed in the pilot study, were given. Then, results regarding
students’ mathematics-related beliefs were documented. Last, MANOVA and
independent-samples t-test results, which address gender differences, were
reported.

4.1. Descriptive Statistics

Data were collected form 14 schools in Sivas city center. The descriptive statistics

with respect to school and gender is given in Table 4.1.

A total of 750 students participated in the study. However, 10 students answered
all items as agreed. Hence, these students were removed from the analysis and all
analysis was conducted by data gathered from 740 students. Among the
participants, 359 participants were females, 356 participants were males and 25

participants didn’t mention their genders.

A final review of the scale by researchers working on self-efficacy resulted in
removal of 3 items from the self-efficacy subscale because these three items did
not directly represent the self-efficacy construct. All analyses were conducted after

removing these three items.
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Table 4.1 Descriptive statistics with respect to school and gender.

Gender

School Girl Boy Missing Total

School 1 31 18 2 51
School 2 27 25 3 55
School 3 25 18 3 46
School 4 34 42 3 79
School 5 42 27 0 69
School 6 27 32 2 61
School 7 23 29 5 57
School 8 19 26 1 46
School 9 18 30 0 48
School 10 16 20 2 38
School 11 26 35 3 64
School 12 34 32 1 67
School 13 20 15 0 35
School 14 17 7 0 24
TOTAL 359 356 25 740

4.2.Reliability Analysis

In the current study, the scale consisted of 3 subscales. Hence, the reliability
coefficient should be computed with respect to each subscale. In mathematics and
mathematics learning subscale, there were 11 items and the Cronbach’s Alpha
value was found as 0.7, which is an acceptable value. In self-efficacy subscale,
there were 5 items and in teacher role subscale there were 6 items. Hence, the
mean inter-item correlations were computed for these scales. The mean inter-item
correlation value for self-efficacy subscale was 0.27 and for teacher role subscale
was 0.2, which are in the acceptable range for reliable scale. Hence, the scale can

be considered as reliable.

4.3. Confirmatory Factor Analysis

In order to ensure the validity of the scale and appropriateness of the model
constructed in the pilot study, confirmatory factor analysis (CFA) was conducted.

Data were analyzed by the LISREL program.
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4.3.1. Preliminary Analysis

Before conducting any analysis, the data should be prepared for the analysis and
assumptions of that analysis should be checked. Dealing with missing data is an
important first step before conducting any analysis. There may be different types
of missing data with different reasons. Data may be missing at random or some of
the participants may prefer not to answer specific questions. In each case, the
solution approaches are different and non-random missing data should be taken
into consideration (Brown, 2006). However, in the current study there were no

missing data and this issue was not taken into consideration.

Normality is an important assumption in CFA because non-normal distributions
cause inflated chi square values and underestimation of fit indexes (Brown, 2006).
In order to ensure normality, one way is detecting outliers and removing them
from the analysis. In multivariate statistics, one of the currently used methods to
detect outliers is Mahalanobis distance (Tabachnick & Fidell, 2007). Mahalanobis
distance is available in SPSS program. As the current scale consisted of 3
subscales, Mahalanobis distances were computed with respect to these subscale
scores for each participant. Tabachnick and Fidell (2007) propose the chi square
value with p<0.001 and degrees of freedom as number of variables and the
distances greater than this value indicates outliers. For the current study, the
Mahalanobis distances greater than 16.68 indicated outliers. The Mahalanobis
distance for each participant was computed and resulted in 13 outliers. These
participants were removed from the data set to get more proper factor solution

model.

After outliers were removed, normality tests were computed for each subscale. The
skewness and kurtosis values for each subscale are given in Table 4.2 and the

histograms and normal Q-Q plots are given in Appendix D.

After cleaning the outliers, the skewness and kurtosis values were in acceptable

range. Hence, data with 727 participants were appropriate for CFA.
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Table 4.2 Normality values for each subscale.

Subscales Skewness  Kurtosis
Mathematics and Learning mathematics -1.037 1.688
Self-efficacy -0.828 0.011
Teacher role -0.953 1.331

4.3.2. Model Evaluation

The model specified in the current study is given in Figure 4.1. According to
Brown and Moore (2012), model evaluation should be based on two aspects as
general goodness of fit statistics and significance of the models’ parameter

estimates.

4.3.2.1. Goodness of Fit Indices

General goodness of fit indices give information about the level of correspondence
between parameters produced in CFA solution and relationships observed in
sample data (Brown, 2006). The classic index for goodness of fit statistics is chi
square. However, as chi square index is too sensitive to the sample size, another
index y?2/ df is commonly used instead. Standardized root mean square residuals
(SRMR) and root mean square error of approximation (RMSEA) are also widely
used and accepted goodness of fit indexes (Brown & Moore, 2012). Goodness of
indices of the model and acceptable values are given in Table 4.3. The acceptable
values for indices are taken from Tabachnick and Fidel (2007) and Hu and Bentler
(1999).

Table 4.3 Goodness of fit indices

Fit Indices Good fit Acceptable fit Model value
v | df 0<y?/df <2 2<2/df <8 2.64

SRMR 0<SRMR<.05 .05<SRMR<.10 .052
RMSEA 0<RMSEA<.05 .05<RMSEA<.08 .048

GFI 95<GFI<1 90 <GFI <.95 94

AGFI 90 <AGFI<1 .85 < AGFI < .90 92
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Figure 4. 1 CFA Model with Estimates
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According to RMSEA, GFI and AGFI values model indicated good fit. y? / df and
SRMR indices indicated acceptable fit. Hence, the model was considered as
appropriate. When the factor loadings were examined, the factor loadings of item 6
and item 18 are very low. These items seem problematic and their significance will

be examined in section 4.3.2.3.

4.3.2.2. Significance of Model Parameters

The last step of the model evaluation is interpreting the significance of model
parameters because it can be interpreted for only good fitting factor solutions. It
gives information about significance of the relationship between factors and items,
and magnitude and direction of the relationship. Estimates which are not
statistically significant imply that either the parameter is unnecessary or it is not a
good measure for specified factor (Brown & Moore, 2012). In Figure 4.2, t-values
for significance of the relationship are given with respect to .05 alpha value. When
the figure is examined, item 6 and item 18 indicated non-significant relationship.
Therefore, these items were removed from the scale. Indeed, factor loadings of
item 18 was less than 0.30 in the pilot analysis but that item was important for the
research, and it was revised and included the scale. However, it is proved in the

analysis that this item was not significant.

After removing two items from the model, the new model with 23 items was

evaluated. The fit indices of model 2 were summarized in Table 4.4.

Table 4.4 Goodness of fit indices for model 2

Fit Indices Good fit Acceptable fit Model value
v [ df 0<y*/df <2 2< ¥ /df <8 2.9

SRMR 0 <SRMR < .05 .05<SRMR < .10 .052
RMSEA 0<RMSEA <.05 .05<RMSEA<.08 .051

GFI 95 <GFI<1 90 < GFI <.95 93

AGFI 90 <AGFI<1 .85 < AGFI < .90 91

The new fit indices (x> / df=2.9, SRMR=0.052, RMSEA=0.051, GFI=0.93)

indicated acceptable fit and AGFI1=0.91 indicated good fit. Hence, 23 items model
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was appropriate. Moreover, the modification indices were not changed and new
estimates didn’t produce any items with non-significant relationship. Therefore,

the construct validity of the scale was ensured.

4.4 .Students’ Mathematics-Related Beliefs

In order to determine students’ mathematics related beliefs, descriptive statistics
was computed. Students’ mathematics-related beliefs were examined both item by
item and with respect to subscales. The mean and standard deviation of each item
are given in Table 4. In the table, items were given with respect to their subscale as
MML indicates mathematics and mathematics learning, SE indicates self-efficacy,
and TR indicates teacher role. In mathematics and mathematics learning subscale,
students believed that mathematics was useful in daily life (M=2.87) and it made
their lives easier (M=2.91). Most of the students agreed that understanding was
important while learning mathematics (M=2.92) and they tended to believe that
studying could increase their ability in mathematics (M=2.87). Moreover,
remarkable number of students agreed that mathematics concepts were related to
each other (M=2.72), they needed to remember previous knowledge while learning
mathematics (M=2.79), and developing different solution methods was important
in problem solving (M=2.75). On the other hand, students were not sure about
whether making mistakes would help their learning or not (M=2.15).

In the case of self-efficacy beliefs, more than half of the students indicated that
mathematics was not difficult for them (M=2.65) and they had ability in
mathematics (M=2.51). However, they were not much sure about the only correct

way of solving problems was their teachers” method or not (M=2.30).

When the teacher role views were examined, although they believed their teachers
were friendly (M=2.80), listened to them carefully (M=2.88), and mathematics
courses were fun (M=2.71), they had nonavailing beliefs that teacher was the one
who transferred the knowledge (M=1.07) and showed them how to solve problems
step by step (M=1.11). Moreover, students also mentioned that their teachers did
not enable them to discuss mathematics problems with their classmates (M=1.93).
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Table 4.5 Descriptive statistics for each item

Items Mean S.D
MML1: Mathematics concepts are related to each other. 2.72 541
MML2: We use school mathematics concepts in our daily life. 2.87  .398
MML3: Knowing mathematics makes our life easier. 291  .338
MML4: Mathematics homework helps me understand mathematics 2.86  .423
better.

MMLS5: Studying mathematics increases our mathematics ability.  2.87 417
MML6: Making mistakes in mathematics helps in learning. 215 821
MMLY7: Understanding is important while learning mathematics. 292 .335
MMLS8: There may be more than one solution path for 2.83 .434
mathematics problems.

MML9: While learning mathematics, | need to remember my 279  .494
previous knowledge.

SE10 When we don’t understand a mathematics concept for the 2.26  .844
first time, we cannot understand it later.*

MML11 Mathematics problems can be solved correctly only by 2.30  .829
our teachers’ solution methods.*

MML12: It is important to develop different solutions while 2.75  .535
solving a mathematics problem.

SE 13: Mathematics is a difficult subject for me.* 2.65  .647
SE 14: I think I don’t have ability in mathematics.* 251 724
SE 15: | can make mathematics homework easily. 275 517
SE 16: While studying mathematics, | feel that my self-confidence 2.58 .710
is decreasing.*

SE 17: Mathematics is easy for me to understand. 2.69 .568
SE 18: When 1 studied enough, | can understand the mathematics 2.54  .732
lesson

SE 19: | panic when | come across a different mathematics 2.33  .795
problem.*

TR 20: Teacher is the one who transfers knowledge to us.* 1.07 331
TR 21: Teacher shows us how to solve mathematics problems step 1.11  .404
by step.*

TR 22: Our teacher enables us to discuss mathematics problems 1.93  .776
with our classmates.

