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ABSTRACT

A STRUCTURAL MODEL ON 7" GRADE STUDENTS’ MOTIVATIONAL
BELIEFS, USE OF SELF-REGULATION STRATEGIES, AND MATHEMATICS
ACHIEVEMENT

Kayan Fadlelmula, Fatma

Ph.D., Department of Elementary Education
Supervisor: Assoc. Prof. Dr. Erding Cakiroglu

Co-Supervisor: Assoc. Prof. Dr. Semra Sungur

September 2011, 263 pages

This study was conducted in an attempt to integrate a number of cognitive,
motivational and behavioral factors in elementary mathematics education, and to
develop a theoretical model that explains the direct and indirect relationships among
these concepts and their underlying dimensions. In particular, it was intended to
examine the interrelationships among students’ achievement goal orientations,
perception of classroom goal structure, self-efficacy, use of self-regulatory
strategies, and academic achievement in mathematics.

Participants were 1019 seventh grade students, enrolled in public elementary
schools, located in four different urban and rural districts in Ankara. A self-report

questionnaire and a mathematics achievement test were administered to the

v



participants during their regular class periods. A pilot study was carried out with 250
seventh grade students, for conducting exploratory factor analysis.

Structural equation modeling technique was used for data analysis. First,
confirmatory factor analyses were conducted for each factor in the questionnaire.
Then, a structural equation model was developed for the whole sample. Results
revealed that students’ perceptions of classroom goal structure were directly linked
to their adoption of achievement goal orientations. Among these goal orientations,
only mastery goal orientation was associated with students’ use of learning
strategies, which, in turn, related to their mathematics achievement. Among the
learning strategies, only elaboration was significantly related to students’
mathematics achievement. Besides, self-efficacy was both directly and indirectly
related to students’ adoption of achievement goals, use of learning strategies, and

mathematics achievement.

Keywords: Self-Regulation Strategies, Achievement Goal Orientation, Self-
Efficacy, Elementary Mathematics Education, Structural Equation Modeling
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ILKOGRETIM 7. SINIF OGRENCILERININ GUDUSEL INANISLARI, OZ-
DUZENLEME STRATEJILERI VE MATEMATIK BASARILARINA ILiSKIN
BIiR YAPISAL MODEL

Kayan Fadlelmula, Fatma

Doktora, TIkégretim Boliimii
Tez Yoneticisi: Dog. Dr. Erding Cakiroglu
Ortak Tez Yoneticisi: Dog¢. Dr. Semra Sungur

Eyliil 2011, 263 sayfa

Bu calismanin amaci ilkdgretim matematik egitimi ile ilgili bazi biligsel,
giidiisel ve davranigsal kavramlari bir araya getirip bu kavramlar arasindaki
dogrudan veya dolayl iliskileri aciklayan bir yapisal model olusturmaktir. Bu
baglamda, 6grencilerin matematik 6grenmeye iliskin hedef yonelimleri, derse
yonelik hedef algilari, 6z-yeterlik inanislari, 6z-diizenleme strateji kullanimlari ile
matematik basarilar1 arasindaki iliski incelenmistir.

Katilimcilar, Ankara’nin farkli merkez ve kirsal ilcelerindeki devlet
okullarina devam eden 1019 yedinci sinif 6grencisinden olugsmaktadir. Veri toplama

araci olarak bir anket ve bir matematik basari testi, katilimcilarin normal ders
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saatleri sirasinda uygulanmistir. Ana ¢alisma oncesinde 250 yedinci simif 6grencisi
ile bir pilot calisma gerceklestirilmistir. Pilot calismadan elde edilen veriler, anket
maddelerinin faktor yapilarini incelemek ve amacina uymayan maddeleri belirlemek
tizere agcimlayici faktor analizi yapmak icin kullanilmistir.

Ana calismada veri analizi i¢in yapisal esitlik modellemesi teknigi
kullanilmistir. Esas veri analizinden once Olcekte yer alan her bir kavrama yonelik
dogrulayici faktor analizi yapilmistir. Sonra, tiim drnekleme yonelik yapisal esitlik
modellemesi calisilmistir. Elde edilen modele gore dgrencilerin matematik dersine
yonelik hedef algilari, kisisel hedef yonelimleri ile dogrudan iliskili bulunmustur.
Bu hedef yonelimlerinin arasinda sadece 6§renme yonelimi, 6grencilerin strateji
kullanimlariyla ve dolayli olarak matematik basarilar ile iliskili bulunmustur.
Ayrica 6grencilerin kullandiklar1 6grenme stratejileri arasinda sadece
ayrintilandirma strateji kullanimi matematik basarilari ile anlamlr iliskili
bulunmustur. Bunun yaninda 6z-yeterlik hem dogrudan hem de dolayl olarak
ogrencilerin hedef yonelimleri, 6grenme strateji kullanimlar1 ve matematik basarilari

ile iligkili bulunmustur.

Anahtar Kelimeler: Oz-Diizenleme Statejileri, Hedef Yonelimi, Oz-Yeterlik,
[Ikogretim Matematik Egitimi, Yapisal Esitlik Modellemesi
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CHAPTER1

1. INTRODUCTION

1.1. Background of the Study

There have been considerable changes in the nature of mathematics
instruction as a result of ongoing changes in knowledge and skills needed both in
school settings and workplaces (Heo, 1999). Previously, mathematics was
considered to be a sequential, static body of facts and procedures, and mathematics
learning was regarded as the passive acquisition and memorization of these concepts
(Schoenfeld, 1992). Nowadays, the focus of mathematics education has shifted from
mathematics content to how students can effectively learn mathematics (Pape, Bell,
& Yetkin, 2003). In this regard, mathematics learning is viewed as an active and
constructive process (Torrano & Gonzales, 2004), through which students construct
their mathematical understandings, represent and communicate their ideas, use
reasoning skills, and deal with challenging problems (Heaton, 2000). In this aspect,
for successful learning in school and beyond, students are required to continually
adapt their knowledge and skills to new circumstances, challenged to orchestrate
their own learning (Mohr, 2005).

This new vision of school mathematics offers a set of expectations for change
in mathematics education, and calls for both teachers and students to take on
different roles than what they were used to do before (Kilpatrick, Swafford, &
Findell, 2001). Mainly, a mathematics teacher is expected to be a model, a

facilitator, and a coach, rather than the one who transmits information (NCTM,



2000). They are responsible for selecting suitable curricular materials, using
appropriate instructional tools and techniques, and creating an intellectual
environment where students can learn to think in mathematics (Steele & Widman,
1997). In this aspect, students are expected to be active participants in their learning
process, such that they take control of their own learning, set goals for their learning,
monitor their progress, evaluate and reflect on their thinking so that they can build
deeper understanding of mathematical content (NCTM, 2000). However, these are
not easy tasks to achieve for many teachers and students, and this calls for
educational researchers to address “how students become masters of their own
learning process” (Zimmerman, 2001, p.1); in other words, to understand how
students become more self-regulated learners (Boekaerts, 1999).

Self-regulation serves as a comprehensive framework for understanding how
students become active agents of their own learning process. From a broad aspect,
self-regulation is defined as self generated thoughts, feelings, and actions that are
planned and cyclically adapted to the attainment of personal goals” (Zimmerman,
2005, p.14). In this aspect, self-regulated learning refers to “an active, constructive
process whereby learners set goals for their learning and then attempt to monitor,
regulate, and control their cognition, motivation, and behavior, guided and
constrained by their learning goals and the contextual features in the environment”
(Pintrich, 2005, p.453).

Self-regulation enhances learning by helping students to become proactive
participants in their own learning process (Zimmerman, 1994). Students are
described as self-regulated to the degree that they know and use of a variety of
learning strategies (Marcou & Philippou, 2005; Shin,1998), as well as deciding on
when, why and how to use these strategies in appropriate contexts (Zimmerman,
1990). Especially, in the context of mathematics learning, when students deal with
complex and challenging problems, their ability to use self-regulated learning
strategies can be a significant predictor of their problem solving performance

(Schwartz, Andersen, Howard, Hong, & McGee, 1998). In particular, within the



realm of mathematical problem solving, self-regulation may lead to more effective
problem solving (Marcou & Philippou, 2005; Howard, McGee, Shia, & Hong,
2001), mainly because it empowers students to actively engage in the learning
strategies, and increase their autonomy and personal agency over their problem
solving experiences (Zimmerman, 2001).

Self-regulation is a complex and multidimensional construct that involves a
number of cognitive, motivational and behavioral aspects. This study was based on
social cognitive perspective on self regulated learning, which construes human
functioning with reciprocal interactions among personal variables, environmental
factors, and behaviors (Schunk, 2001). In the literature, there are a number of
different theoretical perspectives about how learning is self-regulated, such as
“operant, phenomenological, information processing, social cognitive, volitional,
Vygotskian, and cognitive constructivist” perspectives (Zimmerman & Schunk,
2001, p.1). Although each perspective on self-regulated learning puts emphasis on
different constructs about regulation and learning, they possess several features in
common. Specially, most of these theoretical perspectives consider motivational
factors, including goal setting and self-efficacy, as important features in determining
students’ self-regulatory behaviors and academic achievement.

Among these motivational factors, goal setting is an integral part of the initial
phases of self-regulatory processes. When students set appropriate goals for their
mathematics learning, this can facilitate their self-regulation by enhancing their
commitment to attaining them (Schunk, 2001) and by providing clear standards
against which to monitor their progress (Winne, 2001). Specially, learning goals that
are specific and challenging, are considered to motivate students and build a strong
sense of self-efficacy toward learning mathematics (Schunk, 2001). In general,
students’ goal orientations are related to their beliefs about what is important in an
achievement situation (Ames, 1992). For example, a student may pursue the goal of
increasing his or her competence in an achievement situation, whereas another

student may pursue the goal of displaying ability or avoiding unfavorable judgments



about his or her competence (Elliott & Dweck, 1988). In this aspect, goal theorists
have identified two major goal orientations that function in an achievement situation:
‘mastery goal orientation’ and ‘performance goal orientation’ (Ames, 1992; Dweck,
1986; Nicholls, 1984). The primary difference between these two types of goal
orientations is whether learning is valued as an end in itself or as a means to reach
some external goals (Meece, Blumenfeld, & Hoyle, 1988). In particular, research has
indicated that students with mastery goals give value to learning for its own sake,
and prefer situations where they can expand new skills and gain new knowledge
(Ames, 1992). On the other hand, students with performance goals give value to
ability, and prefer situations where they can demonstrate their ability and compare it
with other students (Nicholls, 1989).

Later, mastery and performance goals have been divided into two distinct
dimensions as ‘approach’ and ‘avoidance’ (Meece & Holt, 1993; Turner et al.,
1998). Research based on this new division has shown that students with mastery
approach goals focus on learning in order to achieve task mastery and improvement
(Pintrich, 2000). On the other hand, students with mastery avoidance goals are
concerned with not falling short of their own self-set standards, rather than being
perfect or fully understanding the material (Pintrich, 2000). In a similar manner,
students with performance approach goals are found to focus on outperforming other
students and having favorable judgments about their competence, whereas students
with performance avoidance goals focus on avoiding unfavorable judgments about
their competence and looking incompetent (Elliot & Church, 1997).

Although a number of goal theorists believe that it is helpful to divide
mastery and performance goals into approach and avoidance dimensions (Elliot,
1999; Pintrich, 2000; Pintrich & Schunk, 2002), some other goal theorists strongly
argue that especially mastery avoidance goal orientation is a relatively new
dimension, and its effects on academic outcomes has not been clearly understood
(Barker, Dowson, & MclInerney, 2002). Thus, so far, the one proposing mastery,

performance approach, and performance avoidance goal orientations is assumed to



be the most prevalent achievement goal framework, and has received the strongest
empirical support (Elliot & Thrash, 2001).

Besides examining students’ own goal orientations, research has also
emphasized considering the goal messages conveyed in the social and psychological
atmosphere in which students learn (Ames, 1992; Meece, 1991). Especially, it has
been postulated that the goal structure of the learning environment and the way
students perceive these goals are highly critical for their motivation and achievement
related outcomes (Bong, 2001). In particular, research has revealed that students
adopt achievement goals that are parallel to the goal structure of their learning
environment (Patrick et al., 2001; Roeser, Midgley, & Urdan, 1996; Turner et al.,
2002). For example, when students believe that their mathematics teachers focus on
the mastery of the learning tasks and emphasize deep understanding of the material,
they tend to hold similar attitudes toward learning mathematics and adopt mastery
goal for that subject matter (Bong, 2001). On the other hand, when students feel that
their mathematics teachers highly promote competition and reward better
performance, they tend to internalize these values for their mathematics learning and
adopt either performance approach or performance avoidance goals for that subject
matter (Ryan, Gheen, & Midgley, 1998).

Lastly, as another key motivational factor, students’ self-efficacy beliefs are
related to their perceptions of capabilities on a particular type of achievement
situation (Bandura, 1986). Research has highlighted that students’ self-efficacy
beliefs are important predictors of their successful use of self-regulatory skills and
strategies across different academic domains (Bandura, 1993; Bong, 2001;
Zimmerman, Bandura, & Martinez-Pons, 1992), mainly because it affects the extent
to which students engage in and persist at challenging tasks (Schraw, Crippen, &
Hartley, 2006). In particular, students try to avoid situations that they believe to
exceed their capabilities, whereas they try to approach to situations that they feel
capable of handling (Bandura, 1993). A growing body of research has shown that

student’s self-efficacy beliefs are positively related to a number of adaptive



academic patterns. Specifically, students with high self-efficacy beliefs tend to set
more challenging goals and make stronger commitment to accomplish these goals
compared to students with low self-efficacy beliefs (Schunk, 2000). Besides, they
tend to use more self-regulation strategies, invest greater effort, and persist longer in
the face of difficulties compared to students who doubt their capabilities (Schunk,
1991; Zimmerman, Bandura, & Martinez-Pons, 1992). On the other hand, students
with low self-efficacy beliefs tend to exhibit more maladaptive academic behaviors,
such as having more academic anxiety (Pajares & Graham, 1999; Zimmerman &
Martinez-Pons, 1990), giving up more quickly in the face of difficulty and
diminishing school interest and achievement (Usher & Pajares, 2008).

In conclusion, the theory of self-regulation suggests that in order to better
understand how students become active agents of their own learning process, it is
highly important to understand how a number of motivational factors relate to their
self-regulatory behaviors and quality of academic engagements (Anderman &
Mabher, 1994; Elliot & Harackietwicz, 1996; Greene & Miller, 1996). In particular, it
becomes highly crucial to understand the interplay among students’ achievement
goal orientations, perceptions of classroom goal structure, self-efficacy, and use of
self-regulation strategies in order to better understand how students self-regulate

their mathematics learning and attain academic achievement.

1.2. Purpose of the Study

The main purpose of this study was to examine a number of cognitive,
motivational, and behavioral concepts in elementary mathematics education. In
particular, it was intended to extend the empirical research by examining the
interrelationships among students’ self-efficacy beliefs, perception of classroom goal
structure, achievement goal orientation, use of learning strategies, and academic
achievement in elementary mathematics education. By examining these concepts, it
was aimed to find out which factors have strong involvement on students’

achievement in mathematics. Specially, it was intended to better understand how to



maximize students’ motivation to learn mathematics and to promote self-regulation
in mathematics learning.

In addition, it was intended to extend the theoretical research by developing a
structural model that might explain the direct and indirect relationships among these
concepts as well as their underlying dimensions. By developing this model, it was
intended to offer a comprehensive model in the field of self-regulation, which may
enrich the previous models by clarifying how the interplay among motivational
factors relate to self-regulation and to the quality of mathematics learning. Besides,
this theoretical model was expected to give direction to future studies that will be

conducted in this field.

1.3. Research Question

The following research question was the main focus of this study;

e What is the nature of direct and indirect relations among the underlying
dimensions of 7" grade students’ self-efficacy beliefs, achievement goal
orientations, perceptions of classroom goal structure, use of learning strategies,
and achievements in mathematics?

In order to answer this research question, a self-report questionnaire and a
mathematics achievement test were administered to 7™ grade students enrolled in
public elementary schools. The questionnaire was used for assessing participants’
self-efficacy beliefs, perceptions of classroom goal structure, achievement goal
orientations, and use of learning strategies in mathematics. Besides, the achievement
test was used for measuring participants’ mathematics achievement, covering the
topics in 7™ grade mathematics curriculum. Upon the data gathered, a structural
equation model was developed in order to identify the interrelationships among these

concepts and their underlying dimensions.



1.4. Hypothesis

The following structural model illustrates the expected relationships among
the concepts, based on the theoretical and empirical evidences gathered from the
results of the previous studies (see Figure 1.1). According to this model, it was
proposed that students’ self-efficacy beliefs and perceptions of classroom goal
structure would contribute to their adoption of achievement goal orientations. In
particular, it was proposed that students’ perception of classroom mastery goal
structure would be linked to their personal mastery goal orientation, their perception
of classroom performance approach goal structure would be linked to their personal
performance approach goal orientation, and their perception of classroom
performance avoidance goal structure would be linked to their personal performance
avoidance goal orientation.