Item 2.80  .498
TR 23: Our teacher behaves us friendly.

TR 24: Our teacher teaches mathematics lessons in a fun way. 271 585
TR 25: When we ask questions, our teacher listens to us carefully. 2.88  .401

* Indicates negative items

-All items were translated by the researchers.
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Students’ belief scores with respect to each subscale were computed. The
descriptive statistics related to each subscale is given in Table 4.2. Beliefs about
mathematics and mathematics learning subscale consisted of 11 items, where
maximum score that could be taken from this subscale was 33 and minimum score
was 11. Beliefs about self-efficacy subscale consisted of 5 items, with maximum
score of 24 and minimum score of 8. Views about teacher roles subscale consisted
of 6 items where maximum score that can be taken from this subscale was 18 and

minimum score was 6.

Table 4.6 Descriptive statistics with respect to subscales.

Factors Min. Max. Mean S.D.
Mathematics and Mathematics Learning (MML) 14 33 29.98 2.60
Self-efficacy (SE) 9 24 20.30 3.01
Teacher Role (TR) 6 17 1251 1.38

When the Table 4.5 was examined, students seemed to have rather availing beliefs
in mathematics and mathematics learning (m=29.98) and self-efficacy (m=20.30)
subscales. On the other hand, in teacher’s role (m=12.51) subscale, students

seemed neutral.

4.5.Gender

The gender related differences among students’ mathematics-related beliefs were
also investigated in this study through multivariate analysis of variance
(MANOVA). The mean scores of mathematics and mathematics learning, self-
efficacy and teacher role were examined separately. The hypothesis tested for

gender effect is given below.

Ho: There is no gender difference in students’ mathematics and mathematics
learning beliefs.
Hi: Students” mathematics and mathematics learning beliefs differ with respect

to their genders.
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Ho: There is no gender difference in students’ self-efficacy beliefs.
Hi: Students’ self-efficacy beliefs differ with respect to their genders.

Ho: There is no gender difference in students’ views about teacher role.

Hi: Students’ teacher role views differ with respect to their genders.

Prior to conduct MANOVA, the assumptions of the analysis were checked.

45.1. Assumptions of MANOVA

MANOVA has five main assumptions which are sample size, normality,
homogeneity of regressions, multicollinearity and singularity and homogenity of

varainces and covariance matrices (Tabachnick & Fidell, 2007).

The outlier analysis and normality evidences of the data were mentioned in section
4.3.1. For the sample size, MANOVA analysis requires that the number of cases in
each cell should be more than the number of dependent variables. In the current
study, the sample size was large and there were much more cases than it. Hence,
there were no problems related to the sample size. The homogeneity of regression
assumption is an issue only in the cases that the order of dependent variables
areissue of interest (Tabachnick & Fidell, 2007). In the current study, there was no

need to consider this assumption.

Multicollinearity and singularity is the next assumption. MANOVA analysis gives
the most appropriate results when the relationships between dependent variables
are moderate. When there are high correlations between the variables then this
implies the existence of multicollinearity and in this case it is better to removing
one of the dependent variables or combining these variables into one. On the other
hand, if the correlations are too low, then it is better to analyse these varables into
separate univariate analysis. The easiest way to examine this assumption is
computing the correlations between dependent variables (Tabachnick & Fidell,
2007). The Pearson correlations between dependent variables are given in Table
4.7.
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When the table was examined, it appeared that teacher role views had very low
correlations with the other two scales, while self-efficacy and mathematics and
mathematics learning correlated moderately. This result implied that it was better
to analyse teacher role views subscale with a single independent-samples t test
while MANOVA was appropriate for examining gender differences on self-
efficacy and mathematics and mathematics learning.

Table 4.7 Correlations between dependent variables

MML SE TR
MML 1 325 121
SE 1 -.003
TR 1

The last assumption of the MANOVA is homogeneity of the variance and
covariance matireces. This assumption requires that the variance and covariance
matireces of each cell are taken from the same population’ the variance and
covariance matireces. For this assumption Box’s M test was examined for
dependent variables of self-efficacy and mathematics and mathematics learning
scores. It is indicated that is signifigance value of this test is larger than .001 than
the assumption is ensured (Tabachnick & Fidell, 2007). The results of the Box’s M
indicated that the homogeneity of variance and covariance assumption was
ensured (F=1.719, p=.161)

4.5.2. Assumptions of Independent-Samples t-Test

T-test has five main assumptions which are level of measurement, random
sampling, independence of observation, normality, and homogeneity of variances
(Tabachnick & Fidell, 2007).

Level of measurement indicates that the independent variable should be at least
interval level (Tabachnick & Fidell, 2007). As the scale is Likert type, it is
assumed that it measures at interval level (Norman, 2010). Random sampling is
required for the analysis in theory. However, it is generally violated in the real
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implementations. In the current study, sampling procedure was cluster random

sampling, therefore there was no problem about randomization.

Another assumption is independence of observation which means that the
responses of each participant should not be affected by others’ responses. In the
current study, data were collected from different schools. Hence, the responses of
individuals from different schools didn’t affect each other. The scale was
implemented by the researcher in each school. Students were informed that their
own responses were important and there was no right or wrong answer. Students
were warned about completing the scale themselves and researcher also didn’t let

students share their responses during the implementation process.

Normality is another basic assumption of t-test. Section 4.3.1 explains the

normality of the data.

The last assumption of the t-test is homogeneity of the variances. This assumption
requires that the different samples taken from the same population have the same
variances (Tabachnick & Fidell, 2007). For this assumption Levene’s equality of
variance statistics was examined. Levene’s test of equality tests the null hypothesis
that the variances are not equal. Hence, the non-significant result of the Levene’s
test indicates equal variances. The results of the Levene’s test are given in Table
4.8

Table 4.8 Levene’s test of equality of variances

F df, Sig
Teacher role 3.175 713 0.075

When the results of Levene Test are examined teacher role subscale ensures the

equality of variance assumption.

4.5.3. Descriptive Statistics

The descriptive statistics with respect to gender and subscales are given in terms of

mean and standard deviation. Results are given at Table 4.9. When the table was
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examined, it seemed that the mean scores of male and female students were close
in mathematics and mathematics learning and self-efficacy subscales and were

equal in teacher role subscale.

Table 4.9 Descriptive statistics with respect to gender versus subscales

Subscale Gender Mean SD
. . . Female 30.35 2.25
Mathematics and Mathematics Learning Male 29.70 578
Self-efficacy Female 20.37 2.95
Male 20.32 3.04
Female 12.50 1.30
Teacher role Male 1250 1.44

45.4. Inferential Statistics

In order to determine the gender related differences on mathematics and
mathematics learning and self-efficacy subscale scores, MANOVA was conducted.
The results of the multivariate analysis are given in the Table 4.10.

Table 4.10 Multivariate analysis results

Effect Value Hyp.df Errordf Sig.
Intercept  Pillai’s Trace 995 2 704 000
Wilks’ Lambda .005 2 704 000
Hottelings’ Trace 210.21 2 704 000
Roy’s Largest Root 210.21 2 704 000

The results of the all analysis indicated that there was a gender difference in
students’ belief scores (p<.0005). In order to indicate in which subscale there was
a significant difference, the test of between subjects effect should be examined.
The test results are given in Table 4.11. The results indicated that while there were

no significant differences between male and female students on self-efficacy
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subscale, female students had significantly higher scores on mathematics and

mathematics learning subscale than male students.

Table 4.11 Test of between subjects effect

Type 111 Sum of

Source Squares f F Slg.
Gender MML 51.126 1 11.509 .001
SE 2.434 1 672 413

In order to determine the gender related differences on students’ teacher role
views independent-samples t-test was conducted. The result of the independent-
samples t-test indicated that there were no significant difference on students

teacher role views score between male and female students (F=-.041, p=.97).
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CHAPTER S

DISCUSSION AND CONCLUSION

This chapter presented a brief summary of major findings and their discussions.
Moreover, implications and recommendations for future research were mentioned

respectively.

5.1.Summary of the Study

Research on students’ mathematics related beliefs has been considered as very
important because they affect teaching and learning process (Op’t Eynde, De
Corte, & Verschaffeffel, 2002; Philipp, 2007). Indeed, students’ beliefs about the
mathematics affect how much effort they will spend for the tasks, their interest
about mathematics, and enjoyment with the task (Kloosterman, 2002). Many
studies support this idea and indicate that there is a reciprocal relationship between
mathematics learning and mathematics related beliefs (Duel, Hutter, & Schommer-
Aikines, 2005; House, 2010; Jansen, 2008; Kloosterman & Cougan, 1994; Koller,
2001).

The current study aimed to investigate 5" grade students’ mathematics related
beliefs. For this purpose, mathematics-related belief scale was developed by the
researcher in the first phase. Op’t Eynde et al (2002) belief framework was used as
a basis in the scale development process. Items were written according beliefs
about nature of mathematics, beliefs about learning mathematics, self-efficacy
beliefs and teacher role subdomains of the framework. Afterwards, the researcher
developed the scale by the help of expert opinions and pilot study. The pilot study
revealed that the scale consisted of 3 subscales. The final version of the scale was
implemented to 750 5™ grade students from 14 randomly chosen schools in Sivas

city center. Data were analyzed to validate the model constructed in the pilot
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study. After proving the validity and reliability of the scale, students’ mathematics
related beliefs and the possible differences on students’ beliefs based on gender
were examined. The results indicated that although students have authoritarian
teacher role views, they have availing self-efficacy and mathematics and
mathematics learning beliefs in general. For the gender-related differences,
independent-samples t-test was conducted. The results indicated that girls had
significantly greater scores in mathematics and mathematics learning subscale
than boys. On the other hand, in self efficacy and teacher role subscales, gender-

related difference in students’ scores was not significant.

5.2.Major Findings and Discussion
In this part mathematics-related belief scale (MRBS), students’ mathematics-

related beliefs and gender difference in students’ beliefs were discussed.

5.2.1. Mathematics-Related Belief Scale

In the current study, MRBS was developed with respect to the framework
constructed by Op’t Eynde, De Corte, and Verschaffeffel (2002). This framework
was preferred as it reflected the important issues emphasized by the curriculum
(MONE, 2013), it has been considered as contemporary and it was used in studies
with different samples from different countries which provided some evidence for
its cross cultural validity (Andrews, Diego-Mantecon, Op’t Eynde & Sayers, 2007,
Diego-Mantecon, Andrews & Op’t Eynde, 2007; Op’t Eynde & De Corte, 2003;
Yildirim-Cayir, 2008).