Then, these achievement goal orientations were expected to be linked to
students’ use of learning strategies, which would mediate the link between students’
goal orientations and mathematics achievement. So, it was expected that students’
achievement goal orientations would be indirectly related to their mathematics
achievement. Particularly, students’ mastery and performance approach goal
orientations were expected to be linked to their use of learning strategies and
mathematics achievement.

In addition, it was expected that self-efficacy would contribute to students’
adoption of achievement goal orientations, as well as their use of learning strategies
and mathematics achievement. So, it would be both directly and indirectly related to
students’ mathematics achievement. Besides, all the learning strategies, including
elaboration, organization, and metacognitive self-regulation, were expected to be

associated with students’ mathematics achievement.
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Figure 1.1 Proposed Structural Model

1.5. Significance of the Study

Nowadays, for successful learning in school and beyond, students are
expected to take a proactive view of learning, in which their personal perceptions as
learners and their use of various processes to regulate their learning are, critical
factors for their academic achievements (Zimmerman, 1989). In this aspect, the aim
of education has gone beyond the development of academic competence to prepare
completely functioning and caring individuals who are capable of pursuing their
academic goals (Pajares, 2001).

This study was conducted in an attempt to integrate several cognitive,
motivational and behavioral aspects in elementary mathematics education, and to
develop a theoretical model that might explain the direct and indirect relationships
among these concepts and their underlying dimensions. Within this field, research

has emphasized the need for developing more comprehensive and dynamic



theoretical models for describing how the interplay between motivational factors
may relate to students’ self-regulation and to the quality of mathematics
engagements (Ames, 1992; Anderman & Maher, 1994; Elliot & Harackietwicz,
1996; Greene & Miller, 1996).

First of all, the majority of the research conducted to date on self-regulation
has considered students’ self-efficacy beliefs as the major motivational factor for
their learning (Bandura, 1997, Zimmerman, 2002). However, recent research has
highlighted the importance of taking into account other motivational factors, such as
students’ achievement goal orientations and perception of classroom goal structure,
when examining their motivation to learning (Pintrich, 2000; Schunk & Zimmerman,
1996). In this aspect, this study was important because it may contribute to the
existing literature by examining students’ self-efficacy beliefs, goal orientations, and
perception of classroom goal structure to clarify the relationships among these three
interacting aspects of motivation, as well as relating them to students’ use of learning
strategies and mathematics achievement.

Moreover, until recently self-regulation has been mainly considered as a
relatively stable (Patrick & Middleton, 2002), and individual process (Perry, 1998).
This view led to a lack of attention regarding understanding the role of classroom
context in shaping students’ cognition and motivation to self-regulate their learning
(Blumenfeld et al., 1992; Brophy, 1999; Pape, Bell, & Yetkin, 2003; Perry et al.,
2002). In essence, research has suggested that students develop knowledge, skill, and
beliefs about a particular concept according to the social and psychological
environment in which they learn (Ames, 1992; Meece, 1991). Therefore, it becomes
highly important to consider classroom context, especially how students perceive
their classroom goal structure, in order to better understand how these contextual
perceptions relate to students’ motivational beliefs, use of self-regulatory strategies,
and academic achievement.

Especially, with regard to mathematics education, research has revealed that

the nature of mathematical tasks, classroom norms, and the nature of teacher
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practices highly influence students’ motivation to learn mathematics (Meyer &
Turner, 2002; Pape, Bell, & Yetkin, 2003; Turner et al., 2002; Verschaffel et al.,
1999). In fact, many educational psychologists choose to situate motivation research
specifically in mathematics classroom, because the characteristics of many
mathematics classrooms appear to facilitate maladaptive patterns of motivation, such
as avoidance of challenge, low persistence, and worry about academic outcomes
(Dweck & Leggett, 1988, Ryan & Patrick, 2001; Turner et al., 1998). Besides,
research indicates that teachers tend to teach mathematics in the manner they were
taught (Ball et al., 2001; Brown & Smith, 1997), and most were taught using
traditional approaches that are performance oriented (Anderman et al., 1999;
Nicholls et al., 1990). This study was undertaken to respond for more knowledge,
understanding, and research in this field. The results of this study may have
implications for educators and policymakers who seek to maximize students’
motivation to learn mathematics, and for restructuring elementary mathematics
education in order to promote more adaptive academic-related outcomes.

Lastly, when the literature was reviewed regarding the studies that examined
students’ achievement goal orientations in mathematics, self-efficacy towards
learning mathematics, and use of learning strategies in mathematics, it was found
that very few studies have been conducted in Turkey in these research contexts.
Moreover, most of these studies were conducted only in the last few years, and they
were mostly conducted with pre-service teachers or high school students. Clearly,
more research is needed in Turkish context, especially in elementary school settings,
in order to have better understanding about how these concepts develop and affect

students’ mathematics learning in elementary level.
1.6. Definitions of the Terms

The following selected terms were used throughout this study, and their

definitions were provided for the purpose of clarification.
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Achievement goals are integrated patterns of beliefs and attributions that effect the

ways of approaching, engaging in and responding to achievement type activities and

produce the intentions of achievement behavior (Ames, 1992).

Achievement goal orientations are students’ reasons or purposes for engaging in

academic behavior (Midgley et al., 1998). They include a set of behavioral intentions
that determine how students approach to and engage in academic activities (Meece,

Blumenfeld, & Hoyle, 1988).

In this study, the trichotomous achievement goal framework was employed,
including mastery, performance approach, and performance avoidance goal
orientations. In particular, students’ achievement goal orientations were assessed
with 14 items adopted from the Patterns of Adaptive Learning Survey (PALS;
Midgley et al., 2000). Students indicated their level of agreement or disagreement to
the items on a five-point Likert scale, and the means of these responses were used as

measures that represent the corresponding goal orientations.

Mastery goal orientation is an orientation towards learning that promotes the value

of learning for its own sake (Ames & Archer, 1988). It is an orientation in
achievement pursuits in which individuals focus on the development of competence
and mastery of new tasks (Elliot & Dweck, 1988). Students with these goals consider
ability as manageable and expandable by investing effort (Midgley et al., 1998), and
prefer situations where they can expand their knowledge and seek out confrontations

with new problems (Dweck & Leggett, 1988).

Performance goal orientation is an orientation towards learning that values ability

(Ames & Archer, 1988). Students with these goals consider ability as a fixed trait
and regard their performance as reflecting their mental abilities (Dweck & Leggett,

1988). They try to avoid negative public evaluation and social comparisons, and seek
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out situations where they can demonstrate their abilities (Midgley et al., 1998).
Recently, this orientation is divided into two approaches: performance approach and

performance avoidance.

Performance approach is an orientation towards learning in which students’

achievement behaviors are directed toward the attainment of favorable judgments of

competence (Elliot & Church, 1997).

Performance avoidance is an orientation towards learning in which the main purpose

of the student is to avoid unfavorable judgments of competence (Elliot & Church,
1997) and to get work done with a minimum amount of effort (Meece, Blumenfeld

& Hoyle, 1988).

Classroom goal structure refers to the approach to instruction exhibited in a

particular classroom (Ames & Archer, 1988). For example, a performance oriented
classroom is a classroom that shows evidence of a performance approach to
instruction, and a mastery oriented classroom demonstrate a mastery approach to

instruction.

In this study, students’ perception of classroom goal structure was measured under
three categories as classroom mastery goal structure, classroom performance
approach goal structures and classroom performance avoidance goal structures. In
particular, students indicated their level of agreement or disagreement to 14 items
adopted from PALS (Midgley et al., 2000), and the means of these responses were

used as measures that represent the corresponding classroom goal structure.
Motivation refers to “process whereby goal-directed activity is instigated and

sustained” (Pintrich & Schunk, 1996, p. 4). It is the reason one has for behaving in a

particular way in a given situation (Middleton & Spanias, 1999).

13



Self-efficacy refers to “beliefs in one’s capabilities to organize and execute the

courses of action required producing given attainments” (Bandura, 1997, p.3).

Academic self-efficacy is defined as students’ confidence and judgments about their

ability to successfully accomplish an academic task (Pintrich et al., 1991).

In this study, students’ self-efficacy was assessed using 8 items from the Motivated
Strategies for Learning Questionnaire (MSLQ); Pintrich et al., 1991). Particularly,
students indicated their level of agreement or disagreement to these items on a seven
point Likert scale, and the mean of these responses was used as a measure that

represents their academic self-efficacy.

Self-regulated learning refers to academically effective forms of learning, through

which learners set goals, monitor, control, and regulate their cognition, motivation,
and behavior, and reflect on their learning process, while being guided and

constrained by the contextual features in the learning environment (Pintrich, 2000).

Self-regulated learning strategies refer to “actions directed at acquiring information

or skill that involve agency, purpose (goals), and instrumentality self-perceptions by

a learner” (Zimmerman & Martinez-Pons, 1986, p.615).

In this study, students’ self-regulated learning strategies were examined under three
learning strategies as use of elaboration strategies, organization strategies, and
metacognitive self-regulation strategies. Particularly, students indicated their level of
agreement or disagreement to 22 items adopted from MSLQ (Pintrich et al., 1991),
and the means of these responses were used as measures that represent the

corresponding learning strategy.
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CHAPTER 11

2. LITERATURE REVIEW
This chapter provides a detailed review of the literature to supplement and
elaborate the ideas presented in the first chapter. It includes an in-depth description
of the theory and research on students’ achievement goal orientations, classroom
goal structure, self-efficacy, and use of self-regulation strategies. Besides, the
importance of self-regulation in mathematics education, as well as for the new
mathematics curriculum is explained, including the research conducted in Turkey on

the related concepts.

2.1. Introduction

The importance of mathematics education is of increasing value in today’s
contemporary life. Actually, today “to be non-mathematical” is just like being
illiterate in the recent past (Kirby & Williams, 1991, p.107). Especially, for the last
decades, the conception of what it means to learn mathematics has considerably
changed as a result of ongoing changes in knowledge and skills needed both in
school settings and workplaces (Heo, 1999; Pape & Smith, 2002). Previously,
mathematics was considered to be a static body of facts and procedures, and
mathematics learning was regarded as the passive acquisition and memorization of
these facts and procedures (Schoenfeld, 1992). Nowadays, the focus in school
mathematics has shifted from teaching facts and procedures to providing effective
mathematics learning (Pape, Bell, & Yetkin, 2003). In this regard, mathematics

learning is viewed as an active and constructive process (Torrano & Gonzales,
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2004), through which students build their mathematical understandings,
communicate their ideas, and deal with challenging situations (Heaton, 2000).

This new vision of school mathematics offers a set of expectations for change
in mathematics education, and calls for both teachers and students to take on
different roles than what they were used to do before (Kilpatrick, Swafford, &
Findell, 2001). For example, a mathematics teacher has taken on the role of being a
model, a facilitator, and a coach, rather than being the one who transmits information
and regulates student learning (NCTM, 2000). Teachers are now responsible for
selecting suitable curricular materials, using appropriate instructional tools and
techniques, and proving an intellectual environment where students can engage in
rich mathematical experiences (Pape & Smith, 2002) and reflect on their own
understandings (Steele & Widman, 1997).

In these new learning contexts, students are expected to be more active
participants in their learning process (NCTM, 2000), such that they set goals for their
learning, monitor their progress toward these goals, and continually adapt their
knowledge and skills to orchestrate their own learning (Mohr, 2005). Specially, in
the domain of mathematics, students are expected to reason mathematically, discuss
their mathematical reasoning, and construct their mathematical knowledge through
problem solving and inquiry (Pape & Smith, 2002). Definitely, these are not easy
tasks to attain for many teachers and students. It requires educational researchers to
address “how students become masters of their own learning process” (Zimmerman,
2001, p.1); in other words, to understand how students become more self-regulated

(Boekaerts, 1999).

2.2. Self-Regulation
Self-regulation serves as a comprehensive framework for understanding how
students become active agents of their own learning process (Pape, Bell, & Yetkin,
2003). From a broad aspect, self-regulation can be defined as the ability to “develop

knowledge, skills, and attitudes which can be transferred from one learning context
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to another” (Boekaerts, 1999, p.446). It includes “self generated thoughts, feelings,
and actions that are planned and cyclically adapted to the attainment of personal
goals” (Zimmerman, 2005, p.14). In this aspect, self-regulated learning refers to “an
active, constructive process whereby learners set goals for their learning and then
attempt to monitor, regulate, and control their cognition, motivation, and behavior,
guided and constrained by their learning goals and the contextual features in the
environment” (Pintrich, 2005, p.453).

Students can be described as self-regulated to the degree that they are
proactive participants in their own learning process (Zimmerman, 1994).
Zimmerman (1989) proposes that self-regulated learners are distinguished from other
learners with three key characteristics they demonstrate. These characteristics are
commitment to academic goals, high self-efficacy perceptions, and effective use of
self-regulated learning strategies (Zimmerman, 1989). In this aspect, self-regulated
learners are known as self-motivated individuals who can set challenging goals for
their learning processes (Zimmerman & Martinez-Pons, 1992). They can plan,
organize, and evaluate their learning for the attainment of their academic goals
(Zimmerman & Martinez-Pons, 1992). Moreover, they have knowledge of several
learning strategies, and they can decide on when, why and how to use these

strategies in the appropriate context (Zimmerman, 1989).

2.2.1. Self-Regulation and Mathematics Education

Over three decades, there have been considerable changes in the nature of
instruction as a result of ongoing changes in knowledge and skills needed both in
school settings and workplaces (Heo, 1999). Nowadays, mathematics is regarded as
not something which is passively learned, but as something which students do
(Dilworth, 1996). In this aspect, mathematics learning is viewed as an active process
(Torrano & Gonzales, 2004) through which students deal with novel problems
(Brown, 2003), and develop self-regulatory skills that help them to plan, manage,

and evaluate their actions, and resolve the difficulties (Boekaerts, 1997). Therefore,
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for successful mathematics learning in school and beyond it, students are required to
become more ‘“‘self-regulated problem solvers” (Wehmeyer et al., 2000, p.439).

Problem solving and self-regulated learning are two powerful and interrelated
concepts in mathematics learning. In deed, “problem solving is perhaps the area of
mathematics in which self-regulation is most apparent” (Pape & Smith, 2002, p.95).
This is mostly because they emphasize similar processes (Cleary & Zimmerman,
2004). In particular, during an effective problem solving process, students perform a
number of mental activities that involve identifying the problem components,
understanding what information is missing, developing an effective solution strategy,
carrying out the selected strategy, knowing when and how to try out an alternative
strategy, and evaluating the appropriateness of the outcome (Shuel, 1990). In this
aspect, Pape and Simith (2002) suggest that each of these activities necessitate
students to pass through a number of self-regulatory processes, including
“forethought and planning, monitoring the fidelity of solution process, and reflecting
on the problem to determine whether the representation formed is accurate and
whether the solution process is successful” (p.94). Therefore, an effective problem
solving process requires students to be strategic and proactive learners who are
aware of their own strengths and weaknesses, use their time and energy effectively,
and monitor, regulate, and evaluate their efforts appropriately (Lester, 1994).

As a complex task and due to its’ cognitive and metacognitive aspects,
problem solving offers a rich domain to study self-regulated learning (Marcou &
Philippou, 2005). Within the realm of mathematical problem solving, using self-
regulation strategies is found to be a crucial characteristic of, and an important
predictor of effective problem solving experiences (Desoete, Roeyers, & Buysse,
2001; Howard, McGee, Shia, & Hong, 2001; Marcou & Philippou, 2005). Briefly, it
is found that using self-regulation strategies increases students’ autonomy and
personal agency over their problem solving experiences (Zimmerman, 2001).
Especially, using metacognitive self-regulation strategies is found to be central to

success in problem solving processes, because it helps students to manage and
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coordinate their own thinking processes (Daniel, 2003). Therefore, it becomes
evident that developing students’ problem solving experiences gets through
enhancing their self-regulation skills and strategies. For this reason, mathematics
education should foster utilizing self-regulation skills and strategies as an integral

part of all mathematics learning.

2.2.1.1. Self-Regulation and the New Mathematics Curriculum

Mathematics is a highly important subject matter for individuals’ both
academic and professional achievements (Uredi &Uredi, 2005). Nowadays,
understanding mathematics and using it in daily life has become crucially important.
Specially, students with good mathematical knowledge and high levels of
appropriate mathematics skills get better chances in shaping their futures and
meeting the requirements of workplaces (MEB, 2008). Though it is important, many
students perceive mathematics as difficult and irrelevant matter. It is regarded as one
of the scariest subject matters that many students fail to succeed (Uredi & Uredi,
2005). So, what can be done to get our students focus on learning mathematics?

Especially for the last decades, the scientific and technologic developments
achieved in the world, the recent changes made in pedagogy, and students’
performances in international exams have shown the vital necessity for redefining
mathematics teaching and learning in Turkey (MEB, 2005). Since 2005, major
changes have been made in the elementary mathematics curriculum to improve the
quality of the national education. The new mathematics curriculum is fundamentally
based on the idea that every child can learn mathematics (MEB, 2005). Within the
realm of the new curriculum, it is aimed to raise individuals who are capable of
using mathematics in their daily lives, solving mathematical problems, constructing
rich mathematical concepts, and having autonomy and self-confidence in their
mathematical applications (MEB, 2005).