Op’t Eynde and De Corte’s (2003) study is similar with the current study as it used
the same framework and constructed a new scale addressing students’
mathematics-related beliefs. The scale constructed by Op’t Eynde and De Corte
(2003) which indicateed four subscales was refined and adapted in English and
Spanish by Andrews et al. (2007) and Diego-Mantecon et al. (2007). These
adaptations resulted in the same subscales as beliefs about role and functioning of
their own teachers indicating beliefs about social context, beliefs about

significance of and competence in mathematics indicating beliefs about self,
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mathematics as a social activity, and mathematics as a domain of excellence
indicating beliefs about mathematics. On the other hand, Yildirim-Cayir, (2008)
developed a new scale for Turkish students using the same framework. Her results
indicated three-factor solutions as beliefs about nature of mathematics, beliefs
about self and beliefs about social context. Although these studies have some
validity issues, their results are parallel to each other and they mainly address the

similar factor structures.

The development process of MRBS started with the four factor model as beliefs
about nature of mathematics, beliefs about learning mathematics, self-efficacy
beliefs and beliefs about teacher role. The results indicated that the beliefs about
nature of mathematics and learning mathematics formed a single subscale and self-
efficacy beliefs and teacher role views formed separate subscales. The main
difference between the current study and previously conducted studies with the
same framework is that while the MRBS addressed particular subscales of the
framework, others have addressed the whole framework. Hence, the current study
gives information about validity of the subscales of the framework, not the whole
framework. However, the subscales validated in this study confirmed the previous
studies and the structure of the framework as (i) beliefs about nature and learning
mathematics addressed beliefs about mathematics, (ii) self-efficacy beliefs
addressed beliefs about self, and (iii) views about teacher role provided insight

about belief about social context.

5.2.2. Students’ Mathematics-Related Beliefs

In the current study, data were collected in November 2014 which was 2 mounths
after students had started the middle school. Hence, it is assumed that students’
responces to the scale mostly adressed their primary school experiences as they
didn’t have much experience on 5™ grade. Hence, while interpreting the results, it
should be taken into consideration that their responses might be more related to

their experiences in the primary school.

The results of the analysis indicated that students had a tendency to hold

authoritarian teacher role views. Students’ responses indicated that their teachers
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did not support discussion in the mathematics classroom. This situation may cause
students to afraid of and avoid participating classroom discussions. On the other
hand, if students believed that they could learn mathematics through discussion,
they engaged in discussion in the mathematics class (Jansen, 2008). Moreover,
discussion participation affects the quality of students’ communication with their
peers and teacher (Turner & Patrick, 2004). Hence, not supporting an effective
discussion environment may prevent students to develop beliefs about discussion
and construct effective communication in the classroom. Therefore, guiding
mathematics teachers for effective discussion in the classroom could be considered
in order to help students develop beliefs about and practice effective discussion in

the middle school mathematics classrooms.

Students had more availing beliefs about nature of mathematics and mathematics
learning. This showed that students’ classroom experiences helped them to
develop beliefs about the connected nature of the mathematics concepts and
existence of multiple solutions in mathematics problems. This might be due to the
role of the learning environment in development of students’ beliefs (Mason &
Scrivani, 2004). Almost all students believed that understanding was important
while learning mathematics. Indeed, young students are willing to understand and
learn mathematics (Tuohilampi, Hannula & Varas, 2012). Students believed that
mathematics was useful and they could use it in their daily lives, a belief that
elementary school students tended to develop as they progressed towards higher
grades (Kloosterman, Raymond, & Emenaker, 1996). Therefore, findings in this
study might suggest that Turkish 5" grade students tend to have similar beliefs that

their counterparts develop in other countries.

Students seemed to believe that spending effort in mathematics resulted in
learning. Similarly, students tended to believe that anyone who tries can learn
mathematics (Kloosterman & Cougan, 1994). This might also indicate that fifth
grade students might not have developed beliefs about quick learning, which
indicates answering the questions as quick as possible regardless of the
understanding meaning of the concept. It generally relates learning quickly to

ability rather than hard work. Beliefs about quick learning could be attached to the
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examination systems that require students to find the correct answer quickly. As
Turkish students take national examinations after the 8" grade, they may not feel
the examination pressure much in the 5" grade and they tend to develop such
beliefs in older ages (Akkas, Ucar, Pigskin & Tasc1, 2010).

The results of the study indicated that although students had nonavaling views
about teacher role, they mostly had availing beliefs on mathematics and
mathematic learning. This may address the cluster and quasilogical structure of
belief systems. People may have contradictory beliefs in the same time and
overcome the tension between them by holding these beliefs in different clusters
(Abelson, 1979).

Fifth grade students in this study had considerably higher self-efficacy beliefs.
Mathematics was not a difficult subject for them. Indeed, they believed that they
could improve their ability by studying. These findings addressed that there might
be a promising cumulative influence of elementary school and initial 5" grade
mathematics classroom experiences on students’ beliefs. On the other hand,
Yilmaz (2011) examined 6%, 7" and 8" grade students’ mathematics self-efficacy
and indicated that when students get older they become less self-confident. Hence,
understanding the nature of the experiences students had throughout elementary
school could provide middle and high school mathematics teachers with ideas for

their practices resulting in higher efficacy beliefs in students.

5.2.3. Beliefs in Terms of Gender

Gender is a controversial issue in mathematics education research. Earlier studies
have reported a general perception as mathematics is a male domain (Hyde,
Fennema & Ryan, 1990). However, rather recent studies indicated that
mathematics is no longer seen as male domain instead, it seems as a neutral
domain (Forgasz, 2001). Although there are some studies indicating the gender
difference in mathematics-related affect (Duell & Hutter 2005; Recgber, 2011;
Schommer-Aikens & Kislenko 2009), there are also several studies indicating no
gender difference (Agag, 2013; Aksu, Demir, & Siimer, 2002; Nortlander &

Nortlander, 2009).
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Although girls seem less confident about their ability in mathematics in previous
studies (De Corte & Op’t Eynde, 2003; Kislenko, 2009), results of this study
indicated that girls are as self-confident in mathematics as boys. Indeed, similar
results were reported in the study conducted by Yildirim-Cayir (2008) with 8™
graders. Another important finding of the study is that girls had significantly
higher scores on beliefs about the mathematics and learning mathematics subscale
than boys. Girls are found to be less rule-oriented than boys (Kishlenko, 2009),
which might have resulted in a more flexible and broader understanding of

mathematics for girls.

5.3 Implications

The results of the study mainly indicated that 5" grade students generally have
availing beliefs about mathematics which may help them in learning meaningful
mathematics and have better self-efficacy beliefs. Indeed, they are enthusiastic to
learn and understand mathematics and they believe in themselves and their ability.
Hence, they are starting the middle school with a relatively positive image of
mathematics and mathematics learning. On the other hand, when students get
older, they have more nonavailing beliefs (Kislenko 2009; Kloosterman &
Caugan, 1994) for learning meaningful mathematics most probably due to their
school mathematics experiences (Lester Jr., 2002). Findings of previous studies
seem to address that as students have more experience in the mathematics
classrooms, they tend to develop more nonavailing beliefs for their learning. The
results of the current study support this idea as it indicates 5" graders have availing
beliefs about mathematics in general. Similarly, although students have beliefs
parallel to constructivist ideas about nature and learning of mathematics, teachers’
role in their minds is still very dominant. Students believe that teacher is the one
who transfers the knowledge which is a nonavailing belief with respect the current
curriculum perspective in Turkey addressing teachers as guide for students’

learning.

What is the nature of this experience? It has been reported in several studies in

Turkey that middle school mathematics teachers tended to teach mathematics in a
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traditional way where students’ errors and possible misconceptions are not used as
opportunities for their learning (Tortop, 2011) and teachers have not adopted the
guidance role despite curriculum’s emphasis since the change of the curriculum in
2005 towards constructivist ideas and practices (Avcu, 2014; Enki, 2014; Tortop,
2011). The nature of the classroom experiences and teachers’ role is an important
issue which teachers and policy makers need to consider in several ways. First,
teachers are one of the most influential factors in the formation of students’ beliefs
(Kislenko 2009) and mathematics teachers should provide students efficient
learning environments where they can develop more availing beliefs for learning
meaningful mathematics. They should also consider their teaching practices and
how these practices are in line with the major ideas emphasized in the curriculum
documents. Therefore, both teacher education programs and inservice training
sessions should focus on emphasizing teachers’ roles in effective mathematics
classrooms and helping teachers establish meaningful learning environments for

mathematics teaching and learning.

Last, 5" grade students did not differ in their self-efficacy beliefs based on gender.
Actually, the perception of and beliefs about mathematic as a male domain
develop when students get older (Brandel & Staberg, 2008). Hence, when students
get older, some of their experiences might result in these beliefs. One possible
reason behind this issue might be teachers. There is a possibility that teachers have
different interaction with male and female students regarding mathematics and
they might communicate different messages about their mathematics ability, which
result in differences in self-efficacy beliefs favoring males (Hannula, 2011; Keller,
2001). Moreover, the textbooks may influence students’ gender related beliefs
about mathematics. Dogan (2012) argued that mathematics textbooks for 6" to 8™
grades communicated certain messages to the students where males were
portrayed in most competitive professions requiring mathematical abilities, which
may direct students towards specific gender related beliefs about mathematics.
Hence, teachers, textbook writers and curriculum developers should consider if
their practices would result in gender stereotyping. Training of preservice and
inservice teachers should also focus on gender stereotyping.
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5.4. Recommendations for future studies

In the current study, students’ mathematics-related beliefs were examined with
respect to the Op’t Eynde et al (2002)’s framework. However, as the framework is
very comprehensive, limited number of subscales focusing on curriculum priorities
was chosen for the study and scale was developed with respect to these subscales.
In the future studies, other aspects of the framework may be taken in to
consideration. Moreover, the content- and construct-related validity evidences of
the scale were examined but criterion-related evidence wasn’t considered. The

future studies may examine the criterion-related evidence of the scale.

The study was carried out in a single city (Sivas). The sample may be enlarged and
study may be repeated with different samples in order to understand students’

mathematics related beliefs in all over the country.

In the current study, students’ mathematics-related beliefs and possible gender
related differences were investigated. However, the relationship between students’
mathematics-related beliefs and other variables such as achievement, attitude, and
motivation can be investigated in order to have a more detailed picture of students’

mathematics-related related affect and cognition.