To do these, major changes have been made in the curriculum regarding the

role of teachers and students in mathematics classrooms. According to this new
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perspective, students are expected to be active and responsible participants of their
own learning processes. They are required to question the new information, think
critically, discuss their point of views, solve problems, work cooperatively, and
evaluate their own learning processes (MEB, 2008). Especially, skills such as
independent thinking, decision making, and self-regulation have become highly
essential parts of students’ learning. In order to improve self-regulation skills,
students are expected to motivate themselves for learning mathematics; adopt
achievement goals for their learning and orient themselves towards these goals; do
the required work regularly and on time; question themselves while learning
mathematics; seek help from their parents, friends and teachers when needed; study
mathematics effectively; appreciate sharing work, honesty and respect among their
peers; keep planned and organized in mathematics lessons; and pay attention to
academic material and use them efficiently (MEB, 2008).

In this aspect, teachers’ role has changed to be a guide and a facilitator, rather
than being the knowledge transmitter in the learning process (MEB, 2005).
Personally, teachers are expected to have high self-efficacy for teaching
mathematics, enjoy teaching, and improve their knowledge and skills continuously.
In order to facilitate students’ learning, they are expected to provide instructional
practices that emphasize skills such as problem solving, communication, association,
and implication. Especially, the learning practices that stress on students’ cognitive
skills as well as affective, self-regulatory and psychomotor skills are highly
appreciated. During these instructional practices, teachers are expected to use a
number of self-regulation skills, such as planning and regulating their instruction,
monitoring students’ learning, using time effectively, self-evaluating their own
performances and improving their teaching accordingly (MEB, 2008).

In the new curriculum, it is also emphasized to teach mathematics in a way
that enhances students’ self-efficacy and positive attitudes towards learning
mathematics. To do this, teachers are expected to prepare meaningful learning

activities that encourage students to ask questions, think critically and discuss their
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point of views (MEB, 2008). Yet, it is stated that not all students are motivated in the
same manner. Some students are motivated as they succeed; some students are
motivated by playing games or solving interesting problems; and some students are
motivated as they practically use their knowledge. For this reason, teachers are
expected to take students’ individual differences into consideration, and motivate
them accordingly (MEB, 2008).

The new curriculum is also different regarding the ways student’s
performance is evaluated. Previously, students were mainly evaluated regarding their
final outcomes on the written examinations. With the new curriculum, mathematics
learning is regarded as a process, rather than being an end product (MEB, 2008).
Similarly, students’ learning is evaluated not only considering their final outcomes,
but also considering all the learning process including their class discussions,
presentations, projects, group works, and portfolios.

In particular, students are given chances to evaluate their own performances
as well as their peers. For example, mathematics dairy writing is planned as an
activity to increase students’ awareness about what they know, and what they have
been doing during their learning process (MEB, 2008). Especially, self-assessment
forms and group work evaluation forms are prepared to promote students evaluate
their own performances, compare their work with their peers, become aware of their
own strengths and weakness, and accordingly to self-regulate their learning
behaviors (MEB, 2008).

Besides these evaluations, the new curriculum also emphasizes to evaluate
students’ affective developments. Especially, teachers are expected to evaluate how
students’ attitudes, self-efficacy, and self-regulation skills have changed during the
learning process (MEB, 2008). To do this, it is suggested to observe students’
affective behaviors, and ask them several questions regarding their feelings and
opinions. For example, it is suggested to ask what were the things that s/he did
enthusiastically while learning the subject? What were the things that made him or

her stressful? Could s/he overcome the difficulties that s/he faced? If so, how could
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s/he do that? Now, what does s/he think about mathematics? What would s/he like to
learn more? Why? (MEB, 2008).

2.2.3. Achievement Goals

Many psychologists and educators have long considered student motivation
as an important factor for school learning (Ryan & Connell, 1989). Since the early
1970s, there has been a sustained research focus on how motivation impact student
learning and classroom performance (Linnenbrink & Pintrich, 2002). Research has
pointed out that motivation predict both the quality of engagement in school learning
(Ames, 1992), and the degree to which students seek or avoid challenging situations
and persist in the face of obstacles in different learning situations (Elliott & Dweck,
1988). Especially, recent studies have revealed that students need both the cognitive
skill and the motivational will to do well in school learning (Pintrich & Schunk,
2002).

A number of motivation theories have emerged since the 1970s. Particularly,
the integration of motivational and cognitive factors has facilitated the shift in
motivational theories from traditional achievement motivation models to social
cognitive model of motivation (Pintrich & Schunk, 2002). According to this new
model of motivation, motivation is viewed as a dynamic and multifaceted phenom-
enon, which cannot be characterized in a limited number of quantitative ways.
Rather, students can be motivated in multiple ways, and the important point is to
understand how and why students are motivated for school achievement
(Linnenbrink & Pintrich, 2002). In addition, motivation is regarded not a stable
characteristic of a student, but it is considered as a situated and domain specific
variable depending on the instructional efforts and contextual characteristics of the
learning environment (Linnenbrink & Pintrich, 2002). Moreover, it is not just the
individual’s cultural and personality characteristics or the contextual factors that

influence students’ motivation and achievement, but also their active regulation of
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motivation, thinking, and behavior mediate the relationships between the person,
context and eventual achievement (Linnenbrink & Pintrich, 2002).

Achievement goal theory has developed within the social cognitive model of
motivation (Dweck & Leggett, 1988; Maehr, 1989; Nicholls, 1989; Weiner, 1990),
and become the most preeminent approaches to achievement motivation in recent
decades (Covington, 2000; Pintrich, 1994; Pintrich & Schunk, 2002). It focuses on
students’ perceptions, thoughts and beliefs about learning (Dweck & Leggett, 1988),
and tries to explain the primary reasons and underlying purposes learners accomplish
when they engage in achievement related situations (Elliot & Harackiewicz, 1996;
Pintrich, 2000). Achievement goal theory posits that students’ behavior in
achievement settings is guided by the goals they construe for learning (Ames, 1992;
Pintrich, 2000), and these goals determine their approach to, engagement in, and
evaluation of performance in school and learning (Dweck & Leggett, 1988; Schunk,
1996; Urdan, 1997).

Research has indicated that students perceive different achievement goals in
different academic settings (Dweck & Elliott, 1983), and different kinds of
achievement goals lead to different behaviors, attitudes, and beliefs (Nicholls, 1989).
Students adopting different achievement goals can be seen as approaching a situation
with different concerns, asking different questions, and seeking different information
(Dweck & Elliott, 1983). For example, some students may pursue the goal of
increasing their competencies, whereas others may pursue the goal of displaying
their ability. Achievement goal theory sustains that achievement goals is what best
explains students’ cognitions, behaviors, and motivation in learning (Urdan &
Maehr, 1995), such as their cognitive engagement, quality of involvement, and use
of self-regulation strategies (Ames & Archer 1988). A large body of research has
demonstrated the validity of using achievement goal theory to understand and
promote adaptive beliefs about learning (Meahr & Anderman, 1993; Pintrich &
Schunk, 1996), such as increasing competence, seeking challenge, and having high

persistence (Dweck & Leggett, 1988).
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Achievement Goal Theory was first formalized during the mid 1980s. Based
on the pioneering research of Ames (1984), Nicholls (1984), and Dweck (1986),
many researchers in the educational community began to consider not just what
students learn, but also how they learn. Although their terminology differed, Ames,
Nicholls, and Dweck each hypothesized two distinct learning orientations: (1) the
goal to mastery knowledge, and (2) the goal to demonstrate ability. These two goals
have alternatively been labeled as ‘task-involvement goals’ and ‘ego-involvement
goals’ (Nicholls, 1984), ‘learning goals’ and ‘performance goals’ (Dweck, 1986),
and ‘mastery goals ‘and ‘performance goals’ (Ames & Archer, 1988) respectively.
Goal theorists generally agree on the terms ‘performance goals’ and ‘mastery goals’
to describe these two kinds of achievement goals. Basically, a student with mastery
goal orientation focuses upon the task and individual improvement, whereas a
student with performance goal orientation focuses upon the self and comparing
favorably with others (Ames, 1992; Dweck, 1986; Nicholls, 1984).

By the late 1990s, many new educational researchers had entered into the
field of achievement goal theory bringing about significant improvements to the
theory (Anderman & Maehr, 1994; Elliot & Church, 1997; Elliot & Harackiewicz,
1996), such as splitting the performance goal orientation into two unique constructs -
students who shy away from comparisons (performance avoid) and students who
thrive on competition (performance approach) (Elliot & Harackiewicz, 1996;
Harackiewicz, Barron, & Elliot, 1998; Pintrich & Garcia, 1991). Later, building on
the success of performance approach versus performance avoid distinction, a number
of researchers have also attempted to duplicate this division by bringing about a
mastery approach versus mastery avoid distinction (Elliot, 1999; Elliot & McGregor,
2001). Although the mastery approach and avoidance distinction is quite new and to
date, there have been few empirical studies that employ this distinction.

In recent studies, achievement goal theorists propose a multiple goal
perspective, suggesting that students pursue more than one achievement goal at a

time (Pintrich, 2000).Yet, they could not reach a consensus regarding the
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conceptualization of these multiple goals. For example, should multiple goals be
understood as students having three to four separate learning goals at the same time,
or as students holding achievement goals related and connected in some manner?
(Ng, 1999). To date, the nature of multiple goals and their relation to educational
outcomes remains as an important question (Midgley, Kaplan, & Middleton, 2001;
Harackiewicz et al., 2002), and there is a lack of a theoretical framework as well as
methodological practices guiding the treatment of multiple goals (Ng, 1999).

So far, among different theoretical accounts regarding the nature and number
of achievement goals, the one proposing mastery, performance approach, and
performance avoidance goals is assumed to be the most prevalent goal framework in
achievement settings (Elliot, 1999; Elliot & Church, 1997), and has received the
strongest empirical support. In the next section, each type of achievement goal was
explained in detail including the theoretical and empirical studies regarding these

goals and their relation to students’ academic achievements.

2.2.3.1. Mastery versus Performance Goals

The goals individuals are pursuing “create a framework within which they
interpret and react to events” (Dweck & Leggett, 1988, p. 256). According to
achievement goal theorists, there are two main goals or reasons why students engage
in achievement behavior: a mastery goal orientation and a performance goal
orientation (Ames & Archer, 1988; Dweck, 1986; Nicholls, 1984). These two kinds
of goal orientations differ primarily in terms of whether learning is perceived and
valued as the end itself or as means to external ends including grades, acquiring
approval of others, or avoiding negative evaluation of others (Ames, 1992).

In particular, mastery goals represent a concern with developing competence
and skills (Harackiewicz et al, 2002), and they are generally considered to be
evaluated using internal norms, such as Have I learned? Have I improved? (Pintrich,
2000). Students who adopt mastery goals focus on learning new things, improving

their level of competence, and achieving a sense of mastery based on “self-
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referenced standards” (Ames, 1992, p. 262). On the other hand, performance goals
represent a concern with demonstrating competence to others by appearing able or
outperforming others (Harackiewicz et al, 2002), and they are usually evaluated
using interpersonal norms, such as Did I do better than other students in the class?
Do others think that I am smart? (Pintrich, 2000). Students with a performance goal
orientation focus on demonstrating their ability in relation to others, seeking public
recognition for high-level performance, and avoiding judgment for low ability
(Dweck & Leggett, 1988).

Many researchers have investigated the relationships between mastery and
performance goals and learning outcomes, including level of information seeking,
cognitive engagement, self-regulation, persistence, and performance. The findings
reveal that these two goal orientations are linked to different behavioral, cognitive,
and affective learning outcomes (Brophy, 1987). Across a large number of studies, a
mastery goal orientation has been associated consistently with adaptive pattern of
achievement related outcomes (Middleton & Midgley, 1997; Urdan, 1997). In terms
of beliefs and feelings, research reveals that mastery oriented students have higher
interest and self-efficacy (Middleton & Midgley, 1997), positive attitudes in relation
to tasks, the context, and the self, and attributions of success to effort (Kaplan &
Maehr, 2002; Turner & Patrick, 2004). They show higher appraisal of challenge,
task absorption, self-determination, and a feeling of autonomy (Butler, 1987). In
addition, they perceive themselves to be competent (Elliot & Church, 1997), report
more confidence and demonstrate less anxiety (Urdan et al., 1997). In terms of
behaviors, research reveals students with mastery goals spend more time on learning
tasks (Butler, 1987) and persist longer on difficult tasks (Elliott & Dweck, 1988).
They select more challenging tasks, choose to pursue additional coursework, and
report more frequent use of effort and persistence (Meece, Anderman, & Anderman,
2006). Moreover, students with mastery goals demonstrate deep processing of
studying materials, show appropriate help seeking behaviors (King, 1992) and

deeper metacognitive and self-regulation strategies (Harackiewicz et al, 2002; Urdan
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& Midgley, 2003). A large number of studies have revealed that students with
mastery goals show improvement in the quality of their engagement in learning, and
have higher academic achievement (Urdan & Midgley, 2003).

Although research on the effects of pursuing mastery goals are clear and
consistently show adaptive patterns of academic outcomes, the literature on
performance goals has been mixed (Harackiewicz et al., 2002; Pintrich, 2000). A
number of research findings consistently reveal that performance goals lead to less
adaptive learning outcomes or even maladaptive outcomes (Ames & Archer, 1988;
Ames, 1992; Elliot & Church, 1997; Linnenbrink & Pintrich, 2002; Pintrich &
Schunk, 2002). Especially, research on low achievers shows that holding
performance goals is associated with a constellation of negative cognitive,
behavioral, and affective outcomes (Ames, 1992; Turner & Patrick, 2004). In this
aspect, a number of researchers agree that when students hold performance goals,
they exhibit a pattern of motivation characterized by the use of superficial or short
term learning strategies such as rehearsal and memorizing (Turner & Patrick, 2004),
and they minimally persist in the face of difficulty, avoid challenging tasks, and have
low intrinsic motivation (Ames, 1992; Dweck, 1986).

On the other hand, there is also research evidence showing that holding a
performance goal is not necessarily inimical to successful functioning in schooling
(Elliot & Church, 1997; Harackiewicz et al., 2002; Pintrich, 2000). For instance, a
number of research findings indicate that students with performance goals focus on
their ability and self-worth, striving to outperform other students, looking smart, and
trying to show that work can be done easily (Dweck, 1986; Kaplan, Middleton,
Urdan, & Midgley, 2002). They view learning simply as a way to achieve external
goals such as receiving teacher’s attention, reward, and judgments (Ames, 1992),
and assess competence on the basis of their performance relative to others or external
feedback (Dweck, 1986). So, it is clear that the argument about the meaning and
purpose of performance goals, and the relative advantages and disadvantages on

academic outcomes is still ongoing (Linnenbrink & Pintrich, 2002).

27



2.2.3.2. Approach versus Avoidance Goals

During the 1990s, many researchers in the field of achievement goal theory
began to examine the somewhat problematic performance goal orientation in more
detail. Upon noticing both the negative and positive impacts of performance goals,
the goal theorists conducted a number of theoretical and empirical studies, and
finally agreed on separating the original performance orientation into two different
dimensions: performance approach and performance avoidance (Elliot & Church,
1997; Elliot & Harackiewicz, 1996; Harackiewicz Barron, & Elliot, 1998; Middleton
& Midgley, 1997). This distinction fundamentally bases upon whether students want
to look competent or avoid looking incompetent at their schoolwork (Harackiewicz,
Barron, & Elliot, 1998). In particular, students who hold performance approach goals
are found to be doing their academic work primarily because they want to
outperform other students and have favorable judgments of their competence; on the
other hand, students with performance avoidance goals do their academic work
mainly because they want to avoid looking incompetent or unsatisfactory (Elliot &
Church, 1997; Pajares, 2001).

The new perspective points out that performance approach goals do associate
with adaptive beliefs and achievement behaviors (Elliot & Harackiewicz, 1996;
Middleton & Midgley, 1997), including high levels of self-efficacy (Elliott &
Harackiewicz, 1996), task persistence, strategy use, and help seeking behaviors
(Wolters, 2004). However, there are also some negative outcomes associated with
holding performance approach goals, such as having low retention of learned
material (Elliot, 1999; Kaplan et al, 2002), a fear of failure (Elliott & Harackiewicz,
1996), and avoidance of challenging tasks (Wolters, 2004). Besides, in terms of
academic outcomes, research relates performance approach goals to high levels of
test performance (Linnenbrink, 2005), and academic achievement (Elliot & Church,

1997).
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When research regarding performance avoidance goals is examined, it is
found that holding performance avoidance goals is maladaptive, in that they are
associated with a range of unfavorable behaviors and negative academic outcomes.
In terms of beliefs and feelings, students who adopt performance avoidance goals are
found to have low levels of self-efficacy (Elliott & Harackiewicz, 1996), and
intrinsic motivation in their academic engagements (Elliot & Church, 1997). In terms
of behaviors, as students with performance avoidance goals focus on not looking
incompetent toward their peers, they use self-handicapping strategies and avoid
seeking help from their peers (Kaplan et al, 2002). Besides, in terms of academic
outcomes, as students develop avoidance behaviors, they demonstrate low
competence expectancies, low task engagement (Elliot, 1999; Kaplan et al, 2002),
and unsatisfactory academic achievement (Elliot & McGregor, 2001; Elliot &
Church, 1997).

After the separation of performance goals into approach and avoidance
dimensions, several researchers started to question if such a distinction should also
be made regarding the mastery goal orientation (Elliot, 1999; Elliot & McGregor,
2001; Pintrich, 2000). Upon the findings of a number of theoretical and empirical
studies, several goal theorists have pointed out that a performance orientation is
based upon a comparison with others, whereas a mastery orientation could draw
upon either a task focus or personal past experiences as a referent for student
achievement (Elliot, 1999). These two different mastery foundations suggested that
the mastery orientation could be divided into two different constructs: mastery
approach and mastery avoidance (Elliot, 1999).

Students who hold mastery approach goals are found to focus on learning and
understanding in order to achieve task mastery or improvement, whereas those who
hold mastery avoidance goals are found to be concerned with not being perfect or
fully understanding the material, but falling short of their own self-set standards for
mastery (Elliot, 1999; Pintrich, 2000). In particular, mastery approach orientation is

usually associated with a more adaptive pattern of learning, including frequent use of
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elaboration and organization strategies, effective adoption of self-regulatory
strategies, effort attribution for failures, higher level of persistence, deeper learning
levels, and subsequently a better performance (Pintrich & DeGroot, 1990; Pintrich &
Garcia, 1991). On the other hand, mastery avoidance orientation can be associated
with a more maladaptive pattern of learning. Actually, mastery avoidance distinction
draws upon students’ internal perceptions relating to the self or the task (Pintrich &
Schunk, 2002). Students may adopt this type of goals as a way to express their
internal negative attitudes toward schoolwork, to avoid failure and to cope with
unmanageable constraints and demands of difficult learning situations (Pintrich &
Schunk, 2002). Research reveals that mastery avoidance goals are negatively related
to students’ cognitive engagement and the use of deep processing strategies,
however positively related to effort minimizing strategies, such as eliciting help from
others, copying others’ work, and guessing answers (Meece & Holt, 1993).

After the division of mastery goals into approach and avoidance constructs,
several researchers have proposed a theoretical 2x2 conceptualization of
achievement goal framework, which comprise four achievement goals: mastery
approach, mastery avoidance, performance approach, and performance avoidance
goals (Elliot, 1999; Pintrich, 2000). Although a number of goal theorists believe that
it is helpful to classify the two achievement goals into approach and avoidance
conceptions (Elliot, 1999; Pintrich, 2000; Pintrich & Schunk, 2002), some other goal
theorists strongly argue that mastery avoidance goals are a relatively new dimension
and their effects on academic outcomes have not clearly being established (Barker,

Dowson, & Mclnerney, 2002).

2.2.3.3. Multiple Goals

The research in the field of achievement goal theory originally started with
classifying students as mastery or performance goal oriented. To date, goal theorists
no longer assume that students hold only one achievement goal orientation at a time

(Pintrich & Garcia, 1991; Pintrich, 2000). Results of a number of theoretical and
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empirical studies indicate that achievement goals are somewhat independent but not
mutually exclusive from each other, and students might hold these goals
simultaneously (Ames & Archer, 1988; Harter & Jackson, 1992). This finding has
led a number of achievement goal theorists to propose a multiple goal perspective
(Barron & Harackiewicz, 2001; Pintrich, 2000). This possibility has led some
achievement goal theorists to propose a multiple goal perspective, which suggests
that students often pursue more than one achievement goal at schoolwork and the
simultaneous pursuit of achievement goals has a more positive effect on students’
achievement outcomes than the pursuit of a single achievement goal (Barron &
Harackiewicz, 2001; Pintrich, 2000).

However, there is still no consensus regarding the conceptualization of these
multiple goals. For example, it is not clear whether multiple goals should be
considered as having three to four separate achievement goals together, or as having
achievement goals related or connected in some manner (Ng, 1999). There are
several goal theorists proposing that pursuing multiple goals refers to having either
high on mastery and high on performance orientation, low on mastery and low on
performance orientation, high on mastery but low on performance orientation, or low
on mastery but high on performance orientation (Meece & Holt, 1993; Schraw, et al.,
1995).

Studies have demonstrated support for both advantages and disadvantages of
multiple goals. Regarding the positive outcomes, Bouffard and his colleagues (1995)
found that having multiple goals are correlated with the highest scores in cognitive
strategy use, self-regulation and course grade. Seifart (1995) found that students high
on both mastery and performance goals demonstrate a preference for challenging
tasks, positive affect, high perceived ability, high self-worth and adaptive attribution
patterns. Similarly, Pintrich and Garcia (1991) found that students high on both
mastery and performance goals show adaptive patterns of learning and cognitive
engagement. On the other hand, regarding the negative outcomes, Wentzel (1993)

found that students high on both mastery and performance goals are usually more
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anxious, and this leads to negative academic outcomes. Likewise, Meece and Holt
(1993) found that students with mastery approach goals get higher course grades and
better achievement test scores than students with a combined mastery approach and
performance approach profile. The reason for the inconsistencies arisen from these
research outcomes is probably due to the lack of a theoretical conceptual framework
guiding the treatment of multiple goals and the differences in the methodological

practices (Ng, 1999).

2.2.4. Classroom Goal Structure

Achievement goal theory strongly emphasizes that the reasons students
engage in academic tasks have implications for how and what they learn (Stipek,
2002). Yet, it is important to realize that students “are not social isolates of the
influence of those around them” (Bandura, 1997, p. 469). In fact, students adopt
achievement goals in some way according to the broader social and psychological
atmosphere in which they learn (Ames, 1992; Meece, 1991). Especially, the
instructional context of a classroom forms a hidden curriculum that communicates to
students what it means to learn a certain subject (NCTM, 2000).

Simply, classroom context refers to the ways teachers establish routines, set
up rules, assign tasks, and evaluate academic performance (Bong, 2001). The
structure of the learning environment provides certain cues about teachers’
instructional practices and academic demands (Ames & Archer, 1988). However,
even students in the same classroom may differ in the degree to which they focus on
these certain cues as well as how they interpret them (Ryan & Grolnick, 1986). In
this aspect, goal theorists state that more critical for the motivation of students is not
their actual learning environment but rather how they individually perceive and
interpret the goal messages conveyed in those contexts (Bong, 2001).

A growing body of research has demonstrated that students develop
achievement goals that are parallel to the structure of the classroom context (Patrick

et al., 2001; Roeser, Midgley, & Urdan, 1996; Turner et al., 2002). In particular,
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when students believe that their teachers focus on the mastery of the learning tasks
and emphasize deep understanding of the material, they tend to hold similar attitudes
toward learning and adopt mastery goal for that subject (Bong, 2001; Roeser,
Midgley, & Urdan, 1996). On the other hand, when students feel that their teachers
highly promote competition and reward better performance, students are likely to
internalize these values and adopt either a performance approach or a performance
avoidance goal for that subject matter (Ryan, Gheen, & Midgley, 1998). Especially,
research shows that a perceived classroom performance goal structure is positively
associated with students’ reported use of avoidance strategies, including self-
handicapping, avoidance of seeking help, and avoidance of novelty (Turner et al,

2002).

2.2.5. Self-Efficacy

In general, self-efficacy is defined as “people’s judgments of their
capabilities to organize and execute courses of action required to attain designated
types of performance” (Bandura, 1986, p. 391). More specifically, it refers to
individuals’ beliefs about their performance in a particular context or for a specific
task (Bandura, 1997). In academic settings, self-efficacy can be defined as students’
judgment about their capabilities to successfully perform a school related activity or
a task (Pintrich & Schunk, 1996). Specially, students’ self-efficacy beliefs are their
task specific judgments of academic abilities (Pintrich & Schunk, 2002).

Bandura (1986) proposed that the capability for self-regulation is an essential
learner characteristic, and effective self-regulation depends on having an optimal
level of self-efficacy belief for learning. Research shows that self-efficacy is
positively related to a number of adaptive outcomes of schooling. Pajares (2001)
indicated that students having high level of self-efficacy beliefs use their self-
regulation skills more effectively. In particular, students with high efficacy beliefs
tend to use more self-regulation strategies, invest greater effort, and persist longer in

the face of difficulties compared to students who doubt their capabilities (Schunk,
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1991; Zimmerman, Bandura, & Martinez-Pons, 1992). Especially, student’s self-
efficacy beliefs are found to be important determinant of their adoption of
achievement goals (Bandura, 1986; Dweck & Leggett, 1988; Elliot, 1999), such that
students with high self-efficacy beliefs tend to set more challenging tasks and make
stronger commitment to accomplish these goals compared to students with low self-
efficacy beliefs (Schunk, 2000). Research also shows that students with high self-
efficacy beliefs work harder on learning tasks, get higher grades, and perform better
on achievement tests compared to students with low self-efficacy beliefs (Schunk,
2000).

In general, students’ self-efficacy beliefs depend heavily on their
interpretation of abilities. However, there are a number of factors that may give
students clue about their abilities and contribute to their adoption of self-efficacy
beliefs. One of these factors is the task characteristics (Linnenbrink & Pintrich,
2003; Pintrich & Schunk, 2002). Research shows that students tend to avoid tasks
that they believe to exceed their capacities (Bandura, 1982). Especially, when they
feel that the task goes beyond their skills, they feel frustrated and tend to adopt low
self-efficacy beliefs (Linnenbrink & Pintrich, 2003; Pintrich & Schunk, 2002).
Therefore, it is suggested to provide tasks that are meaningful and challenging, but
can be accomplished with some level of effort investment (Pintrich & Schunk,
2002). Another factor that may affect students’ self-efficacy beliefs is their previous
success on the related task (Stipek et al., 1998). Research shows that carrying out a
task with continuous success promotes a feeling of mastery and the belief that
similar tasks can be done easily (Stipek et al., 1998).

A third factor that may enhance students’ adoption of self-efficacy beliefs is
teacher’s feedback on students’ mastery and progress (Linnenbrink & Pintrich, 2003;
Pintrich & Schunk, 2002). Research shows that when teachers provide regular,
accurate and immediate feedback on students’ progress, students develop more
adoptive beliefs about their abilities (Zimmerman & Kitsantas, 1997). Lastly, the

characteristic of the learning environment is found to be an important contributor on
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students’ adoption of self-efficacy beliefs (Linnenbrink & Pintrich, 2003; Pintrich &
Schunk, 2002). In this aspect, Bandura (1993) proposes that learning environments
that emphasize ability as a skill to be acquired and de-emphasize competition and

social comparisons are highly beneficial for building adoptive self-efficacy beliefs.

2.2.6. Strategy Use

Learning strategies are cognitive processes and behaviors that students use in
order to achieve their academic goals (Garcia & Pintrich, 1994). They are learner’s
plans and “actions directed at acquiring information or skill that involve agency,
purpose (goals), and instrumentality” (Zimmerman & Martinez-Pons, 1986, p.615).
Strategy use involves engaging in “a recursive cycle of cognitive activities including
analyzing tasks; selecting, adapting, or even inventing strategies; monitoring
performance; and shifting approaches as required” (Butler, 1998, p.376).

In the literature, a number of different taxonomies have been presented to
classify learning strategies (Pintrich & Garcia, 1991; Weinstein & Mayer, 1986).
However, the most common classification includes dividing learning strategies into
two categories: cognitive strategies and metacognitive strategies. Cognitive
strategies, such as rehearsal, elaboration, and organization, help students to acquire
new information, construct connections with prior knowledge, and retrieve the
appropriate information when needed (Pintrich et al., 1991). Besides, metacognitive
strategies, such as planning, monitoring, and regulating, help students to check and
correct their behaviors as they proceed on a task, and effectively perform learning
processes (Pintrich et al., 1991).

Strategy use is an essential part of self-regulated learning, mostly because
they enhance learners to set strong control over their information processing
(Weinstein & Mayer, 1986), and promote meaningful learning (Zimmerman, 1989).
In particular, an effective use of self-regulation strategies helps students to regulate
and monitor their time, effort, and understanding (Covington, 1985), and serves as

an important predictor of academic performance (Pape & Wang, 2003; Pintrich &
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DeGroot, 1990; Zimmerman & Martinez-Pons, 1990). Actually, all learners can use
self- regulation strategies to some degree. However, self-regulated learners are the
ones who are distinguished by their effective use of learning strategies to achieve
their academic goals (Zimmerman & Martinez-Pons, 1992).

A number of studies have been conducted to examine the effect of training
students to use self- regulation strategies effectively. In general, these studies have
demonstrated positive effect of strategy instruction to overcome learning problems
and enhance the degree and quality of student learning (Daniel, 2003; Marcou &
Philippou, 2005; Shin, 1998). However, merely knowing a number of self-
regulation strategies does not guarantee that students will use them autonomously.
Indeed, being a strategic learner involves knowing, using, and transferring self-
regulation strategies in different learning situations (Butler, 1998). In this regard, an
effective strategy instruction includes a holistic perception of learning that focuses
on both the whys of learning and the hows (Somuncuoglu & Yildirim, 1999).

Although a number of factors may affect students’ use of learning strategies,
the most important predictor of strategy use is whether students adopt a mastery or
performance goal orientation (Ames & Archer, 1988; Eliott, 1999; Elliot &
McGregor, 2001). Research reveals that students have a tendency to think about how
to do a task when they are oriented toward learning, and focus on their mastery
(Eliott, 1999). In general, having mastery goal orientation leads students to present
greater use of self-regulated learning strategies and academic engagement (Elliot &
McGregor, 2001). This might be due to the fact that achievement goal orientations

explain the whys of students’ engagement.

2.3. Research on the Related Constructs
2.3.1. Research on Achievement Goals
Until recently, a large body of research has been conducted on achievement
goals, mostly because it has been regarded as an important factor for enhancing

students’ motivation and achievement (Ames, 1992; Elliot, 1999; Pintrich &
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DeGroot, 1990). Achievement goals have been related to a broad array of cognitive,
affective and behavioral outcomes, including self-efficacy, feelings about school,
perception of classroom goal structure, the use of learning strategies, attributions for
success and failure, and academic performance. Regarding the purpose of this study,
studies only related to self-efficacy, perception of classroom goal structure, and the
use of self-regulation strategies were reviewed in this part of the literature.

Considering the research on goal orientation and self-efficacy, previous
studies have revealed that students’ goal orientations are highly related to their self-
efficacy beliefs. In particular, studies show that students who have high self-efficacy
beliefs tend to adopt mastery goals for learning (Elliott & Dweck, 1988). For
example, Nicholls (1984) found that students who adopt mastery goals perceive
themselves as highly competent while working on difficult tasks. On the other hand,
students who adopt performance goals do not perceive themselves as capable until
they really score above average students. Actually, most of the research shows a
reciprocal relationship between self-efficacy and goal orientation, such that students
who have high levels of self-efficacy tend to adopt mastery goals, and those who
adopt mastery goals possess confidence to do future tasks (Seifert, 1995; Urdan,
1997).

Research also shows a parallelism between students’ goal orientations and
perception of classroom goal structure (Dweck & Legget, 1988; Skinner & Belmont,
1993). In particular, when students believe that their teachers focus on the mastery of
the learning tasks and emphasize deep understanding of the material, they tend to
have mastery orientation toward that subject matter (Bong, 2001). On the other hand,
when students feel that their teachers highly promote competition, and reward better
performance, they tend to have performance orientation toward that subject matter
(Ryan, Gheen, & Midgley, 1998). In addition, those students in performance
oriented classrooms tend to show a variety of maladaptive learning behaviors,
including spending less effort, avoiding difficult tasks, feeling negative toward

learning, and avoiding help seeking from their peers (Dweck & Legget, 1988; Turner
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et al, 2002). Similarly, in a recent experimental study, Song and Grabowski (2006)
investigated the relationship among students’ goal orientation, classroom goal
structure and problem solving skills. The study was conducted with 96 sixth grade
students. The results revealed that students in the mastery oriented classroom context
had significantly higher mastery goal orientation than students in the performance
oriented context. Moreover, students in the mastery oriented classroom had higher
scores on monitoring and evaluating problem solving skills than those in the
performance oriented classroom.

Regarding the research on goal orientation and strategy use, previous studies
show a positive relationship between students’ use of learning strategies and having
mastery orientation toward learning. For example, Diener and Dweck (1980)
conducted research on 5th grade students, and examined the differences between
performance oriented and mastery oriented students’ strategy use when they make
mistakes during problem solving tasks. The results of the study showed that
performance oriented students regarded mistakes as a threat to their ability,
decreased their use of strategies, and believed that they would fail in the future tasks.
On the other hand, mastery oriented students were more optimistic after failure; they
increased their strategy use, and reported that they were enjoying the challenge.
Similarly, Pintrich and Garcia (1991) examined 365 college students’ goal
orientation and use of metacognitive strategies. They found a positive relation
between having mastery goal orientation and frequent use of rehearsal, organization,
metacognition, and effort management strategies. On the other hand, having
performance goals were more related to showing maladaptive outcomes, such as lack
of persistence, spending less effort, using less metacognitive strategies, and showing
little interest in the learning tasks.

In a recent study, Pintrich (2000) examined 250 eight and ninth grade
students’ goal orientation and its relation to strategy use and performance. In
general, the results showed that mastery oriented students demonstrated more

adaptive learning behaviors than performance oriented students. For example, they
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were more likely to use elaboration strategies and organizational strategies, and they
were more metacognitive and self-regulating. Besides, the learning behaviors of
performance oriented students when coupled with mastery orientation were also
adaptive, suggesting that there is not necessarily decay in students’ cognitive
engagement as a function of adopting performance orientation.