Current study aimed to examine 5" grade students beliefs on mathematics. The
study may be conducted longitudinally in order to have a more comprehensive
idea about how students’ mathematics-related beliefs change as they have more
experience with school mathematics. Moreover, how gender related difference
occurs when students get older and teacher, textbook and parent effect on students’

gender stereotyping might be studied longitudinally.
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APPENDICES

A. FIRST VERSION OF MATHEMATICS-RELATED BELIEF SCALE

Beliefs about mathematics as a subject

Boo~Noor~wOE

0.

11.

12.
13.
14.
15.
16.
17.
18.
19.

Matematik hesaplamadan ibarettir.

Matematikte konular birbirleriyle iligkilidir.

Okulda 6grenilen Matematik gercek hayatta kullanilabilir.

Matematik 6grenmek hayati kolaylagtirir.

Matematik stirekli degisen ve gelisen bir alandir.

Matematik dersinde dgrendiklerimi diger derslerde de kullanabilirim.
Pekgok insan giinliik hayatta matematigi kullanir.

Matematik 6grenmek zekamizi gelistirir

Matematikte 6grendiklerimi diger derslerde nadiren kullanabilirim.
Sinifta 6grendigim matematikle gergek hayat arasinda baglanti kurmak benim igin
kolaydir.

Matematigi anlamak sadece matehmatikgiler i¢cin 6nemlidir, diger insanlar i¢in
onemli degildir.

Matematige ¢alistyorum c¢iinkii gerekli oldugunu diistintiyorum.
Matematik problem ¢6zmektir.

Diger derslerde basarili olabilmek i¢in matematik gereklidir.
Matematik dersinde yaptigim ddevler beni gelistirir.

Matematikte farkli diisiinmeye yer yoktur.

Matematik gerekli bir derstir.

Matematik diizenli ve belirli kurallar ¢ergevesinde diigiinmeyi 6gretir.
Matematikte yaraticiligimizi kullanabilir ve yeni seyler kesfedebiliriz.

Beliefs about mathematical learning and problem solving

©CoNOR~WNE

Matematik dgrenirken ezberlemek onemlidir.

Matematikte hata yapmak 6grenmenin bir pargasidir.

Matematik tek basina ¢aligilabilecek bir derstir.

Grup ¢aligmasi yapmak Matematik 6grenmede énemlidir.

Herkes Matematik 6grenebilir.

Matematik 6grenmede anlamak 6nemlidir.

Matematik problemlerini ¢6zmenin birden fazla dogru yolu vardir
Matematik problemlerinin tek bir dogru cevabi vardir.

Matematikte problemi ¢dzdiikten sonra cevabin neden dogru oldugunu
bilmiyorsan soruyu ¢6zmiis sayilmazsin.

. Herkes matematigi farkli sekilde 6grenir
. Matematik 6grenmek eski bilgilerle yenileri arasinda baglanti kurmaktir.
. Matematigi kendi bagima 6grenemem.

. Benim i¢in sonucun neden dogru oldugu degil problemin nasil ¢oziilecegi

onemlidir.

. Zor bir problemle karsilastigimda problemi ¢ézene kadar ugrasirim.
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16.

17.
18.

19.

20.

21.

Matematikte ilk kargilagtigimizda anlamadigimiz bir konuyu daha sonrada
anlayamay1z.

Matematik dersinde konular1 arkadaglarimizla tartisarak 6grenebiliriz.

Problem ¢6zme becerisini gelistirmek matematik 6grenmenin en dnemli
amaglarindan biridir.

Matematik dersinde dogru ¢6ziim yollar1 bulmak, dogru sonuca ulagmak kadar
onemlidir.

Matematik problemrini dogru ¢6zmek 6gretmenimizin ¢éziim yonteminin aynisini
kullanarak ¢ozmektir.

Matematik problemi ¢dzerken kendi ¢6zim yolunu bulmak énemlidir.

Self efficacy beliefs

arwbdE

Matematik zor bir derstir.

Matematikte zor olan konulari bile rahatlikla anlayabilirim
Matematikte yetenekli olmadigim diisliniiyorum

Matematik dersinde anlatilanlar1 anlarim.

Matematikte yeni seyler 6grenebilirim ancak dogustan gelen matematik
yetenegimi geligtiremem.

Giinliik hayatta matematigi kullanabilirim.

Matematik yetenegi dogustan gelen birseydir.

Bazi insanlar matematikte yetenekli olarak dogarlar.

Matematigi anlamak i¢in ¢ok ¢aligmama gerek yoktur.

. Matematik benim i¢in anlasilmasi kolay bir derstir.

. Yeterince caligtiysam Matematik dersinde anlatilanlar1 anlayabilirim

. Ne kadar ¢alisgirsam ¢alisayim Matematik dersini anlamak benim i¢in zordur
. Matematige calismak matematikteki yetenegi artirir

. Matematik caligirken kendime olan giivenimin azaldigini hissediyorum.

. Matematikte farkli bir problemle karsilastigimda telaga kapilirim

Views about role and functioning of the teacher

(Asagidaki sorulart matematik 6gretmeninizi diigiinerek cevaplandiriniz)

BooNoo~LNE

12.
13.

Ogretmenimiz bize yakin davranur.

Ogretmenimiz matematikte zorlandigimizda bize yardimet olur.

Ogretmenimiz matematik dersini eglenceli bir sekilde isler.

Soru sordugumuzda 6gretmenimiz bizi dikkatlice dinler.

Ogretmenimiz matematik dgrenirken yasadigimz zorluklari anlar.

Ogretmenimiz matematik dersinde nasil hissettigimiz ile ilgilenmez.

Matematik dersinde biz matematikle ugrasirken 6gretmenimiz bize rehberlik eder.
Matematik dersinde sik sik grup ¢aligmasi yapariz.

Ogretmenimiz matematigi en iyi kendisinin bildigini diisiiniir.

. Ogretmenimiz matematik problemlerini nasil ¢dzecegimizi bize adim adim

gosterir.

. Ogretmenimiz matematik problemlerine farkli ¢dziim yollar: bulmamiz icin bize

zaman verir.
Ogretmenimiz bilgiyi aktaran kisidir.
Ogretmenimiz matematik ile ilgili biitiin sorularin cevaplarini bilir.
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B. PILOT VERSION OF MATHEMATICS-RELATED BELIEF SCALE

Sevgili 6grenciler, asagida matematikle ilgili 34 climle bulunmaktadir. Climlelerin

dogru bir cevab1 yoktur. Her bir ciimleyi dikkatlice okuyarak size en uygun olan

kutuyu isaretleyiniz.

Cinsiyetiniz: kiz( ) erkek ()

1.Mater_nauk sadece hesaplama katiliyorum | kararsizim | katilmiyorum
demektir.

‘2.'M2'1t‘e matlk LOEABLiok G katiliyorum | kararsizim | katilmiyorum
iliskilidir.

3.0kulda 6grendigimiz matematik

konularmi giinliik hayatimizda katiliyorum | kararsizim | katilmiyorum
kullaniriz.

B i < i i katiliyorum | Kararsizim | Katilmiyorum
kolaylastirir.

_5._D1ger derslferde_ basar_lh olablh_n?mlz katiliyorum | kararsizim | Katilmiyorum
icin matematik bilmemiz gereklidir

6.Matematik dersinde yaptigim

Odevler matematigi daha iyi anlamam1 | katiliyorum | kararsizim | Katilmiyorum
saglar.

7.Matematikte yaraticiligimizi

kullanabilir ve yeni seyler katiliyorum | kararsizim | Katilmiyorum
kesfedebiliriz.

8.Matefp atige UL S S katiliyorum | kararsizim | Katilmiyorum
yetenegimizi artirir

?.Matc?rr_latlk Ogrenirken ezberlemek katiltyorum | Kararsizim | Katilmiyorum
onemlidir.

%9'Matematlkte LEELRIIIELS katiliyorum | kararsizim | Katilmiyorum
O0grenmeye yardimei olur.

}}.Grup gal}'smam‘ yap mak matematik katiliyorum | kararsizim | Katilmiyorum
ogrenmede onemlidir.

}2' M::_lte_matlk S ST katiliyorum | kararsizim | Katilmiyorum
onemlidir.

13'Mat..ematlk prOblemI?rmm birden katiliyorum | kararsizim | Katilmiyorum
fazla ¢6zum yolu olabilir.

.l.évl.He'r LGzl R L GlEE S katiliyorum | kararsizim | Katilmiyorum
ogrenir.

15. Matematik 6grenirken dnceden

ogrendigim bilgileri hatirlamam katiliyorum | kararsizim | Katilmiyorum

gerekir
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16.Matematikte ilk karsilastigimizda
anlamadigimiz bir konuyu daha sonra
da anlayamayiz.

katiliyorum

kararsizim

Katilmiyorum

17.Matematik dersinde konular1
arkadaglarimizla tartisarak
ogrenebiliriz.

katiltyorum

kararsizim

katilmiyorum

18.Matematik problemlerini sadece
ogretmenimizin dgrettigi ¢6ziim
yontemi ile dogru ¢ozebiliriz

katiliyorum

kararsizim

Katilmiyorum

19.Matematik problemi ¢6zerken bir
problem ig¢in farkli ¢6ziim yollar
gelistirmek onemlidir.

katiltyorum

kararsizim

Katilmiyorum

20.Matematik benim igin zor bir
derstir.

katiliyorum

kararsizim

Katilmiyorum

21.Matematikte yetenekli olmadigimi
diigtinliyorum.

katiliyorum

kararsizim

Katilmiyorum

22.Matematik dersinde verilen
Odevleri kolaylikla yapabilirim.

katiliyorum

kararsizim

Katilmiyorum

23.Matematik calisirken kendime olan
giivenimin azaldigini hissediyorum.

katiliyorum

kararsizim

Katilmiyorum

24 Matematik benim i¢in anlasilmasi
kolay bir derstir.

katiliyorum

kararsizim

Katilmiyorum

25.Yeterince ¢alisttysam matematik
dersinde anlatilanlar1 anlayabilirim.

katiliyorum

kararsizim

Katilmiyorum

26.Matematikte daha once
ogrendiklerimden farkl bir tiirde
problemle karsilastigimda telasa
kapilirim.

katiliyorum

kararsizim

Katilmiyorum

27.Simifta matematik tartisirken
tartismalara ben de katilabilirim

katilryorum

kararsizim

Katilmiyorum

Ogrencilerin 6gretmenleri hakkindaki goriisleri

Asagidaki sorulart matematik 6gretmeninizi diisiinerek cevaplandiriniz

28.0gretmen bilgiyi bize aktaran

Kisidir. katiliyorum | kararsizim | Katilmiyorum
2?'Ogr?Fm.e‘?m?1Z 93018 ot r{asﬂ . katiliyorum | kararsizim | Katilmiyorum
cozecegimizi bize adim adim gosterir
30.0gretmenimiz matematik dersinde
problemleri arkadaglarimizla katiliyorum | kararsizim | Katilmiyorum

tartismamizi saglar
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31.0gretmenimiz matematik

derslerinde sik sik grup ¢alismasi katiliyorum | kararsizim | Katilmiyorum

yaptirir

32.0gretmenimiz bize yakin davranir. | katihyorum | kararsizim | Katilmiyorum

3§.Ogret.mc'3n1m1.z maftemaﬂk S katiliyorum | kararsizim | Katilmiyorum

eglenceli bir sekilde isler.