In another study, Pajares (2001) examined how students’ achievement goals,
self-efficacy, and self-regulation relate to each other. The study was conducted with
529 elementary school students. The results revealed that mastery goals were
positively associated with self-efficacy and strategy use, whereas performance
avoidance goals were negatively associated. In particular, students that value school
work, view learning as an end in itself and believe that the purpose of learning is to
master ideas, engaged in tasks with positive self-feelings toward learning and
demonstrated more self-regulatory practices. Lastly, with respect to academic
achievement, it was found that mastery orientation is important for academic
achievement, and it is mediated by self-regulation to increase achievement (Greene

& Miller, 1993).

2.3.2. Research on Classroom Goal Structure

Research over the past decades has addressed how classroom goal structure
affect the achievement behaviors students adopt. For example, in an experimental
study conducted with fifth and sixth grade students, Ames (1984) investigated how
classroom goal structure relates to students’ attribution for success or failure. She
gave students puzzles to solve and manipulated the classroom goal structure by
changing the instructions she gave to students. Some instructions emphasized
competition, such as “Let’s see who is better at solving the puzzles,” and other
instructions emphasized challenge, such as “Try to solve as many puzzles as you
can.” The findings revealed that in competition oriented context, students ascribe
their success or failure more on ability attributions; whereas in challenge oriented

context, they ascribe their success or failure on the effort they invest.
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In a further study, Ames and Archer (1988) examined how students’
perceptions of classroom goal structure influence their learning strategies, task
preferences, attitudes, and attributions. The data were collected through
questionnaires from 176 students in grades 8 tol1. The pattern and strength of the
findings suggested that a perceived mastery goal orientation in classroom promote
the maintenance of adaptive motivation patterns. In particular, the findings indicated
that when students perceived their classroom as mastery oriented, they reported
using more effective strategies, preferred challenging tasks, had a more positive
attitude toward the class, and had a stronger belief that success follows from one’s
effort. On the other hand, when students perceived their classroom as performance
oriented, they tended to focus on their ability, and attributed their failure to lack of
ability and difficulty of the tasks.

From that time on, goal theorists started to examine how classroom goal
orientation affects a number of other achievement variables. For example, Nicholls
and his colleagues (1990) examined how mathematics teachers’ instructional
approaches relate to students’ adoption of achievement goals. They collected data
from 102 second grade students in their mathematics classrooms throughout one
year. The findings suggested that teaching practices have substantial effect over the
type of goals students adopt. Particularly, the results revealed that when the teacher
used a problem solving approach, students hold more mastery goals, and adopt the
beliefs that success in mathematics is fostered by effort, attempts to make sense of
things, and cooperation with the peers. On the other hand, when the teacher used a
traditional approach, students focused more on performance goals, and adopt the
beliefs that success depends on superior ability and attempts to pass the others.

In a similar study, Wood and Sellers (1997) studied the differences between
using a problem centered instruction or a traditional textbook instruction on students’
beliefs and motivations in mathematics. The data were collected over two years from
three groups of elementary students. The groups were assigned according to those

students who had received two years of problem centered instruction, those who had
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received one year of problem centered instruction, and those who had received only
traditional textbook instruction. The findings indicated that students who received
problem centered instruction were more interested in finding their own ways to solve
problems, and they were not as likely to be motivated by competition as the students
who received a traditional textbook instruction. In two other studies on the goal
structure of mathematics classrooms, both Turner et al. (1998) and Anderman et al.
(1999) reported that mathematics classrooms are traditionally more performance
oriented, and encourage the adoption of performance goals by students.

In another study, Meece (1991) examined how teachers’ instructional
discourse relates to students’ adoption of mastery goals. He collected data from fifth
and sixth grade students in science classrooms. The findings revealed that students
were more likely to adopt mastery goals when the teacher designed instruction in
accordance with students’ interests, advocated positive peer relationships, and
emphasized meaningful learning rather than rote learning and performance. In a
similar study, Turner and his colleagues (2002) examined how teachers’
motivational discourse relates to students’ adoption of mastery goals in mathematic
classrooms. Using survey measures, they found that the extent to which students
adopt and maintain mastery goals depend heavily on the amount of cognitive and
emotional support teachers provide, including a strong emphasis on learning,
frequent encouragement, collaboration, promoting intrinsic interest, and recognition
with genuine praise.

Likewise, Patrick and his colleagues (2001) investigated students’ perception
of classroom goal structure and the kind of instructional practices and teacher
discourse emphasized. They collected data from fifth grade teachers, using both
survey measures and observations. The results of the study revealed that in
classrooms where students perceived mastery goal orientation, teachers focused
more on student effort, promoted active participation, and student collaboration. In a
recent study, Schweinle, Meyer and Turner (2006) investigated how teachers’

discourse relates to students’ motivation in mathematics classroom. The data were
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collected using qualitative measure, in fifth and sixth grade mathematics classrooms.
In general the following teacher practices were found to be related to student
motivation: an emphasis on learning for its own sake, clarification of concepts,
support for autonomy and cooperation, and provision of substantive feedback.
Especially, when the teacher built a balance between challenge and skill, supported
self-efficacy, and fostered positive affect, this enhanced positive student motivation
in mathematics classroom.

In another study, Ryan and his colleagues (1998) investigated the relationship
between teachers’ achievement goal orientation and students’ help seeking
behaviors. The data were collected through questionnaires from 516 sixth grade
students and their teachers. The findings suggested that students’ perception of
classroom goal orientation is highly related to their help seeking behaviors. In
particular, students who perceived a mastery oriented classroom were more likely to
ask for help from their teachers than students who perceived a performance oriented
classroom. Similarly, Kaplan, Gheen, and Midgley (2002) examined the impact of
perceived classroom goal orientation on students’ disruptive behaviors. The data
were collected through questionnaires, from 388 ninth grade students in their
mathematics classrooms. The results suggested that students’ perception of teacher
goal orientation is a significant predictor of their disruptive behavior. In particular,
they found that students who perceived their classroom as more mastery oriented
reported less disruptive behavior than students who perceived a performance
oriented classroom.

In a similar study, Stipek and her colleagues (1998) examined the
relationship among teaching practices, student motivation, and mathematics
achievement. They collected data 624 fourth through sixth grade students and their
teachers in different schools. Using both qualitative and quantitative measures, they
found that the more teachers demonstrated positive affect and mastery orientation in
the classroom, the more students reported positive attitudes, learning for

understanding, and help seeking behaviors. In addition, students in these classrooms
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received higher grades on achievement tests regarding the items on conceptual
knowledge.

In a recent study, Butler (2006) examined the effect of teachers’ evaluation
practices on students’ initial goal adoptions. He collected data from 312 secondary
school students at ages 13 to 15. Students were told before they worked on a series
of challenging problems that they would later receive either their final percentile
score (normative evaluation condition) or their scores on each problem (temporal
evaluation condition), or no score at all. The results of the study confirmed that
students’ perception of evaluation practices convey strong messages about their goal
adoptions. In particular, the results showed that anticipation of temporal evaluation
enhanced initial mastery goals, anticipation of normative evaluation enhanced

performance goals and the no-evaluation condition undermined both.

2.3.3. Research on Self-Efficacy

Until recently, various research studies have been conducted on how
academic self-efficacy relates to students’ learning in school settings. Especially,
researchers have focused on the ways self-efficacy beliefs influence learning and
motivation, and, in turn, affect academic performance (Bong, 2001; Linnenbrink &
Pintrich, 2002; Wolters, 2004). Considering the research studies on the relation
between self-efficacy and goal orientation, findings suggest that self-efficacy beliefs
have a strong influence on students’ adoption of achievement goals (Bell &
Kozlowski, 2002; Holladay & Quinones, 2003; Karabenic, 2004; Middleton &
Midgley, 1997; Wolters, 2004). For example, in a survey study conducted with 703
sixth grade students, Middleton and Midgley (1997) found that students’ self-
efficacy beliefs were positively related to mastery goal orientation, negatively related
to performance avoidance goal orientation, and not related to performance approach
goal orientation. Similarly, Schunk (1996) conducted a study with 40 fourth grade
students, and found that students’ self-efficacy beliefs with respect to solving a set of

fraction problems were positively related to their adoption of mastery goals, and
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negatively related to their adoption of performance goals. Likewise, most of the
recent studies show a positive relationship between self-efficacy and mastery goal
orientation across all grade levels, including elementary school, high school, and
college level (Bell & Kozlowski, 2002; Holladay & Quinones, 2003; Karabenic,
2004; Wolters, 2004).

Besides, considering the research studies on students’ self-efficacy beliefs
and perception of classroom goal structure, findings also suggest that students’ self-
efficacy beliefs are significantly related to their perception of classroom goal
structure. In this regard, in a survey study conducted with 341 elementary school
students, Anderman and Midgley (1997) found a positive relationship between
student’s self-efficacy beliefs and their perception of classroom goal structure in
mathematics classrooms. Especially, students with high self-efficacy reported their
classroom environment as having a strong emphasis on mastery oriented outcomes.
In a similar vein, Greene et al. (2004) conducted a survey study with 220 high school
students in their English classrooms, and found that students with high self-efficacy
perceived their classroom environment as supporting autonomy and having mastery
oriented evaluations.

Previous studies on self-efficacy have also focused on the relation between
self-efficacy and use of self-regulation strategies. For instance, in a correlational
research study, Zimmerman and Martinez-Pons (1990) examined 180 elementary
and high school students’ mathematical efficacy and use of self-regulated learning
strategies. The results of the study revealed that students’ self-efficacy beliefs were
positively related to their use of a number of self- regulation strategies, such as
monitoring, record keeping, and self-evaluating. In another correlational study,
Linnenbrink and Pintrich (2002) found that elementary school students’ self-efficacy
beliefs were positively related to their cognitive engagement and use of self-
regulation strategies. Similarly, in a survey study, Garcia and Pintrich (1991)
examined 367 college students’ self-efficacy, goal orientation, and use of self-

regulation strategies. In general, the findings revealed that goal orientation and self-
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efficacy had significant effects on students’ use of self- regulation strategies. In
particular, the results suggested that mastery orientation to learning resulted in
higher levels of self-efficacy and deeper cognitive engagement, and these self-
efficacy beliefs, in turn, lead to more use of self- regulation strategies.

As clearly seen from previous studies, the ways students perceive their
capabilities influence their learning and motivation, and this in turn affect their
academic performance. Actually, research also shows that self-efficacy is related to
academic achievement directly as well as through learning and motivation.
Specially, research related with mathematics achievement reveal that there is a
positive relation between students’ self-efficacy beliefs and persistence in solving
problems during mathematics learning (Schunk, 1991). In particular, students who
expect to have less difficulty in solving problems tend to solve more problems than
students who expect to have difficulty (Schunk & Hanson, 1985). Research also
reveal that self-efficacy is positively related to higher levels of academic
achievement as well as a wide variety of adaptive outcomes, including higher levels
of effort and increased persistence on difficult tasks (Bandura, 1997: Pintrich &
Schunk, 2002). In this aspect, Pajares and Graham (1999) found that mathematical
self-efficacy was a key variable in predicting students’ mathematics performance in
elementary school setting. Particularly, students with high self-efficacy were more
successful in their mathematical computations, and showed greater persistence in
difficult problems than do students with less self-efficacy. Furthermore, numerous
research studies show a positive relationship between self-efficacy and academic
achievement across all grade levels, including elementary school, high school, and
college level (Senko & Harackiewicz, 2005; Wentzel, 1996; Wolters, Yu & Pintrich
1996).

2.3.4. Research on Strategy Use
In the literature, there is numerous research studies conducted on self-

regulated learning, some of which focus on the different components of self-
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regulated learning such as cognitive, motivational, and behavioral aspects of self-
regulation, whereas some others focus on the factors that enhance students’ self-
regulatory competence. Regarding the focus of this study, this part of the literature
concentrated more on the factors, including self-efficacy, goal orientation, and
classroom goal structure, which may influence students’ use of a variety of self-
regulated learning strategies.

Considering the research on self-efficacy and strategy use, studies reveal a
positive relation between students’ self-efficacy beliefs and use of a variety of self-
regulation strategies. For instance, Wolters and Pintrich (1998) conducted a
correlation study on elementary school students across different subject matters
including mathematics, science, English, and social studies. They found that students
with high self-efficacy beliefs reported use of more cognitive and metacognitive
strategies than students with low self-efficacy beliefs. Actually, studies showed that
there is not only a positive relation but also a reciprocal relation between strategy use
and self-efficacy. In particular, it was found that student’s self-efficacy beliefs affect
their choice of activities, persistence, and goal settings (Pajares, 2002; Schunk, 2000;
Zimmerman, 2000). Then, as students work toward the learning task and note
progress toward their goals, they enhance their self-efficacy beliefs for the future
activities (Schunk, 2000).

There are numerous research studies in the literature that highlight the
importance of integrating both self-efficacy and goal orientation in the self-
regulation studies (Lau and Lee, 2008; Pintrich & De Groot, 1991; Sungur, 2007).
For example, in a path analysis, Garcia and Pintrich (1991) examined the
relationship between college students’ self-efficacy beliefs and self-regulated
learning strategies. Using structural equation modeling, they found a significant path
from self-efficacy to self-regulated learning, which was mediated through the
influence of goal orientation. In a similar study, Zimmerman, Bandura, and
Martinez-Pons (1992) found that students with high self-efficacy beliefs set more

mastery oriented goals for their learning, and this in turn enhance their use of a
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variety of self-regulated learning strategies. Moreover, in a more recent study,
Sungur (2007) examined 391 high school students’ motivational beliefs,
metacognitive strategy use, and effort regulation in science classrooms. The results
of the study revealed that students’ goal orientation and self-efficacy beliefs were
predictors of their metacognitive strategy use. In addition, the effect of motivational
beliefs on effort regulation was mediated through metacognitive strategy use, which
suggested that students need motivation to effectively use self- regulation strategies
and spend effort in academic tasks.

Pintrich (1989) indicate that while student’s goal orientation does not
necessarily enhance academic performance, it appears to have an indirect effect on
performance through its strong relationships with self-efficacy and self-regulated
learning. In a correlation study, Pintrich and De Groot (1990) examined the relation
between students’ use of self-regulation strategies such as self-regulation and
cognitive strategy use and their motivational beliefs such as their self-efficacy and
goal orientations. The results of the study revealed that self-regulation was
significantly related to self-efficacy and mastery goal orientation. In addition, they
found that students’ use of self-regulation strategies was significantly related to their
academic performance. In another study conducted with 519 tenth-grade students,
Yumusak, Sungur, and Cakiroglu (2007) found that goal orientation and a number of
strategy use, including rehearsal, organization, management of time and study
environment, significantly contributed to students’ academic achievement in biology
education. In addition, there are many research studies showing that self-regulated
learning positively affects academic achievement in mathematics as well as in other
subject matters (Pape & Wang, 2003; Pintrich & DeGroot, 1990; Zimmerman &
Martinez-Pons, 1990). Especially, research reveals that students’ use of self-
regulation strategies is the best predictor of their academic performance among other
variables such as self-efficacy and goal orientation (Pintrich & De Groot, 1990).

Considering the research on strategy use and classroom context, although

previous research have highlighted the importance of integrating classroom context
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in self-regulation studies, to date only a few studies have focused on the ways that
classroom context enhances or hinders students’ strategy use. In an experimental
study, Ames (1984) examined 5th and 6th grade students’ use of self-regulation
strategies both in mastery oriented and performance oriented classroom contexts. He
found that when students were encouraged to solve as many problems as they could,
they used more effective strategies to solve the problems than children who were
told that the goal was to solve more problems than their classmates. Similarly, Lyke
and Young (2006) examined the relation among college students’ goal orientations,
perceptions of classroom environment, and use of cognitive strategies. They found
that mastery goal orientation was related to use of deep cognitive strategies, whereas
performance goal orientation was related to use of more rehearsal strategies. In
addition, students’ perceptions of classroom environment were significantly related
to their goal orientations. Lastly, in a recent study conducted with 925 eight grade
students, Lau and Lee (2008) found that students’ perceived classroom environment
was significantly related to their achievement goal orientations and strategy use.
Besides, mastery goals were found to be the strongest predictor of strategy use, while
performance approach goals also had positive relations with mastery goals and

strategy use.

2.3.5. Related Research Conducted in Turkey

When the literature was reviewed regarding the Turkish publications on
students’ self-regulation and achievement goals, only a small number of studies were
found, most of which were conducted in the last years. In particular, most of these
studies were conducted with pre-service teachers and high school students, and
focused on students’ self-regulatory skills, achievement goal orientations, and their
relation to academic achievement.

Regarding the studies conducted with Turkish students, Uredi and Uredi
(2005) investigated how self-regulation strategies and motivational beliefs predicted

elementary school students’ mathematic achievement. The participants were 515
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eighth grade students studying in an elementary school, in Istanbul. The data were
collected using self-regulation and metacognitive dimensions of the MSLQ (Pintrich
& De Groot, 1990), and final grades were used as a measure of students’ mathematic
achievement. The findings of the study revealed that self-regulation strategies and
motivational beliefs explained nearly 30% of the variance on mathematic
achievement, and the most powerful predictive variable was the cognitive strategy
use.