34.Soru sordugumuzda 6gretmenimiz

bizi dikkatlice dinler. katiliyorum | kararsizim | Katilmiyorum
© TESEKKURLER ©
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C. FINAL VERSION OF MATHEMATICS-RELATED BELIEF SCALE

Sevgili 6grenciler, asagida matematikle ilgili 25 climle bulunmaktadir. Her bir

ctimleyi dikkatlice okuyarak size en uygun olan kutuyu isaretleyiniz. Climlelerin

dogru bir cevabi yoktur sadece sizin verdiginiz yanit dnemlidir.

Cinsiyetiniz: kiz( )

erkek ()

1.Matematik konular1 birbirleriyle
iligkilidir.

Katiliyorum

Kararsizim

katilmiyorum

2.0kulda 6grendigimiz matematik
konularini giinliik hayatimizda
kullanirz.

Katiliyorum

Kararsizim

katilmiyorum

3.Matematik bilmek hayatimiz1
kolaylastirir.

Katiliyorum

Kararsizim

Katilmiyorum

4.Matematik dersinde yaptigim
Odevler matematigi daha iyi anlamami
saglar.

Katiliyorum

Kararsizim

Katilmiyorum

5.Matematige calismak matematikteki
yetenegimizi artirir.

Katiliyorum

Kararsizim

Katilmiyorum

6.Matematikte hata yapmak
O0grenmeye yardime1 olur.

Katiliyorum

Kararsizim

Katilmiyorum

7. Matematik 6grenirken anlamak
onemlidir.

Katiliyorum

Kararsizim

Katilmiyorum

8.Matematik problemlerinin birden
fazla ¢6zim yolu olabilir.

Katiliyorum

Kararsizim

Katilmiyorum

9. Matematik 6grenirken dnceden
ogrendigim bilgileri hatirlamam
gerekir.

Katiliyorum

Kararsizim

Katilmiyorum

10.Matematikte ilk karsilagtigimizda
anlamadigimiz bir konuyu daha sonra
da anlayamayiz.

Katiliyorum

Kararsizim

Katilmiyorum

11. Ogretmenimiz matematik
problemlerini sadece onun ¢6zdiigii
yol ile cozmemizi ister.

Katiliyorum

Kararsizim

Katilmiyorum

12.Matematik problemi ¢dzerken bir
problem i¢in farkli ¢6zlim yollari
gelistirmek onemlidir.

Katiliyorum

Kararsizim

Katilmiyorum

13.Matematikte yetenekli olmadigimi
diistintiyorum.

Katiliyorum

Kararsizim

Katilmiyorum

14.Matematik dersinde verilen
odevleri kolaylikla yapabilirim.

Katiliyorum

Kararsizim

Katilmiyorum
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15.Matematik calisirken kendime olan

.. - . . Katiliyorum | Kararsizim | Katilmiyorum
giivenimin azaldigini hissediyorum.
16. Matematik dersinde anlatilanlari
anlayabilmem i¢in iy1 ¢alismam Katiliyorum | Kararsizim | Katilmiyorum

yeterlidir.

Ogrencilerin 6gretmenleri hakkinda goriisleri

Asagidaki sorulari matematik 6gretmeninizi diisiinerek cevaplandiriniz.

17.0Ogretmen bilgiyi bize aktaran

Kisidir. Katiliyorum | Kararsizim | Katilmiyorum
1§'Ogr?Fm?m“?‘Z el il 50 qgsﬂ . Katiliyorum | Kararsizim | Katilmiyorum
¢cOzecegimizi bize adim adim gosterir.

19.08retmenimiz matematik

derslerinde sik sik grup ¢aligmasi Katiliyorum | Kararsizim | Katilmiyorum
yaptirir.

20.0gretmenimiz bize yakin davranir. | Katiliyorum | Kararsizim | Katilmiyorum
2i|..0gret.m§n1m1.z ma.tematﬂ( dersini Katiliyorum | Kararsizim | Katilmiyorum
eglenceli bir sekilde isler.

2O RO IO ) (i Katiliyorum | Kararsizim | Katilmiyorum

bizi dikkatlice dinler.

23. Sizce matematik nedir? Kisaca yaziniz.

© TESEKKURLER ©
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D. HISTOGRAMS AND NORMAL Q-Q PLOTS

1. Beliefs about nature of mathematics and learning mathematics

Histogram
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2. Self efficacy beliefs

Histogram
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3. Beliefs about teacher role

Histogram

250
200
-
2 150
o
=
=
o
i
| TN
100-
s0—
| —
a T T T T T
.00 10.00 12.00 14.00 16.00
teacher
MNormal Q-Q Plot of teacher
3 o
o
2
= -
g
£
o
=
= -
T 0
z
(=3
a
=
w -17
[
-2 o
o
-3
T T T T T T
8 10 12 14 16 18

Observed Value

93




E. TEZ FOTOKOPISi iZIN FORMU

ENSTITU

Fen Bilimleri Enstitisu

Sosyal Bilimler Enstitls

Uygulamali Matematik Enstitiisii

Enformatik Enstitlisu

Deniz Bilimleri Enstitisu

YAZARIN

Soyadi: KIBRISLIOGLU

Adi : Nermin

Boliimi: Tlkdgretim fen ve matematik egitimi

TEZIN ADI (ingilizce): Fifth grade students’ mathematics related beliefs

TEZIN TURU: Yiksek Lisans I:I Doktora I:I

1. Tezimin tamamindan kaynak gosterilmek sartiyla fotokopi alinabilir.

2. Tezimin igindekiler sayfasi, 6zet, indeks sayfalarindan ve/veya bir
bolumunden kaynak gosterilmek sartiyla fotokopi alinabilir.

3. Tezimden bir bir (1) yil siireyle fotokopi alinamaz.

TEZIN KUTUPHANEYE TESLiM TARIiHI:
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G. TURKCE OZET

5. SINIF OGRECILERININ MATEMATIK HAKKINDAKI iINANISLARI

GIRIiS
Matematik Ogrenme ve Ogretme siirecinde biligsel unsurlar kadar duyussal
unsurlarda etkilidir (Forgasz & Leder, 2002). Ogrencilerin matematik hakkindaki
inaniglart onlarin matematik 6grenme siirecinde oldukca etkilidir, ¢iinkii bu
inaniglar  0grencilerin  bilgiyi nasil aldigini, yonettigini, iliskilendirdigini
(Schommer, 1990) ve belirli bir konuyu anlamak igin ne kadar caba
gostereceklerini, o konuya yonelik ilgilerini etkiler (Kloosterman, 2002). Ayrica
pek ¢ok calismada Ogrencilerin matematik hakkindaki inaniglari ile onlarin
matematik basarilarinin iligkili oldugu sonucuna varilmistir (Beghetto & Baxter,
2012; Duel, Hutter, & Schommer-Aikines, 2005; Eleftherios & Theodosis, 2007;
House, 2010; Jansen, 2008; Kloosterman & Cougan, 1994; Koller, 2001). Bu
nedenle Ogrencilerin  matematik hakkindaki inamiglar1 matematik egitim

arastirmalarinda 6nemli bir yer tutmaktadir.

Diger yandan inanislar kendi kendilerine ortaya ¢ikmazlar, aksine dgrencilerin
inang¢ objesi ile ilgili deneyimleri sonucunda olusurlar (Lester Jr, 2002). Yani
ogrenme ortamlari ve gretmen 6zellikleri 6grencilerin inanislari tizerinde oldukga
etkilidir (Greer, Verschaffel & De Corte, 2002; Yackell & Ramussen, 2002).
Ogrencilerin matematik hakkindaki inamislari, onlarin 6gretmenleri ve siif igi
etkinliklerinin bir yansimasidir (Carte & Norwood, 1997). Bu nedenle 6grencilerin
bakis acilarim1 anlamak ve onlarin inanmglarini matematik Ogrenmelerini
destekleyecek sekilde yonlendirebilmek igin 6grencilerin ne tiir inaniglara sahip

oldugunu belirlemek olduk¢a 6nemlidir (Kloosterman, 1996).

Bu c¢alismanin amaci 5. smif 6grencilerinin matematik hakkindaki inaniglarinin
belirlenmesi ve bu inaniglarin cinsiyetler arasinda farklilasip farklilasmadiginin
incelenmesidir. 5. Sinif, ortaokulun baslangicidir ve 5. smif programinda

ilkokuldaki iglem yapma gibi temel becerilerin yan1 sira problem ¢ézme ve iliski
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kurma da oldukg¢a 6nemli yer tutar. Bu nedenle 5. smif 6grencilerinin inaniglari
ilkokul egitiminin Ogrencilerin matematik hakkindaki inaniglarin1  nasil
sekillendirdigi hakkinda bilgi verir. Ayrica, alan yazina bakildiginda Tiirkiye’de 5.
siif dgrencilerinin inaniglarina yonelik ¢aligmalarin sayisi oldukga sinirlidir. Bu
bakimdan, bu calisma alandaki bir eksikligi gidermeyi de amaglamaktadir.
Cinsiyetin matematik hakkindaki inanislar {izerindeki etkisi ise hala tartismali bir
konudur. Arastirmalarin bir kismi, 6grencilerin matematik hakkindaki inaniglarinin
cinsiyetler arasinda farklilik gostermedigini sdylerken (Agag, 2013; Aksu, Demir,
& Stimer, 2002; Nortlander & Nortlander, 2009) digerleri cinsiyetin 6nemli bir
etken oldugunu belirtmektedir (Duell & Hutter 2005; Leedy, Lalonde & Runk,
2003; Recber, 2011; Schommer-Aikens & Kislenko 2009). Bu nedenle, bu

calismada cinsiyet farkliligi da arastirilmistir.