In a similar study, Oztiirk, Bulut, and Ko¢ (2007) examined how self-
regulated learning and motivation predicted high school students’ mathematics
achievement. The participants of the study were 752 ninth grade students enrolled in
six public high schools in a medium size city of Turkey. The participants were
administered the MSLQ (Pintrich et al., 1991) and a mathematics achievement test in
their regular classroom settings. Regression analysis indicated that self-efficacy, test
anxiety and extrinsic goal orientation together significantly explained nearly 10% of
the variances in students’ mathematics achievement. Especially, self-efficacy was
the strongest significant predictor of students’ mathematics achievement, accounting
for 7.4 % of the variance in mathematics achievement. Therefore, the results
suggested that motivational beliefs had a considerable influence on Turkish students’
mathematics achievement.

In a further study, Sungur and Tekkaya (2006) investigated the effect of
problem-based learning (PBL) on students’ motivation and use of learning strategies
in science education. They conducted a quasi-experimental study on 61 tenth-grade
students from a large urban district of Ankara. During the study, experimental group
students received PBL, whereas control group students received traditional
instruction with traditional textbooks. The results of the study revealed that PBL
students tended to participate in a task for reasons such as challenge, curiosity, and
mastery. In general, they had higher levels of intrinsic goal orientation, and task

value, as well as use of elaboration strategies, critical thinking, metacognitive self-
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regulation, effort regulation, and peer learning strategies compared with control
group students.

In a recent study, Akyol, Tekkaya and Sungur (2010) examined the
differences in elementary school students’ cognitive and metacognitive strategy use
and how these strategies contributed to their science achievement. The participants
were 1517 seventh grade students enrolled in 15 public elementary schools in
Kecioren district of Ankara. The data were collected through the use of Background
Characteristics Survey, Motivated Strategies for Learning Questionnaire and Science
Achievement Test. The results of the study revealed that there were significant
differences in students’ cognitive and metacognitive strategy use. Specially,
elaboration and metacognitive self-regulation strategy use were the most influential
strategies on students’ science achievement.

Regarding the studies conducted with teachers and pre-service teachers in
Turkey, the focus of the studies was, in general, on teachers’ self-efficacy beliefs,
use of learning strategies, and achievement goal orientations. For example,
Somuncuoglu and Yildirim (1999) examined pre-service teachers’ use of different
types of learning strategies in relation to their achievement goal orientations. The
participants were 189 pre-service teachers taking the Educational Psychology course
at Middle East Technical University in Turkey. The data were collected during the
spring semester of 1996 academic year, through a survey questionnaire on goal
orientations and learning strategies. The results of the study indicated that most of
the pre-service teachers were close to mastery goal orientation and somewhat to
performance goal orientation. Regarding their use of learning strategies, although
most of the pre-service teachers used rehearsal and metacognitive strategies to a
similar extent, elaboration and organization strategy use were more dominant than
the other two strategies. When the relationship between achievement goal
orientations and the use of learning strategies was examined, the results revealed that
mastery goal orientation predicted the use of elaboration, organization, and

metacognitive strategies, whereas performance goal orientation predicted only
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rehearsal strategy use. On the other hand, work avoidant goal orientation was
negatively related to elaboration, organization, and metacognitive strategy use.

In a further study, Dede (2008) examined mathematics teachers’ self-efficacy
beliefs toward teaching mathematics. He administered a questionnaire to 60
mathematics teachers who were randomly selected from 15 primary schools and 12
high schools located in Sivas, Turkey. The results of the study revealed that both
teachers in primary schools and high schools believed that they can teach
mathematics effectively. However, they did not hold strong beliefs about helping
students to overcome their difficulties and motivating them towards mathematics.

In a similar attempt, Orhan (2008) examined pre-service teachers’ perception
of self-regulation strategies, and the effects of these strategies on their teaching self-
efficacy. The participants were 39 pre-service computer teachers studying at the
Department of Computer Education and Instructional Technologies at Yildiz
Technical University in Istanbul. The researcher conducted a pre-experimental study,
and integrated a number of self-regulation strategies, including setting goals, writing
reflective summaries, journal keeping, conducting collaborative group work and self-
reflection, into a teaching practice course. After the one semester course, pre-service
teachers perceived themselves as being more motivated on the course and having a
higher level of teacher self-efficacy as a computer teacher.

Lastly, in a recent study, Polat and Bulut (2009) examined the effects of
problem solving approaches on pre-service teachers’ mathematics achievement,
problem solving performance and self regulated learning. They conducted a quasi-
experimental study on 110 pre-service elementary school teachers at a public
university in the Central Anatolia Region of Turkey. During the study, experimental
group was instructed by questioning problem solving approach, whereas control
group was instructed by traditional problem solving approach. The results of the
study revealed that the questioning problem solving approach had a statistically

significant effect on pre-service teachers’ basic mathematics achievement, problem
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solving performance, task value, learning beliefs, metacognitive self-regulation and

effort regulation.

2.4. Summary of the Literature Review

Until recently, a large body of research has been conducted in the literature
for examining how self-regulatory processes affect students’ academic achievement,
and which factors have influence on these self-regulatory processes. In general, self-
regulation studies have been linked to a broad array of cognitive, affective and
behavioral aspects of learning. Specially, most of these studies have emphasized the
importance of integrating self-regulation with motivational factors, including
students’ goal orientations and self-efficacy, for better determining self-regulatory
behaviors and academic achievement. Among these motivational factors, the review
of research on achievement goal orientations has highlighted mastery goals as the
most adaptive goal orientation for academic outcomes. In particular, holding mastery
goals have been associated with having high perception of self-efficacy, perceiving
classroom context as mastery oriented, selecting challenging tasks, demonstrating
deep processing of studying materials, deeper use of self-regulation strategies, and
high academic performance. Similarly, the review of research on self-efficacy has
revealed that having high self-efficacy beliefs are positively related to a number of
adaptive academic outcomes, such as adopting mastery goal orientations, setting
challenging tasks, persisting longer in the face of difficulties, effective use of self-
regulatory strategies, and showing high academic performance.

Most of the prior research has examined students’ achievement goal
orientation, self-efficacy, use of self-regulation strategies, and academic achievement
in combinations, such as achievement goal orientation and self-efficacy, self-efficacy
and self-regulation, or achievement goal orientation and self-regulation. However, in
order to better understand the dynamic relationships among these factors, there is a
need for further research that integrates all these factors in a single model.

Furthermore, regarding the research conducted in Turkey, very few studies have
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been found on these concepts. Besides, most of these studies were conducted only in
the last few years, and they were mostly conducted with pre-service teachers or high
school students. Thus, more research is needed in Turkish context in order to have
better understanding about how these concepts relate to each other and to students’
mathematics learning, especially in elementary school settings. For these reasons, the
present study aims to examine the nature of direct and indirect relations among
elementary school students’ self-efficacy beliefs, perceptions of classroom goal
structure, achievement goal orientation, use of learning strategies, and academic
achievement in mathematics, and to develop a comprehensive model that aims to

explain these relationships.
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CHAPTER 111

3. METHODOLOGY
This chapter specifies the methods that were employed for gathering and
analyzing data in this study. Specifically, the chapter addresses details about the
characteristics of the participants, the processes undertaken for the development of
the instrument, as well as the procedures that were employed for data collection and

analysis.

3.1. Participants

In this study, Structural Equation Modeling (SEM) technique was used for
data analysis. In SEM analysis, the minimum sample size needed is affected by the
normality of the data and estimation method that researchers use (Schreiber et al,
2006). However, the generally agreed on value is 10 participants for every free
parameter estimated (Sivo et al, 2006) or a critical sample size of 200 (Garver &
Mentzer, 1999; Hoelter, 1983) to provide sufficient statistical power for data
analysis. In this study, the sample size was 1019, which was a satisfactory number
for insuring power issues.

The participants of this study were 7™ grade students, enrolled in public
elementary schools, located at different urban and rural districts in Ankara.
According to the 2008-2009 statistics of the Ministry of National Education, there
were approximately 890 elementary schools in Ankara, located at 24 different rural
and urban districts (MEB, 2008). In this study, data were collected from four

different districts in Ankara. These districts were Cankaya, Etimesgut, Kec¢ioren, and
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Yenimahalle. They were selected conveniently from both rural and urban areas,
regarding their means of accessibility. Table 3.1 summarizes the number of schools
and students in each selected district. Briefly, there were 346 public elementary
schools in these four districts. Among these schools, 126 schools (36.5%) were
located in Cankaya, 38 schools (11%) were located in Etimesgut, 94 schools (27.1%)

were located in Ke¢ioren, and 88 schools (25.4%) were located in Yenimahalle.

Table 3.1 Selected Districts and Total Number of Schools and Students

Selected Districts  Number of Schools Number of Students

Cankaya 126 (36.5%) 70,376
Etimesgut 38 (11%) 40,871
Kecioren 94 (27.1%) 97,206
Yenimahalle 88 (25.4%) 63,004
Total 346 271,457

Before the administration of the instrument, both the number of schools
selected for data collection and the target sample size for each district were
determined according to the number of elementary schools in each district. Table 3.2
summarizes the demographic information regarding the sample of the main study. It
includes the number of schools visited in each district, the number of classrooms
visited in each school, and the number of male and female students in each
classroom, as well as the total number of students participated in each classroom,

school, and district.
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Table 3.2 Summary of Demographic Information about the Participants

Districts Schools  Classes Gender Class School District
Male Female Total Total  Total
Cankaya School A Class A 7 6 13 29 360
Class B 10 6 16
School B Class A 9 12 21 21
Class A 21 18 39 113
School C  Class B 19 15 34
Class C 33 7 40
School D Class A 12 10 22 71
Class B 9 10 19
Class C 18 12 30
School E  Class A 10 5 15 15
School F  Class A 14 13 27 111
Class B 16 12 28
Class C 13 15 28
Class D 14 14 28
Etimesgut School G Class A 21 18 39 84 203
Class B 23 22 45
School H Class A 14 16 30 119
Class B 16 15 31
Class C 13 14 27
Class D 15 16 31
Kecioren School I  Class A 15 10 25 151 283
Class B 15 16 31
Class C 15 16 31
Class D 10 23 33
Class E 16 15 31
SchoolJ Class A 22 18 40 132
Class B 18 13 31
Class C 18 14 32
Class D 17 12 29
Yenimahalle School K Class A 15 17 32 173 173
Class B 17 19 36
Class C 18 18 36
Class D 20 14 34
Class E 15 20 35
Total 11 34 538 481 1019 1019 1019
schools  classes

56



In summary, the sample of this study consisted of 1019 seventh grade
students, attending to 11 public elementary schools, located at Cankaya, Etimesgut,
Kecioren, and Yenimahalle districts in Ankara. The data were collected from a total
of 34 classrooms during their regular class periods. The number of students in each
classroom ranged between 13 and 45, with an average of 30 students. In addition, the
number of students in each school ranged between 15 and 173, with an average of 93
students. Among the participating students, 360 students (35.3%) were attending to 6
elementary schools in Cankaya district, 203 students (20%) were attending to 2
elementary schools in Etimesgut district, 283 students (27.7%) were attending to 2
elementary schools in Kecioren district, and 173 students (17%) were attending to 1
elementary school in Yenimahalle district. Besides, the number of male students was

538 (52.8%), and the number of female students was 481 (47.2%).

3.2. Instrumentation

The data collection instrument was formed as a collection of previously
developed instruments in the related field, with several modifications in the light of
Turkish context and elementary mathematics education. The instrument consisted of
three parts: (1) Demographic Information; (2) Self-Report Questionnaire; and (3)
Mathematics Achievement Test (see Appendix A and B). In the first part,
participants were asked several demographic questions, including their gender,
school, class, class number, and the results of Level Determination Exam (Seviye
Belirleme Sinavi; SBS) for the previous year. The data gathered from these
demographic questions were used both for providing demographic information about
the participants and for associating these characteristics with the data collected from
other parts of the instrument. In the second part, participants were asked their level
of agreement or disagreement to a number of questionnaire items. These items
assessed several constructs including participants’ achievement goal orientations,
perception of classroom goal structure, self-efficacy, and use of learning strategies in

elementary mathematics. In the last part of the instrument, participants were asked a
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number of mathematics problems that covered the topics in their mathematics
curriculum. The problems were prepared considering the problems asked in SBS
administered by the Ministry of National Education and their mathematics textbook.
The problems were in multiple choice format, and the number of correct answers

was used to measure students’ mathematics achievement.

3.2.1. The Questionnaire

The self-report questionnaire included four scales that intended to measure
students’ personal achievement goal orientations, perception of classroom goal
structure, self-efficacy, and use of learning strategies in the context of mathematics.
The first two scales were prepared by using a number of subscales from the Patterns
of Adaptive Learning Survey (PALS: Midgley et al., 2000), and the last two scales
were prepared by using a number of subscales from the Motivated Strategies for
Learning Questionnaire (MSLQ: Pintrich et al., 1991). The scales measured with the
self-report questionnaire, the instruments used for the development of these scales,

and the number of items used is presented in Table 3.3.

Table 3.3 The Scales Measured with the Questionnaire and their References

The Scales Used in the Study The Original Instruments Number
of Items
Achievement Goal Orientation ~ The Patterns of Adaptive Learning 14
Scale (PALS: Midgley et al., 2000)
Perception of Classroom Goal The Patterns of Adaptive Learning 14
Structure Scale (PALS: Midgley et al., 2000)
Self-Efficacy The Motivated Strategies for 8
Learning Questionnaire (MSLQ:
Pintrich et al., 1991)
Learning Strategies The Motivated Strategies for 22
Learning Questionnaire (MSLQ:
Pintrich et al., 1991)
Total 58
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The Patterns of Adaptive Learning Survey (PALS) was originally developed
by Midgley and her colleagues in 1997, and has been refined since then, to examine
the relationship between the nature of learning environments and students’
motivation, affect, and behavior. The instrument has been widely used at various
grade levels from fourth grade to college level. It consists of two main scales; one
for students and one for teachers. The student scale includes 94 items. It measures
five areas concerning students’ achievement goal orientations, their perception of
teachers’ goals, perception of classroom goal structures, academic related
perceptions, beliefs, and strategies, and perceptions of parents, home life, and
neighborhood, each with their own subcategories. Besides, the teacher scale contains
29 items, and measures three areas regarding teachers’ perceptions of the school goal
structure for students, their personal goal related approaches to instruction, and
personal teaching efficacies, each with their own subcategories. Participants respond
to the items on a five-point Likert scale ranging from 1 (not at all true) to 5 (very
true). Statistical evidences reveal that the scales have high internal consistencies,
with Cronbach’s alpha ranging from 0.70 to 0.80 (Midgley et al., 2000). Besides, it
is possible to use different scales together or individually. Regarding the purpose of
this study, items in the student scale that pertain students’ achievement goal
orientations and their perception of classroom goal structure were used in this study.

The Motivated Strategies for Learning Questionnaire (MSLQ) was originally
developed by Pintrich and his colleagues in 1986, and has been refined and revised
from that time on. The instrument has been widely used in the area of motivation and
self-regulation, mostly at college level. It consists of two main scales; one for
motivation and one for learning strategies. The motivation scale includes 31 items
that measure value components, expectancy components and affective components
of academic motivation, each with their own subcategories. Besides, the learning
strategies scale includes 50 items regarding the use of cognitive and metacognitive
strategies and resource management strategies, each with their own subcategories.

Participants respond to the items on a seven-point Likert scale ranging from 1 (not at
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all true of me) to 7 (very true of me). Statistical evidences show that the scales have
reasonable internal consistencies, with Cronbach’s alpha ranging from 0.52 to 0.93
(Pintrich et al., 1991). Besides, the scales are designed modular, so that it is possible
to use different scales together or individually. Regarding the purpose of this study,
several items from both motivation scale and learning strategies scale were used in
this study. From the motivation scale, items in the expectancy components subscale
concerning students’ self-efficacy for learning and performance were used. In
addition, from the learning strategies scale, items in the cognitive and metacognitive
strategies subscale concerning students’ use of elaboration, organization, and
metacognitive self-regulation strategies were used in this study. In the following
sections, each component of the self-report questionnaire was explained in more

details.

3.2.1.1. Achievement Goal Orientation Scale

In this study, the achievement goal orientation scale contained 14 items from
the Patterns of Adaptive Learning Scale (PALS) (Midgley et al., 2000). On the
whole, the scale assesses students’ reasons or purposes for engaging in academic
behavior. In the PALS manual (Midgley et al.), the scale items were categorized into
three subscales as students’ adoption of mastery goal orientation (5 items),
performance approach goal orientation (5 items), and performance avoidance goal
orientation (4 items) (see Appendix B).

In particular, mastery goal orientation subscale assesses students’ reasons for
developing competence and extending their understanding (e.g., “It’s important to
me that I learn a lot of new concepts this year”, “It’s important to me that I
thoroughly understand my class work). Besides, performance approach goal
orientation subscale assesses students’ reasons for demonstrating competence (e.g.,
“It’s important to me that other students in my class think I am good at my class
work”, “One of my goals is to show others that I'm good at my class work™). Lastly,

performance avoid goal orientation subscale assesses students’ reasons for avoiding
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the demonstration of incompetence (e.g., “It’s important to me that I don’t look
stupid in class”, “One of my goals in class is to avoid looking like I have trouble
doing the work”™).

In the original PALS (Midgley et al., 2000), internal consistency reliability of
each subscale, was measured through Cronbach’s alpha, and reported as 0.85, 0.89,
and 0.74 for mastery, performance approach, and performance avoidance goal
orientations, respectively. In the present study, the internal consistency reliabilities
of the subscales were calculated as 0.82, 0.86, and 0.61 for mastery, performance

approach, and performance avoidance goal orientations, respectively.

3.2.1.2. Perception of Classroom Goal Structure Scale

In this study, the perception of classroom goal structure scale contained 14
items from the Patterns of Adaptive Learning Scale (PALS) (Midgley et al., 2000).
On the whole, the scale assesses students’ perceptions of the purposes for engaging
in academic behavior that are emphasized in their mathematics classroom. In the
PALS manual, the scale items were categorized into three subscales as students’
perception of classroom goals as mastery oriented (6 items), performance approach
oriented (3 items), and performance avoidance oriented (5 items) (see Appendix B).

In particular, classroom mastery goal structure subscale assesses students’
perceptions that the purpose of engaging in academic work in the classroom is to
develop competence (e.g., “In our class, really understanding the material is the main
goal”, “In our class, it’s OK to make mistakes as long as you are learning”). Besides,
classroom performance-approach goal structure scale assesses students’ perceptions
that the purpose of engaging in academic work in the classroom is to demonstrate
competence (“In our class, getting good grades is the main goal”, “In our class, it’s
important to get high scores on tests”). Lastly, classroom performance-avoid goal
structure scale assesses students’ perceptions that the purpose of engaging in

academic work in the classroom is to avoid demonstrating incompetence (e.g., “In

61



our class, showing others that you are not bad at class work is really important”, “In
our class, it’s important that you don’t make mistakes in front of everyone”).

In the original PALS (Midgley et al., 2000), internal consistency reliability
for each subscale was measured through Cronbach’s alpha, and reported as 0.76,
0.70, and 0.83 for perception of classroom mastery goal structure, performance
approach goal structure, and performance avoidance goal structure, respectively. In
the present study, the internal consistency reliabilities of the subscales were
calculated as 0.71, 0.67, and 0.80 for perception of classroom mastery goal structure,
performance approach goal structure, and performance avoidance goal structure,

respectively.

3.2.1.3. Self-Efficacy Scale

In this study, the self-efficacy scale contained 8 items from The Motivated
Strategies for Learning Questionnaire (MSLQ) (Pintrich et al., 1991). It assesses
students’ performance expectations and judgments about their ability to accomplish
a learning task (e.g., “I believe I will receive an excellent grade in this class”, “I’'m
confident I can do an excellent job on the assignments and tests in this course”) (see
Appendix B). In the original MSLQ (Pintrich et al., 1991), internal consistency
reliability of the corresponding subscale was measured through Cronbach’s alpha,
and reported as 0.93. In the present study, the internal consistency reliability of this

subscale was calculated as 0.92.

3.2.1.4. Learning Strategies Scale

In this study, the learning strategies scale contained 22 items from The
Motivated Strategies for Learning Questionnaire (MSLQ) (Pintrich et al., 1991). On
the whole, the scale assesses students’ use of different cognitive and metacognitive
strategies. Originally, the learning strategies scale of the MSLQ includes 50 items,
and is comprised of two subscales; one for the use of cognitive and metacognitive

strategies (31 items) and the other for resource management strategies (19 items).
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The use of cognitive and metacognitive strategies subscale involves learning
strategies, including rehearsal (4 items), elaboration (6 items), organization (4
items), critical thinking (5 items), and metacognitive self-regulation (12 items). The
use of resource management strategies subscale involves learning strategies related
with time and study environment (8 items), effort regulation (4 items), peer learning
(3 items), and help seeking (4 items) (see Appendix B).

In the present study, items only in the cognitive and metacognitive strategies
subscale concerning students’ use of elaboration, organization, and metacognitive
self-regulation strategies were used. In particular, elaboration subscale assesses
students’ use of learning strategies such as paraphrasing, summarizing, creating
analogies, and generative note taking (e.g., “I try to relate ideas in this subject to
those in other courses whenever possible”, “When reading for this class, I try to
relate the material to what I already know”). Besides, organization subscale assesses
students’ use of learning strategies such as clustering, outlining, and selecting main
ideas in reading passages (e.g., “When I study for this course, I go through the
readings and my class notes and try to find the most important ideas”, “I make
simple charts, diagrams, or tables to help me organize course material”). Lastly,
metacognitive self-regulation subscale assesses students’ use of learning strategies
such as planning, monitoring and regulating cognitive activities (e.g., “Before I study
new course material thoroughly, I often skim it to see how it is organized”, “I ask
myself questions to make sure I understand the material I have been studying in this
class”). For the purpose of this study, the items belonging to these subscales were
paraphrased concerning mathematics learning and elementary education (see
Appendix A).

In the original MSLQ (Pintrich et al., 1991), internal consistency reliability
of each subscale was measured through Cronbach’s alpha, and reported as 0.76,
0.64, and 0.79 for elaboration, organization, and metacognitive self-regulation,

respectively. In the present study, the internal consistency reliabilities of the
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subscales were calculated as 0.83, 0.78, and 0.84 for elaboration, organization, and

metacognitive self-regulation, respectively.

3.2.1.5. Summary of the Scales

The summary of the scales used in the self-report questionnaire is provided in
Table 3.4. Briefly, the self-report questionnaire included four scales. The first two
scales were prepared using 28 items from the Patterns of Adaptive Learning Survey
(PALS: Midgley et al., 2000), and the last two scales were prepared using 30 items
from the Motivated Strategies for Learning Questionnaire (MSLQ: Pintrich et al.,
1991). The total number of items on the self-report questionnaire was 58. For the
first two scales, participants responded to the items on a five-point Likert scale
ranging from 1 (not at all true) to 5 (very true). For the last two scales, participants
responded to the items on a seven-point Likert scale ranging from 1 (not at all true of
me) to 7 (very true of me).

Particularly, achievement goal orientation scale contained 14 items from
PALS (Midgley et al., 2000). The scale assessed students’ reasons or purposes for
engaging in academic behavior. Originally, the scale items were categorized into
three subscales as students’ adoption of mastery goal orientation (5 items),
performance approach goal orientation (5 items), and performance avoidance goal
orientation (4 items). Similarly, perception of classroom goal structure scale
contained 14 items from PALS (Midgley et al., 2000). The scale assessed students’
perceptions of the purposes for engaging in academic behavior that are emphasized
in their classroom. Originally, the scale items were categorized into three subscales
as students’ perception of classroom goals as mastery oriented (6 items),
performance approach oriented (3 items), and performance avoidance oriented (5
items). In addition, self-efficacy scale contained 8 items from MSLQ (Pintrich et al.,
1991), and assessed students’ performance expectations and judgments about their
ability to accomplish a learning task. Lastly, learning strategies scale contained 22

items from MSLQ (Pintrich et al., 1991). The scale assessed students’ use of
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different cognitive and metacognitive strategies. In the present study, items only
concerning students’ use of elaboration (6 items), organization (4 items), and
metacognitive self-regulation (12 items) strategies were used. Originally, the internal
consistency reliability of the indicated subscales ranged between 0.64 and 0.93. In
the present study, the internal consistencies of the indicated subscales ranged

between 0.61 and 0.92, having similar values with the original instruments.

Table 3.4 Overall Information about the Measured Scales

Scale Name Total Subscales Number Reliability
Number of ( Alpha)
of Items —
Items Originally Present
Study
Achievement 14 Mastery Goal 5 0.85 0.81
Goal Orientation Orientation (MGO)
Performance- 5 0.89 0.85
Approach Goal
Orientation (PAPGO)
Performance-Avoid 4 0.74 0.61
Goal Orientation
(PAVGO)
Perception of 14 Classroom Mastery 6 0.76 0.71
Classroom Goal Goal Structure
Structure (CMGS)
Classroom 3 0.70 0.66
Performance-
Approach Goal
Structure (CPAPGYS)
Classroom 5 0.83 0.80
Performance-Avoid
Goal Structure
(CPAVGS)
Self-Efficacy 8 Self-Efficacy for 8 0.93 0.92
Learning and
Performance (SE)
Learning 22 Elaboration (ELA) 6 0.76 0.82
Strategies Organization (ORG) 4 0.64 0.78
Metacognitive Self- 12 0.79 0.84
Regulation (MSR)
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3.2.2. Mathematics Achievement Test

A 10 item multiple choice test was used to assess students’ mathematics
achievements. The test included mathematics problems that cover the topics in the
first semester of the 7" grade mathematics curriculum. The problems were prepared
taking into the consideration the problems posed in the Level Determination
Examination administered by the Ministry of National Education. The number of
correct answers was used to measure students’ mathematics achievements.

As illustrated in Table 3.5, students are asked 80 questions for the 6" grade
level, 90 questions for the 7™ grade level, and 100 questions for the 8" grade level in
the Level Determination Examinations. The percentage of mathematics questions to
the total number of questions is 20 (one fifth of the questions) for each grade level.
In this aspect, students have 18 minutes to answer 16 mathematics questions in the
6™ grade level, 20 minutes to answer 18 mathematics questions in the 70 grade level,

and 24 minutes to answer 20 mathematics questions in the 8" grade level.

Table 3.5 Number of Math Questions in Level Determination Examinations

Grade Total Number Number of Percentage to Time
Level of Questions Math Total Allocated
Questions Questions
6" Grade 80 16 20 % 18 min
7" Grade 90 18 20 % 20 min
8" Grade 100 20 20 % 24 min
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Table 3.6 Content Analysis of the Questions

Learning Topics Questions in  Questions in  Questions in
Areas 2007-2008 2008-2009  Mathematics
Examination Examination Achievement
Test
Numbers Multiplication and 1 1 1
Division with Integers
What is Rational 1 0 1

Number? and
Ordering Rational

Numbers
Computation with 1 1 2
Rational Numbers
Ratio and Proportion 1 2 0
Geometry Lines and Angles 2 1 1
Circles and Arcs 0 1 1
Polynomials 0
Congruence and 0
Similarity
Algebra  Algebraic Expressions 1 0 2
Equations 0 1 2
Total 7 7 10

As this study was held at the beginning of the spring semester, students were
asked only the topic covered during the first semester. Table 3.6 illustrates the
learning areas and topics covered during the first semester of the 7" grade
mathematics curriculum, as well as the content analysis of the questions asked in the
Level Determination Examination for the corresponding topics. Three main learning
areas, namely Numbers (12 objectives), Geometry (15 objectives), and Algebra (7
objectives) are covered during the first semester. The first learning area, Numbers,

includes multiplication and division with integers (3 objectives), rational numbers (3
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objectives), computation with rational numbers (4 objectives), and ratio and
proportion (2 objectives). Both during 2007-2008 and 2008-2009 school years Level
of Determination Examinations, four questions were asked regarding numbers. The
second learning area, Geometry, includes lines and angles (6 objectives), circles and
arcs (5 objectives), polynomials (2 objectives), and congruence and similarity (2
objectives). Both during 2007-2008 and 2008-2009 school years Level of
Determination Examinations, two questions were asked regarding geometry. Lastly,
the third learning area, Algebra, includes algebraic expressions (2 objectives), and
equations (5 objectives). Both during 2007-2008 and 2008-2009 school years Level
of Determination Examinations, one question was asked regarding this learning area.

While preparing the Mathematics Achievement Test (MAT), the number of
questions asked in the Level Determination Examination for the corresponding
topics were taken into consideration (see Table 3.6), as well as the questions asked in
the7™ grade mathematics textbook. No question regarding ratio and proportion was
not included in the Mathematics Achievement Test. This is because the pilot study
was implemented at the end of the first semester and these topics were not covered
yet during the pilot study. In this aspect, students were asked 10 mathematics
questions and given approximately 20 minutes to answer these questions.

Table 3.7 illustrates the topics and objectives covered with each question, as
well as the cognitive complexity levels of each question in the Mathematics
Achievement Test, using a widely used classification system developed by Webb
(1999) at the University of Wisconsin. According to this classification, cognitive
complexity level of an item is related with its depth of knowledge level, not related
with ability of students (Webb, 1999). In general, there are three complexity levels;
as low complexity, moderate complexity, and high complexity, that a question may

demand of students.
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Table 3.7 Table of Specification for Mathematics Achievement Test

Question
Number

Learning
Areas

Topics and Objectives

Complexity Levels

Low Moderate

High

ISI

4Ih

Slh

6Ih

7lh

8[h

9lh

1 Oth

Numbers

Numbers

Numbers

Numbers

Algebra

Algebra

Algebra

Algebra

Geometry

Geometry

Multiplication and Division with
Integers

(to multiply and divide integers)

What is Rational Number? and
Ordering Rational Numbers

(to explain rational numbers and
show them on number line)

Computation with Rational Numbers

(to make multi-step operations with
rational numbers)

Computation with Rational Numbers

(to solve and write problems using
rational numbers)

Algebraic Expressions

(to add and subtract algebraic
expressions)

Algebraic Expressions

(to add and subtract algebraic
expressions)

Equations
(to solve one-step equations)
Equations

(to solve problems using one-step
equations)

Lines and Angles

(to identify the position of lines on
the same plane and construct lines)

Circles and Arcs

(to determine the relationship
between inscribed and central angles
in a circle)

X

Total
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Simply, a low complexity question requires students to recall a previously
learned concept or principle. It may involve solving a one-step problem or
computing a sum, difference, product, or quotient. Besides, a moderate complexity
question requires more critical thinking or choice among alternatives than low
complexity questions. Students are expected to use reasoning and problem solving
strategies, and bring together skill and knowledge from various domains. Lastly, a
high complexity question requires more abstract reasoning, planning, analysis, and
judgment. It may involve solving a non-routine problem, or having multiple steps or
multiple decision points.

The percentage of points by cognitive complexity level differs according to
the grade level of students. For instance, for grades between 6 and 8, 10 to 20
percent of the mathematics questions are recommended to be prepared in low
complexity level; 60 to 80 percent of the mathematics questions are recommended to
be prepared in moderate complexity level; and 10 to 20 percent of the mathematics
questions are recommended to be prepared in high complexity level. In this study,
20% of the questions were prepared in low complexity level, 60% of the questions
were prepared in moderate complexity level, and 20% of the questions were

prepared in high complexity level.

3.3. Development of the Instrument

3.3.1. Translation of the Scales

The items of the self-report questionnaire were translated into Turkish
language by utilizing the Turkish adaptation of the Patterns of Adaptive Learning
Survey (Tas & Tekkaya, 2008) and the Turkish adaptations of the Motivated
Strategies for Learning Questionnaire (Karadeniz, Biiylikoztiirk, Akgiin, Cakmak, &
Demirel, 2008; Sungur, 2004). In particular, 28 items from the Turkish adaption of
PALS, related with students’ personal achievement goal orientations and perception
of classroom goal structure, were used in this study. The Turkish adaption of PALS

was developed by Tas and Tekkaya (2008) as a part of a master’s thesis. They were
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investigating the relationship among 70 grade students’ personal goal orientations,
perceptions of classroom goal structure, and science achievement. The overall
internal consistency reliability of the adapted instrument was found to be 0.81, and
the reliabilities of the subscales ranged between 0.67 and 0.81, for the corresponding
scales. Besides, the fit statistics of CFA for Turkish adaptation of PALS were as
follows; the chi-squared to degrees of freedom ratio (y*/df)= 4.89, goodness-of-fit
index (GFI)= 0.91, and standardized root mean square residuals (S-RMR)= 0.04,
indicating reasonable fits with respect to the original instrument.

In addition, 30 items from the Turkish adaptations of MSLQ, related with
students’ self-efficacy beliefs and use of learning strategies, were used in this study.
One of the Turkish adaption of MSLQ was developed by Sungur (2004) as a part of
a doctoral thesis. She investigated the effect of problem based learning on 10" grade
students’ academic achievement, performance skills, perceived motivation, and
perceived use of learning strategies in biology learning. The internal consistency
reliabilities of the corresponding scales ranged between 0.71 and 0.81. Besides, the
fit statistics of CFA for the motivation section were found as ledf= 5.3, GFI=0.77,
and RMR=0.11; and fit statistics for the learning strategies section were found as
x2/df: 4.5, GFI=0.71, and RMR= 0.08, having similar values with the original
instrument.

Another Turkish adaption of MSLQ was developed by Karadeniz,
Biiyiikoztiirk, Akgiin, Cakmak, and Demirel in 2008. The instrument was
administrated to 1100 students from 3 elementary schools and 3 high schools in
Ankara in Turkish language, science, mathematics and social science courses. The
internal consistency reliabilities of the corresponding scales ranged between 0.74 and
0.92. Besides, the fit statistics of CFA for the motivation section were found as
x2/df: 3.20, GFI= 0.92, and RMR= 0.16; and fit statistics for the learning strategies
section were found as Xz/df= 3.42, GFI= 0.89, and RMR= 0.17, indicating reasonable

values with respect to the original instrument.
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After the utilization of these instruments, the selected items were paraphrased
regarding their appropriateness for mathematics learning and elementary school
level. Finally, to verify the accuracy of the translation and determine unclear
instructions and vocabulary, both the Turkish and English versions of the items were
reviewed by a language expert in Academic Writing Center, in Middle East
Technical University. Then, in the light of the expert criticism, necessary changes

were made on the Turkish version of the instrument.