Calisma kapsaminda ilk olarak 5. smif Ogrencilerin matematik hakkindaki
inaniglarin1 6lgmeye yonelik bir Olgek gelistirilmistir. Literatlirde birkag olgek
gelistirme ¢alismasi olsa da bu calismalarda elde edilen dlgeklerin glivenirlikleri
hakkinda net bilgiler bulunmamaktadir. Bu ¢aligmalarin bir kisminda dogrulayici
faktor analizinden hi¢ bahsedilmezken bir kisminin Orneklem biiytikligi
sikintilidir. Bu nedenle bu calismada literatiirdeki dl¢ekleri kullanmak yerine yeni

bir 6lgek gelistirmek tercih edilmistir.
Arastirma Sorulari

Arastirmanin amaci (i) kiiclik yastaki Ogrencilerin matematik hakkindaki
inaniglarini belirlemek amaciyla giivenilir ve gegerli bir 6lgme arac1 gelistirmek,
(i1) Tirkiye’deki 5. Smif Ogrencilerinin matematik hakkindaki inanislarini
belirlemek ve (iil) 6grencilerin matematik hakkindaki inanislarin cinsiyetlerine
gore farklilik gosterip goOstermedigini incelemektir. Bu kapsamda asagidaki

arastirma sorularina cevap aranacaktir:

1. 5. sif 6grencileri igin gelistirilen matematik hakkindaki inaniglar 6lgegi
guvenilir ve gecerli bir 6lcek midir?
2. Tirkiye’deki 5. smif Ogrencilerinin matematik hakkindaki inanislar

nelerdir?
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3. 5. Smif 6grencilerinin matematik hakkindaki inanislari cinsiyetlerine gore

farklilik gostermekte midir?
Ugiincii arastirma sorusunu incelemeye ydnelik asagidaki hipotezler kurulmustur.

Ho: Ogrencilerin matematik hakkindaki inanislar1 cinsiyetler arasinda farklilik

gostermemektedir.

Hi: Ogrencilerin matematik hakkindaki inanislar1 cinsiyetler arasinda farklilik

gostermektedir.
ARASTIRMANIN KURAMSAL TEMELI

Alanda inanisin pek ¢ok tanimi bulunmaktadir. Fishbern ve Ajzen (1975) inanist
bireylerin bir fikir ya da nesneyle ilgili bilgileri olarak tanimlarken, Richardson
(1996, p.2) “bireylerin diinya ile ilgili dogru oldugunu hissettikleri anlayislari,
sayiltilar1 ve Snermeleri” olarak tamimlamaktir. Inamislar genellikle objeye &zgii
nitelikte oldugu icin matematik hakkindaki inanislarin ayrica tanimlanmasi
onemlidir. Bu ¢alismanin temel odagi 6grencilerin matematik 6grenme siirecini
nasil yonettigi oldugu icin Op’t Eynde, De Corte, ve Verschaffeffel (2002)
tarafindan yapilan tanimlama temel alinmistir. Op’t Eynde ve arkadaslaria (2002,
p.28) gore oOgrencilerin matematik hakkindaki inanislart “6grencilerin dogru
oldugunu hissettikleri agikca ya da {iistli kapali kabul ettikleri onlarin matematik

ogrenme ve problem ¢dzme siirecini etkileten 6znel goriisleridir.”

Arastirmada Op’t Eynde, De Corte, ve Verschaffeffel (2002) nin ortaya attigi
kuramsal ¢ergeve temel alinmistir. Bu g¢erceveye gore Ogrencilerin matematik
hakkindaki inaniglar1 {i¢ temel alt boyuttan olusmaktadir. Bunlar matematik
egitimi hakkindaki inanislar, 6z inamiglar ve sosyal baglamdaki inanislardir.
Kuramsal ¢erceve ile ayritili bilgi Tablo 1 de verilmektedir. Bu kuram en yeni
gelistirilen kuram oldugu i¢in tercih edilmistir. Ayrica son zamanlarda fakli dil ve
kiiltiirlerden 6grencilere uygulanmistir (Andrews, Diego-Mantecon, Op’t Eynde &
Sayers, 2007; Diego-Mantecon, Andrews & Op’t Eynde, 2007; Op’t Eynde & De
Corte, 2002; Yildirim-Cay1r, 2008) ve bu da 6lgegin kiiltiirler arasinda gegerligi ile

ilgili bilgi verebilir. Ancak kuram ¢ok kapsamli oldugu igin belirli alt boyutlar
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secilmis ve Olgcek bu alt boyutlara yonelik olarak gelistirilmistir. Arastirma
ogrencilerin matematik hakkindaki inanislari, 6z yeterlik inaniglar1 ve 6gretmen

roliine yonelik goriisleri baglaminda olusturulmustur.

Tablo 1. Ogrencilerin matematik hakkindaki inamislar

Matematik egitimi . Sosyal baglamdaki
. Oz inanislar _
hakkindaki inanislar inanislar

S *Siniflarindaki sosyal
*Matematik ile ilgili _
; normlara yonelik
inaniglar *QOz yeterlik inaniglari ‘
inaniglar
*Matematik 6grenme ve *Kontrol inanislari . )
" S . -Ogrenci rolii
problem ¢cozme ile ilgili *Deger Inaniglari .
o -Ogretmen rolii
inaniglar *Amag yonelimi ile ilgili
*Siniflarindaki sosyo-
*Matematik 6gretimi ile  inaniglar ]
o matematik normlara
ilgili inanislar o
yonelik inaniglar

YONTEM

Arastirma iki asamadan olusmaktadir. {lk asamada 5. smif &grencilerinin
matematik hakkindaki inanislar1 incelenmistir. Bu nedenle bu asama tarama
arastirmas1 olarak diizenlenmistir. Ikinci asamada &grencilerin matematik
hakkindaki inamiglarinin  cinsiyetler arasinda farklilasip farklilasmadigina
bakilmistir. Bu kapsamda ikinci asama nedensel karsilastirmali aragtirma desenine

gore dlizenlenmistir.
Evren ve Orneklem

Arastirmanin hedef evreni Tiirkiye’deki tiim 5. siif &grencileridir. Ulasilabilir
evren ise Sivas merkezdeki tiim 5. simif 6grencileri olarak tanimlanmistir. Veriler
kiime ornekleme yontemiyle rastgele secilen 14 okulda 6grenim goren 5. sinif
ogrencilerin toplanmistir. Arastirma toplamda 740 5. smuf Ogrencisi ile

ylritilmiistir.
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Veri Toplama Araci

Arastirmada ilk asamada veri toplama araci olarak kullanilacak olan matematik
hakkindaki inanis 6lgegi gelistirilmistir. Olgek dort alt boyuttan olusacak sekilde
olusturulmus ve Ankara ilinde elverisli ornekleme yontemi ile belirlenen iki
okulda 6grenim goren 390 6grenciyle pilot ¢aligmasi yapilmistir. Pilot ¢calismanin

sonuclar1 6l¢egin ti¢ alt boyutta 25 maddeden olustugunu gostermistir.
Verilerin Analizi

Verilerin analizi bes temel asamada gerceklestirilmistir. Sirasiyla betimsel
istatistikler, dogrulayict faktor analizi (DFA), i¢ ve dis gecerlik analizleri,
giivenirlik ve cinsiyet etkisi arastirilmistir. Betimsel istatistikler, giivenirlik ve
cinsiyet etkisi igin SPSS 21 programi, DFA i¢in LISREL programi kullanilmustir.
Aragtirmanin  dis gegerligi rastgele Ornekleme yontemi ile saglanmustir. Ig
gecerliligi tehdit edebilecek durumlar incelenerek arastirma siirecinde bu etmenler

minimize edilmistir.
BULGULAR

Arastirmaya 14 okuldan toplamda 740 6grenci katilmistir. Bunlarin 359 u erkek ve
356 s1 kizdir, 25 68renci cinsiyetini belirtmemistir. Arastirmanin bulgulari sirasiyla
DFA sonuglari, Ogrencilerin matematik hakkindaki inanmislari, giivenirlik ve

cinsiyet etkisi basliklar1 altinda 6zetlenmistir.
Dogrulayic1 Faktor Analizi

Her analizde oldugu gibi analizlere baslamadan Once veri setinin analize
uygunlugu ve séz konusu analizin sayiltilar1 degerlendirilmelidir. Ik olarak veri
setinde kayip veri olup olmadigi kontrol edilmis ve kayip veri olmadigi
goriilmiistiir. Dogrulayict faktér analizinin en Onemli sayiltisi normalliktir ve
normalligi etkileyen en Onemli unsur ug¢ degerlerdir. Bu nedenle normallik
testlerine ge¢cmeden Once Mahanalobis uzakligi temel alinarak ug¢ degerler

belirlenmis ve ug¢ deger olan 13 kisi veri setinden ¢ikarilmistir. Sonrasinda verinin
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carpiklik, basiklik degerleri, histogramlar ve normallik grafikleri incelenmis ve

verinin normal dagildigi sonucuna varilmistir.

Dogrulayict faktdr analizi sonuclari iki asamada degerlendirilmistir. Ilk olarak
genel uyum indekslerine bakilmistir. Uyum indeksleri (¥ / sd=2.64, SRMR=.052,
RMSEA=.048, GFI=.94, AGFI= .92) verinin modele uygun oldugunu goéstermistir.
Ikinci asamada her bir maddenin belirtilen faktorle anlamli bir iliskisi olup
olmadigima bakilmistir. Bu asamada iki maddenin faktorleriyle olan iliskisinin
istatistiksel olarak anlamli olmadigr goriilmiis ve bu iki madde Olgekten
¢ikarilmigtir ve dogrulayici faktdr analizi yinelenmistir. Ikinci modelin uyum
indeksleri verinin modele uyumlu oldugunu gostermistir (x® / sd=2.9, SRMR=
0.052, RMSEA=0.051, GFI=0.93). Ayrica ikinci modelde tim maddeler

faktorlerle anlamli bir iliski gostermistir.
Sonug olarak, 6l¢egin yap1 gecerligi ti¢ faktore dagilan 23 madde ile saglanmistir.
Guvenirlik Analizleri

Olgek ii¢ alt boyuttan olustugu icin her bir alt boyut icin ayr1 ayr1 giivenirlik testi
yapilmistir. Giivenirlik analizlerinde matematik ve matematik 6grenme alt boyutu
icin Cronbach Alfa degeri, 6z yeterlik inanislar1 ve 6gretmen rolii goriisleri i¢in
ortalama maddeler arasi korelasyon degeri kullanilmigtir. Cronbach Alfa degeri en
yaygin olarak kullanilan gilivenirlik istatistigi olmakla beraber, 6l¢ekteki madde
sayisinin 10 dan az oldugu durumlarda ¢ok kiiciik degerler alir. Boyle durumlarda
ortalama maddeler arasi korelasyon degeri kullanilmasi onerilir (Tabachnick &
Fidell, 2007). Bu nedenle bu arastirmada alt olgeklerdeki madde sayilari goz
onilinde bulundurularak her iki giivenirlik degeri de kullanilmigtir. Cronbach Alfa
degeri icin .7 den biiyiik olmas1 ve ortalama maddeler aras1 korelasyon degeri icin

.2 ile .4 arasinda olmasi dlgegin giivenilir oldugunu gdstermektedir.
Ogrencilerin Matematik Hakkindaki Inamslar

Ogrencilerin matematik hakkindaki inanislarmi belirlemek amaciyla betimsel

istatistikler hesaplanmaigtir.
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Matematik ve matematik 6grenmeyle ilgili alt boyut incelendiginde, dgrencilerin
¢ogu matematigin giinliilk hayatta kullanigh oldugunu (M=2.87) ve hayatlarini
kolaylastirdigii belirtmektedir (M=2.91). Ogrencilerin biiyiik bir ¢ogunlugu
matematik Ogrenirken anlamanin 6nemli olduguna (M=2.92) ve c¢alismanin
matematik yeteneklerini arttiracagina inanmaktadir (M=2.87). Ayrica dgrencilerin
dikkate deger bir kismi da matematik konularinin birbirleri ile iligkili olduguna
(M=2.72), yeni bir konu 0&grenirken Onceden 0&grendiklerini hatirlamalari
gerektigine (M=2.75) ve matematik problemleri i¢in farkli ¢6ziim yollar
gelistirmenin 6nemli olduguna (M=2.75) inanmaktadir. Diger yandan sonuglar
ogrencilerin matematikte hata yapmanin 6grenmeye yardimci olup olmayacagi

konusunda kararsiz olduklarini gostermistir (M=2.15).

Oz yeterlik inanmislarma bakildiginda 6grencilerin yaridan fazlasi matematik
dersinin onlar i¢in zor bir ders olmadigini (M=2.65) ve matematik yetenegine
sahip olduklarin1 (M=2.51) belirtmistir. Ancak sonuclar dgrencilerin problemleri
¢ozmenin tek dogru yolunun Ogretmenin ¢ozdiigii yontemi kullanmak oldugu

konusunda kararsiz olduklarini gostermistir (M=2.30).

Ogrencilerin  6gretmen rolii ile ilgili goriisleri incelendiginde, 6grenciler;
Ogretmenlerinin arkadas canlisi oldugunu (M=2.80) onlar1 dikkatli bir sekilde
dinledigini (M=2.88) ve matematik derslerinin eglenceli oldugunu (M=2.71)
belirtmistir. Bunlarin yan1 sira 6grenciler matematik 6gretmenlerini bilgiyi aktaran
kisi olarak gérmekte (M=1.07) ve 6gretmenlerinin problemleri nasil ¢dzeceklerini
adim adim anlattiim1 soylemistir (M=1.11). Ayrica, arastirmanin sonuglari
ogretmenlerin  0grencilerin matematik problemlerini smifta arkadaslariyla

tartismalarina olanak saglamadigini ortaya ¢ikarmistir (M=1.93).

Ogrencilerin  matematik hakkindaki inamislari, alt boyut bakimindan
incelendiginde Ogrencilerin matematik ve matematik ogretimi (M=29.98) ve 6z
yeterlik (M=20.30) alt boyutlarinda genel olarak yararli inang¢lara sahip oldugu
goriilmiistiir. Diger yandan Ogrencilerin 6gretmen roliine yonelik goriislerinin

(M=12.51) yansiz oldugu goriilmiistiir.
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Cinsiyet Etkisi

Arastirmada cinsiyet etkisi her bir alt boyut i¢in ayr1 ayr1 incelenmistir. Cinsiyet
karsilagtirilmasinda MANOVA kullanilmistir. Arastirma kapsaminda asagidaki

hipotezler test edilmistir.

I.  Ho=Ogrencilerin matematik ve matematik dgretimine ydnelik inanislari
cinsiyetler arasinda farklilik gdstermemektedir.
Hi=Ogrencilerin matematik ve matematik dgretimine ydnelik inanislari
cinsiyetler arasinda farklilik gdstermektedir.

II.  Ho=Ogrencilerin 6z yeterlik inanislari cinsiyetler arasinda farklilik
gostermemektedir.
Hi=Ogrencilerin 6z yeterlik inanislar1 cinsiyetler arasinda farklilik
goOstermektedir.

1. Ho=Ogrencilerin 6gretmen roliine yonelik goriisleri cinsiyetler arasinda
farklilik gostermemektedir.
Hi=Ogrencilerin dgretmen roliine yénelik goriisleri cinsiyetler arasinda

farklilik gostermektedir.
Hazirlik Analizleri

Analizlere baslamadan 6nce MANOVA testinin sayiltilar1 kontrol edilmelidir.
MANOVA analizlerinin temelde 5 sayiltis1 vardir bunlar: 6rneklem biiyiikligii,
normallik, regresyonlarin homojenligi, coklu baglantililik ve varyans ve kovaryans
matrislerinin homojenligidir (Tabachnick & Fidell, 2007). Ug¢ degerler ve
normallik sayiltilar1 DFA analizleri Oncesinde kontrol edilmis ve verinin
normalligi saglanmistir. Regresyonlarin homojenligi sayiltis1 ise bagimli
degiskenlerin siralamasinin 6nemli oldugu calismalarda test edilmesi gereken bir

sayitidir (Tabachnick & Fidell, 2007) ve bu ¢alismanin kapsami disindadir.

Coklu baglantilik sayiltis1 icin bagimli degiskenlerin birbirleri ile olan iligkileri
onemlidir. MANOVA analizleri, bagimli degiskenler arasinda orta derecede iliski
oldugunda en iyi sonucu verir. Eger bagimli degiskenler arasindaki iliski ¢ok

kiiciikse bu degiskenler ayr1 ayr1 analiz edilmelidir. Eger bu iliski ¢cok biiyiikse (.8
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ve lizeri) bu durumda da bu degiskenlerden biri analizden ¢ikarilmali ya da bu
degiskenler birlestirilerek tek bir degisken haline getirilmelidir (Tabachnick &
Fidell, 2007). Bagiml1 degiskenler arasindaki Pearson korelasyonuna bakildiginda
matematik ve matematik 6gretimi alt boyutu ile 6z yeterlik alt boyutu arasinda orta
derecede (.33) iliski oldugu goriiliirken, 6gretmen rolii alt boyutunun 6z yeterlik (-
.003) ve matematik ve matematik 6gretimi (.12) arasindaki iliskilerin ¢ok diistik
oldugu goriilmiistiir. Bu nedenle de cinsiyetin matematik ve matematik 6gretimi alt
boyutu ve 6z yeterlik alt boyutu tizerindeki etkisi MANOVA ile dgretmen rolil

Uzerindeki etkisi ise bagimsiz gruplarda t-testi analizi kullanilarak incelenmistir.

MANOVA analizinin son sayiltist varyans ve kovaryans matrislerinin
homojenligidir. Bu sayilti i¢in Box un M testine bakilir. Bu testin anlamlilik
diizeyi p> .001 ise bu sayilti karsilanmis olur (Tabachnick & Fidell, 2007). Box

testi sonuglar1 verinin analiz i¢in uygun oldugunu gdstermistir (F= 1.719, p=.161).
Cikarimsal Istatistikler

Ogrencilerin 6z yeterlik ve matematik ve matematik 6gretimi alt boyutlarindaki
inaniglarinin cinsiyetler arasinda farklilagip farklilagmadigini test etmek i¢im
MANOVA, o6gretmen roliine yonelik goriislerinin cinsiyetler arasinda farklilagip

farklilasmadigini test etmek i¢in bagimsiz gruplarda t-testi analizi yapilmistir.

MANOVA analizinin sonuglart Tablo 2 de verilmistir. Bu sonuglar 6grenci
inaniglarinin  alt boyutlardan en az birinde cinsiyet arasinda anlamli olarak

farklilastigini gostermektedir.

Table 2. Cok degiskenli analiz sonuclar

Etki Deger Hip.df Hatadf Sig.
Etkilesim Pillai’s Trace 995 2 704 000
Wilks” Lambda .005 2 704 000
Hottelings’ Trace 210.21 2 704 000
Roy’s Largest Root 210.21 2 704 000
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Hangi alt boyutta inanislarin farklilik gosterdigini 6grenmek icin denekler arasi
etki testine bakilmistir. Bu testin sonuclarina gore oOgrencilerin 6z yeterlik
inanislar cinsiyetler arasinda farklilik géstermezken (F=.67, p=.41) kiz 6grencileri

matematik ve matematik 6gretimi alt boyutunda erkeklerden daha yiiksek puan

almistir (F=11.51, p=.001).

Bagimsiz gruplarda t-testi sonuglarina bakildiginda ise kiz ve erkek 6grencilerin
ogretmen roliine yonelik goriisleri arasinda farklilik olmadig1 goriilmistir (F= -
041, p=.97).

SONUC VE TARTISMA

Bu calismada 5. sinif 6grencilerinin matematik hakkindaki inaniglar1 arastirilmis
ve bu inanislarin cinsiyetler arasinda farklilasip farklilasmadigina bakilmistir. Bu
amag icin Oncelikle matematik hakkinda inanislar olgegi gelistirilmis ve Olgegin

giivenirlik ve gecerlik analizleri yapilmistir.

Olgek Op’t Eynde ve arkadaslarmin (2002) ortaya attig1 teorik ¢ergeve temel
alinarak gelistirilmigtir. Her ne kadar teorik ¢ercevenin bir kismi bu arastirmanin
kapsamina alinmis olsa da bulgular, ayni teoriyi temel alan diger calismalarda
oldugu gibi (Andrews, Diego-Mantecon, Op’t Eynde & Sayers, 2007; Diego-
Mantecon, Andrews & Op’t Eynde, 2007; Op’t Eynde & De Corte, 2003;
Yildirim-Cayir, 2008) teorik yapiy1 destekler niteliktedir. Ogrencilerin matematik
ve matematik 6grenimine yonelik inaniglar tek bir boyutta toplanmistir ve teorik
cercevedeki matematik hakkindaki inanislar boyutuna karsilik gelmektedir. Oz
yeterlik inanislar1 ayri bir boyut olusturmus ve teorideki 6z inaniglara dahil
edilmistir. Ogretmen rolii goriisleri ise ayr1 bir boyut olusturarak teorideki sosyal

inanislari igeren alt boyutla iligkilendirilebilir.

Sonuglar Ogrencilerin daha ¢ok otoriter 68retmen roliiniin benimsediklerini
gostermektedir.  Ayrica  Ogrenciler  Ogretmenlerinin  onlarin  matematik
problemlerini tartisabilecekleri ortamlar olusturmadigini da belirtmistir. Bu durum

ogrencilerin smif i¢i tartismalardan korkmalarina ve bundan kaginmalarima sebep
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olabilir. Diger yandan, eger ogrenciler smif i¢i tartismalarin Sgrenmelerini
destekleyecegine inanirlarsa simif i¢i tartismalara aktif olarak katilirlar (Jansen,
2008). Ayrica, smif i¢i tartigmalar 6grencilerin birbirleriyle ve 6gretmenleriyle
olan iletisimlerini de destekler (Turner & Patrick, 2004). Bu nedenle, 6grencilere
etkili bir tartisma ortami saglamamak, onlarin tartisma ile ilgili inaniglar
gelistirmelerini ve sif iginde etkili bir iletisim kurmalari engelleyebilir.
Ogretmenleri etkili sinif ici tartisma ortamu saglamalar1 ydniinde ydnlendirmek
Ogrencilerin tartisma ile ilgili inanig gelistirmeleri ve etkili bir tartigmayi

deneyimleyebilmeleri agisindan oldukg¢a dnemlidir.

Arastirmanin sonuglar1 6grencilerin genel olarak matematik ve matematik 6gretimi
alt boyutunda yararli inaniglara sahip oldugunu gostermektedir. Bu durum
ogrencilerin smif i¢i deneyimlerinin onlara matematik konularin iligkisi ve
problemlerin birden fazla ¢6ziim yolunun varligi konularinda yararli inanislar
gelistirmelerine olanak sagladigini gdstermektedir. Ogrencilerin neredeyse tamami
matematikte anlamanin 6nemli olduguna inanmaktadir. Aslinda kiigiik yastaki
Ogrenciler matematigi anlama ve 6grenme konusunda daha isteklidir (Tuohilampi,
Hannula & Varas, 2012). Ogrenciler matematigin faydali oldugunua ve giinliik
hayatlarin1  kolaylastirdigina inanmaktadir. Bu inamig ilkokul Ogrencilerinin
biiylidiikge gelistirdikleri bir inamistir (Kloosterman, Raymond, & Emenaker,
1996). Yani Tiirkiye’deki 5. sinif 6grencileri diger iilkelerdeki yasitlariyla benzer

inaniglara sahiptir.

5. sif 6grencileri genel olarak yliksek 6z yeterlik inaniglarina sahiptir. Matematik
onlar icin zor bir ders degildir ve 6grenciler ¢aligarak matematikteki yeteneklerini
arttirabileceklerine inanmaktadir. Bu sonuglar ilkokul egitiminin ve bu siirecte
ogrencilerin edindikleri deneyimlerin 6grencilerin inamislari iizerindeki birikimli
etkisini gostermektedir. Diger yandan Yilmaz’in (2011) 6., 7. ve 8. smiflarla
yaptig1 calismanin sonuglar1 &grencilerin biiyiidiikge 6z yeterlik inanislarinin
azaldigim1 gostermektedir. Bu nedenle Ogrencilerin ilkokul egitimi boyunca
edindikleri deneyimlerin dogasini anlamak ortaokul ve lise &gretmenleri i¢in

ogretim yontemlerini gelistirecek fikirler verebilir.
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Cinsiyet farkliliklar1 incelendiginde kizlarin da erkekler kadar 6z yeterlige sahip
oldugu gorilmistiir. Yildinm-Cayir da (2008) 8. siniflarla yaptig1r ¢alismada
benzer sonuclara ulasmistir. Ogrencilerin 6gretmen roliine yonelik goriislerinde
cinsiyetler arasinda herhangi bir farklilik goriilmezken, kizlar matematik ve
matematik Ogrenme alt boyutunda erkeklerden daha yiiksek puan almustir.
Kishlenko da (2009) kizlarin erkeklere gore daha az kural merkezli oldugunu
belirtmistir.

Bu calismanin sonuglar1 genel olarak 5. simif 6grencilerinin matematikle ilgili
yararli inaniglara sahip oldugunu gostermektedir. Sonuglar 6grencilerin anlamaya
ve matematik 6grenmeye hevesli oldugunu ve kendi yeteneklerine glivendigini
ortaya koymaktadir. Yani 6grenciler ortaokula baglarken matematige karst olumlu
bir bakis agistyla gelmektedirler. Diger yandan 6grenciler biiylidilkce matematige
yonelik yararli olmayan inaniglart artar (Kislenko 2009; Kloosterman & Caugan,
1994). Bu durumdaki muhtemel en biiyiik sebep 6grencilerin okulda edindikleri
matematik deneyimleridir. Daha Once yapilan ¢alismalarin sonuglar1 da
Ogrencilerin matematikle ilgili deneyimleri arttikca inanislarinin daha yararh
olmayan inanislar oldugunu gostermektedir. Benzer sekilde 6grenciler matematik
ve matematigin dogas1 ile ilgili yararli inaniglara sahip olmasina ragmen
zihinlerindeki &gretmen rolii hala olduk¢a baskin goriinmektedir. Ogrenciler
Ogretmenin bildiyi aktaran kisi olduguna inanmaktadir ve bu bakis agisi
Tiirkiye’de uygulanan yapilandirmaci yaklasima dayali 6gretim programina gore
yararli bir inanis degildir. Diger pek ¢ok ¢alismada da belirtildigi gibi 6gretmenler
ogretim yaklasimlarin1 programin gerektirdigi sekilde diizenleyememistir (Avcu,
2014; Enki, 2014; Tortop, 2011). Smif i¢i etkinliklerin dogas1 ve 6gretmen rolii
program gelistirenlerin ve 6gretmenlerin pek ¢ok agidan dikkate almalar1 gereken
onemli bir konudur. ilk olarak 6gretmenler égrencilerin inamsglarinin olusmasinda
en c¢ok etkiye sahip olan kisilerdir (Kislenko, 2009) ve matematik 6gretmenleri
ogrencilerin yararli inanislar gelistirebilecegi 6grenme ortamlarinin olusturulmasi
konusunda sorumludurlar. Ayrica 6gretmenler sinif i¢indeki 6gretim yontemlerini
ve bu yontemlerin 6gretim programi ile ne kadar tutarli olup olmadigini da goz

onlinde bulundurmalidir. Bu nedenle hem 6gretmen yetistirme programlari, hem
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de hizmet i¢i egitimler 6gretmenlerin etkili matematik egitim ortamlar1 tizerindeki

roliine odaklanmalidir.

Son olarak bu calismada 6grencilerin 6z yeterlikleri cinsiyetler arasinda farklilik
gostermedigi gorilmiistiir. Aslinda matematigin bir erkek alani oldugu inanisi
ogrenciler biiyiidiikge gelistirdikleri bir inanistir (Brandel & Staberg, 2008). Yani
ogrenciler biliylidiikkge onlarin bazi deneyimleri bu sekilde bir inanig
gelistirmelerine sebep olmaktadir. Bunun olasi sebeplerinden biri 6gretmen bakis
acis1 olabilir. Ogretmenler kiz ve erkek dgrencilerle farkli sekilde iletisim kurarak
onlara yetenekleri ile ilgili farkli mesajlar veriyor olabilir. Bu durumda
ogrencilerde erkek Ogrencilerin lehine 6z yeterlik inanislarinin gelismesine sebep
olabilir (Hannula, 2011; Keller, 2001). Ayrica ders kitaplar1 da 6grencilere cinsiyet
tabanli inanislar1 iletiyor ediyor olabilir. Dogan (2012) 6., 7., ve 8. simif matematik
ders kitaplarinin 6grencilere cinsiyet rolleri ile ilgili bir takim mesajlar verdigini
ortaya ¢ikarmustir. Kitaplarda genel olarak matematik yetenegi gerektiren islerde
erkeklerin betimlenmesi Ogrencilerin cinsiyete yonelik bir takim matematik
inaniglar1 gelistirmesine sebep olabilir. Bu nedenle kitap yazarlari ve program
gelistirenler yaptiklar1 igin bir takim cinsiyet yargilarina sebep olup olmadigi
konusunu go6z 6nilinde bulundurmalidir. Ayrica 6gretmen yetistirme programlari ve

hizmet i¢i egitimlerde de cinsiyet yargilarina yer verilmelidir.
Gelecek Cahsmalar icin Oneriler

Bu calismada oOgrencilerin matematik hakkindaki inaniglart Op’t Eynde ve
arkadaglarinin (2002) one siirdiigii teorik cerceve ile ele alinmistir. Ancak bu
cergeve ¢ok kapsamli oldugu icin sadece bir takim alt gruplari ¢alismaya dahil
edilmistir. Gelecekte yapilacak c¢aligmalarda cergevenin diger alt boyutlarina yer
verilebilir. Ayrica bu ¢aligmada gelistirilen 6lgegin yap1 ve kapsam gecerliligi test
edilmis Olclit gecerliligine yer verilmemistir. Gelecekte yapilacak calismalarda

Olcegin Olclit gecerligi incelenebilir.

Bu c¢alisma tek bir sehirdeki 5. sinif 6grencileri ile yapilmistir. Daha farkli ve genis

orneklemlerle ¢aligma yenilenebilir.
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Bu calismada 6grencilerin matematik hakkindaki inaniglar1 ve cinsiyet etkisi
arastirilmis ancak inamislarmn diger degiskenlerle iliskilerine bakilmamistir. ileriki
caligmalarda inanislarla tutum, basar1 gibi duyussal 6zelliklerin arasindaki iliskiler

incelenebilir.

Bu calismada sadece 5. sinif égrencilerinin inanislar1 incelenmistir. Ogrencilerin
inaniglarinin biiyiidiikge nasil degistigi ile ilgili daha kapsamli bilgi edinmek icin
calisma boylamsal olarak yapilabilir. Ayrica cinsiyet tabanli farkliliklarin
ogrenciler biiylidilkce nasil ortaya ciktigi O6gretmen ve veli etkisi yoluyla

arastirilabilir.

109