3.3.2. Expert Opinions

After the translation process, the first draft of the self-report questionnaire
was given to four research assistants in the Elementary Mathematics Education
program, in Middle East Technical University, as a number of changes were made
on the original questionnaire items. The research assistants were asked to judge both
the appropriateness of the items for the use with elementary school level and
mathematics education, as well as the clarity of the language. Upon their
suggestions, necessary changes were made on the wording of a number of items.
Then, this corrected draft of the questionnaire was given to an expert in the
department of Elementary Education, in Middle East Technical University. The
expert was asked to judge both the appropriateness of the items for the use with
elementary school level, and the items’ relevance to the constructs being measured.
Then, in the light of expert criticism, the questionnaire was further refined.

In addition, expert opinions were taken for the Mathematics Achievement
Test both from an elementary mathematics teacher having five years’ experience in
public elementary schools, and an expert in the department of Elementary Education
in Middle East Technical University. Both experts were asked to judge the
appropriateness of the content, format, and difficulty level of the questions for the
use with 7" grade students. Then, in the light of their criticism, some of the questions

were further refined.
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3.3.3. Pilot Study

Prior to main data collection, a pilot study was carried out with 250 seventh
grade students studying at three public elementary schools, located at different parts
of Cankaya district in Ankara. Table 3.8 summarizes the demographic information
regarding the sample of the pilot study. In each school, data were collected from
three 7" grade classrooms during their regular class periods. Similar number of
students participated in the pilot study (School A= 79; School B= 80; and School
C=91). Besides, nearly half of the data were gathered from male students (N= 128),
and the other half of the data were gathered from female students (N= 122).

Table 3.8 Demographic Information from the Pilot Study

Schools Districts Classrooms Gender Total
Male Female

School A Cankaya- Class A 15 15 79
Cukurambar  Class B 9 17
Class C 8 15
School B Cankaya- Class A 19 9 80
Cigdem Class B 17 12
Class C 10 13
School C ~ Cankaya- Class A 18 9 91
Balgat Class B 14 15
Class C 18 17
Total 128 122 250

The data were transformed into PASW Statistics 18.0 software program
following the indicated procedures; preparing a codebook, creating data file and
entering data, screening and cleaning the data, reversing negative questionnaire
items, transforming mathematics achievement test responses to numerical variables,
checking the reliability of each subscale, conducting factor analysis for each scale,
conducting correlation analysis between students’ correct answers in Level of

Determination Examination and Mathematics Achievement Test, identifying
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difficulty levels of each question in the Mathematics Achievement Test, and

exploring several descriptive statistics for explaining the pilot sample.

Table 3.9 Reliability Analyses of the Subscales regarding the Pilot Study

Scale Name Subscale Number of Cronbach’s Mean Inter-
Name Items Alpha Item

Correlations
Achievement MGO 5 0.83 0.505
Goal Orientation PAPGO 5 0.75 0372
PAVGO 4 0.54 0.224
Classroom Goal  CMGS 6 0.78 0.413
Structure CPAPGS 3 0.73 0.477
CPAVGS 5 0.78 0.416
Self-Efficacy SE 8 0.92 0.595
Learning ELA 6 0.82 0.435
Strategies ORG 4 0.71 0.381
MSR 12 0.82 0.281

Table 3.9 summarizes internal consistency analyses of each subscale
regarding the pilot study. In general, internal consistency refers to “the degree to
which the items that make up the scale hang together” (Pallant, 2007, p.95), and it is
suggested to have Cronbach alpha coefficient (o) that is above 0.7. However, for
scales with less than 10 items, it is recommended to report mean inter-item
correlations, for an optimal range of 0.2 to 0.4 (Briggs & Cheek, 1986). For the pilot
study, Cronbach alpha coefficients were calculated as 0.83, 0.75, and 0.54 for
mastery, performance approach, and performance avoidance goal orientations; 0.78,
0.73 and 0.78 for perception of classroom mastery goal structure, performance
approach goal structure, and performance avoidance goal structure; 0.92 for self-
efficacy; and 0.82, 0.71, and 0.82 for elaboration, organization, and metacognitive

self-regulation, respectively. The results of the subscale analyses indicated that only
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‘performance avoidance goal orientation’ subscale had o value less than 0.70,
suggesting unsatisfactory internal consistency among the items.

In addition to checking internal consistency values of each subscale, each
item’s inter-item correlations were checked for values less than 0.2, corrected item-
total correlation values were checked for values less than 0.3, and “alpha if item
deleted” values were checked for values higher than the subscale’s alpha coefficient
(Pallant, 2007). The result of item analyses indicated that if a number of items were
deleted from the instrument, it would have more valid and reliable scores. These
items were as follows; Item 9 (“It’s important to me that I don’t look stupid in
class”) from ‘performance avoidance goal orientation’ subscale, Item 18 (“In our
class, it’s OK to make mistakes as long as you are learning”’) from ‘classroom
performance approach goal structure’ subscale, and Item 42 (“During class time I
often miss important points because I'm thinking of other things”) and Item 54 (“I
often find that I have been reading for class but don’t know what it was about”) from
‘metacognitive self-regulation’ subscale.

Next, Exploratory Factor Analysis (EFA) was conducted for each scale, by
the data gathered from the pilot study. As Pallant (2007) suggests, exploratory factor
analyses are conducted in the early stages of research to gather information about the
interrelationships among a set of items, and to identify a small set of factors that
represents those underlying relationships. However, for the main study,
Confirmatory Factor Analyses (CFA) were conducted to test the construct validity of
the instrument, and to confirm the underlying structure of the questionnaire items.

To start with, the 14 items of the Achievement Goal Orientation Scale were
subjected to Principle Components Analysis (PCA) using PASW Statistics 18.0 (see
Appendix C). Prior to performing PCA, the suitability of data for factor analysis was
assessed. The correlation matrix revealed the presence of many coefficients of 0.3
and above. The Kaiser-Meyer-Oklin (KMO) value was 0.822, exceeding the
recommended value of 0.6 for a good factor analysis; and Bartlett’s Test of

Sphericity reached statistical significance (p<0.05) supporting the factorability of the
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correlation matrix. Principle components analysis revealed the presence of three
components with eigenvalues exceeding 1, explaining 26.4%, 20%, and 7.4% of the
variance, respectively. The three components explained 53.7% of the variance, in
cumulative. Yet, an inspection of the screeplot revealed a clear break after the

second component.

Table 3.10 Pattern Matrix for Achievement Goal Orientation Scale

Items Components
1 2 3
Item 14 0.784
Item 8 0.759
Item 11 0.697
Item 2 0.679
Item 3 0.582
Item 5 0.533
Item 12 0.385 0.336
Item 13 0.818
Item 1 0.807
Item 10 0.787
Item 4 0.750
Item 7 0.693
Item 9 0.840
Item 6 0.426 0.477

When the factor loadings of the items were examined by the Pattern Matrix
(see Table 3.10), it was found that the items loading on Component 1 (items 2, 5, 8,
11, 14) were belonging to Performance Approach Goal Orientation subscale; the
items loading on Component 2 (items 1, 4, 7, 10, 13) were belonging to Mastery
Goal Orientation subscale; and the items loading on Component 3 (items 6, 9, 12)

were belonging to Performance Avoidance Goal Orientation subscale as in the
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original PALS (Midgley et al., 2000). However, several items (items 6 and 12)
loading on Component 3 were also loading on Component 1; indicating that items in
the Performance Avoidance Goal Orientation subscale were mixing with the items in
the Performance Approach Goal Orientation subscale.

Next, the 14 items of the Classroom Goal Structure Scale were subjected to
principle components analysis (see Appendix C). Prior to performing PCA, the
suitability of data for factor analysis was assessed. The correlation matrix revealed
the presence of many coefficients of 0.3 and above. The KMO value was 0.840,
exceeding the recommended value of 0.6 for a good factor analysis; and Bartlett’s
Test of Sphericity reached statistical significance (p<0.05) supporting the
factorability of the correlation matrix. Principle components analysis revealed the
presence of three components with eigenvalues exceeding 1, explaining 30.6%,
18.1%, and 9.1% of the variance, respectively. The three components explained
57.7% of the variance, in cumulative. Yet, an inspection of the screeplot revealed a
clear break after the second component.

When the factor loadings of the items were examined by the Pattern Matrix
(see Table 3.11), it was found that the items loading on Component 1 (items 15, 21,
24, 26, and 27) were belonging to Classroom Mastery Goal Structure subscale; the
items loading on Component 2 (items 17, 20, 23, 25, and 28) were belonging to
Classroom Performance Avoidance Goal Structure subscale; and the items loading
on Component 3 (items 16, 19, and 22) were belonging to Classroom Performance
Approach Goal Structure subscale as in the original PALS (Midgley et al., 2000).
However, item 18 which was originally belonging to Classroom Mastery Goal
Structure subscale in PALS, loaded together with the items on the Classroom
Performance Approach Goal Structure subscale. Also, the communality value of this
item was 0.212 (less than 0.3), indicating that it does not fit well with the other items

in its component.
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Table 3.11 Pattern Matrix for Classroom Goal Structure Scale

Items Components
1 2 3
Item 26 0.858
Item 24 0.829
Item 27 0.812
Item 15 0.778
Item 21 0.735
Item 25 0.806
Item 28 0.776
Item 23 0.759
Item 20 0.684
Item 17 0.624
Item 16 -0.775
Item 22 0.357 -0.700
Item 19 -0.593
Item 18 0.414

Then, the 8 items of the Self-Efficacy Scale were subjected to principle
components analysis (see Appendix C). Prior to performing PCA, the suitability of
data for factor analysis was assessed. The correlation matrix revealed the presence of
many coefficients of 0.3 and above. The KMO value was 0.920, exceeding the
recommended value of 0.6 for a good factor analysis; and Bartlett’s Test of
Sphericity reached statistical significance (p<0.05) supporting the factorability of the
correlation matrix. Principles components analysis revealed the presence of only one
component with eigenvalue exceeding 1, explaining 64.92% of the variance in
cumulative. An inspection of the screeplot revealed a clear break after the first
component. No item in the Self-Efficacy Scale had communality value less than 0.3,
indicating that all the items fit well with the other items in this scale.

Lastly, the 22 items of the Learning Strategies Scale were subjected to

principle components analysis (see Appendix C). Prior to performing PCA, the
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suitability of data for factor analysis was assessed. The correlation matrix revealed
the presence of many coefficients of 0.3 and above. The KMO value was 0.926,
exceeding the recommended value of 0.6 for a good factor analysis; and Bartlett’s
Test of Sphericity reached statistical significance (p<0.05) supporting the
factorability of the correlation matrix. Principle components analysis revealed the
presence of three components with eigenvalues exceeding 1, explaining 38.8%,
6.94%, and 5.6% of the variance, respectively. The three components explained
51.3% of the variance in cumulative. Yet, an inspection of the screeplot revealed a
clear break after the first component.

When the factor loadings of the items were examined by the Pattern Matrix
(see Table 3.12), it was found that the items loading on Component 1 (items 39, 45,
48, 50, 52, 55, 56, 57, and 58) were belonging to Metacognitive Self-Regulation
subscale; the items loading on Component 2 (items 42, 53, and 54) were again
belonging to Metacognitive Self-Regulation subscale; and the items loading on
Component 3 (items 38, 41, and 47) were belonging to Organization subscale as in
the original MSLQ (Pintrich et al., 1991). No component was formed that represents
the items in the Elaboration subscale. Two items that were originally belonging to
Elaboration subscale loaded on Organization subscale, and the rest of the items
loaded on the Metacognitive Self-Regulation subscale.

According to the results of the reliability analyses and factor analyses, no
item was deleted from the instrument or rephrased for more reliable and valid scores.
Concerning the Mathematics Achievement Test, students’ responses were
transformed into numerical variables, and then several statistical analyses were
conducted to determine the appropriateness of the questions for the use with the
present study. Data regarding the last question, which was related with Circles and
Arc, was not included in the data analyses, because this topic was not totally covered
during the pilot study. However, this question was used in the main study, as the
related topic was already covered before the main data collection period. With

multiple-choice questions that are scored as correct or incorrect (scored as 0 or 1),
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the Kuder-Richardson 20 (KR-20) formula is often used to calculate the internal
consistency reliability, with acceptable range 0.60 to 1.00 (Haladyna, 1999).
Regarding the Mathematics Achievement Test questions, KR-20 measure was

calculates as 0.768, indicating satisfactory internal consistency among the questions.

Table 3.12 Pattern Matrix for Learning Strategies Scale

Items Components
1 2 3
Item 45 0.766
Item 40 0.759
Item 49 0.748
Item 56 0.729
Item 43 0.724
Item 55 0.709
Item 51 0.626
Item 52 0.614
Item 48 0.578 -0.318
Item 50 0.569
Item 58 0.538
Item 57 0.520
Item 39 0.461
Item 44 0.389
Item 54 0.757
Item 42 0.751
Item 53 -0.470
Item 38 -0.796
Item 47 -0.780
Item 46 -0.726
Item 41 0.358 -0.449
Item 37 0.394 -0.415
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In addition, the relationship between students’ correct answers in Level of
Determination Examination and Mathematics Achievement Test was investigated
using Pearson product-moment correlation coefficient (r). Preliminary analysis was
performed by inspecting the scatter plot between the two variables (see Figure 3.1).
The scatter plot ensured no violation of the assumptions of normality, linearity and
homoscedasticity. Also, the direction of the points on the scatterplot determined a
positive, linear relationship between the two variables. The result of the Pearson
Product-Moment correlation revealed a strong, positive correlation between the
number of correct answers in Level of Determination Examination and Mathematics
Achievement Test, r= 0.598, N= 242, p< 0.01. Besides, the coefficient of
determination was calculated as 35.76, indicating nearly 36% of shared variance

between the two variables.
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Figure 3.1 Scatterplot for SBS and MAT Correct Answers
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Table 3.13 Difficulty Levels of the Questions regarding the Pilot Study

Question Learning Topics Difficulty Levels (%)

Number Areas Easy Average Challenging

70%)  (40%-70%)  (<40%)

1 Numbers  Multiplication and 59.2
Division with Integers

2n Numbers Rational Numbers 49.6

rd . .

" umbers mron it

4" Numbers Computation with 34.8
Rational Numbers

5t Algebra  Algebraic Expressions 48.8

6" Algebra  Algebraic Expressions 56.0

70 Algebra  Equations 48.0

g™ Algebra  Equations 35.2

ot Geometry Lines and Angles 74.4

Lastly, Table 3.13 illustrates the difficulty levels of each question in the
Mathematics Achievement Test, considering the percentage of students who chose
the correct answer. According to Webb (1999)’s classification system, questions for
which the correct answer is chosen by more than 70% of the students are considered
‘easy’; questions for which the correct answer is chosen by 40-70% of the students
are considered ‘average’; and questions for which the correct answer is chosen by
less than 40 % of the students are considered ‘challenging’. In this regard, question 9
can be considered as an easy question (74.4% correct answer); question 4 (34.8%
correct answer) and question 8 (35.2 % correct answer) can be considered as
challenging questions; and the rest of the questions can be considered as average
questions. The findings also revealed that the difficulty levels of the questions were
highly in line with their cognitive complexity levels. Only the third question was
expected to be having a low complexity level (expected to be over 70%), whereas it

was regarded as an average level question by students (53.6%).
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3.4. Confirmatory Factor Analysis

The factor validity of the instrument was tested by running four separate
confirmatory factor analyses; one for the set of achievement goal orientation items,
one for the set of classroom goal structure items, one for the set of self-efficacy
items, and the other set for learning strategies items. These analyses were done in
order to examine the underlying dimensions of 7" grade elementary school students’
achievement goal orientation, perceptions of classroom goal structure, self-efficacy,
and use of learning strategies for learning mathematics in Turkey.

While conducting the confirmatory factor analyses, each item in the
instrument was constrained to fall on one specific factor. First, 14 items belonging to
achievement goal orientation scale (PALS; Midgley et al., 2000) were tested to see
how well they fit three latent factors: (1) mastery goal orientation, (2) performance
approach goal orientation, and (3) performance avoidance goal orientation. Next, 14
items belonging to classroom goal structure scale (PALS; Midgley et al., 2000) were
tested to see how well they fit three latent factors: (1) classroom mastery goal
structure, (2) classroom performance approach goal structure, and (3) classroom
performance avoidance goal structure. After that, 8 items belonging to self-efficacy
scale (MSLQ; Pintrich et al., 1991) were tested to see how well they fit a single
latent factor. Lastly, 22 items belonging to learning strategies scale (MSLQ); Pintrich
et al., 1991) were tested to see how well they fit three latent factors: (1) elaboration,
(2) organization, and (3) metacognitive self-regulation. LISREL 8.80 for Windows
(Linear Structural Relations Statistics Package Program) was used to estimate and
test the models. All CFA model tests were based on asymptotic covariance matrix

and Robust Maximum Likelihood was used by default as the estimation technique.

3.4.1. CFA for Achievement Goal Orientation Scale
Confirmatory factor analysis was conducted on the 14 achievement goal
orientation items (PALS; Midgley et al., 2000), to examine how well they fit three

latent factors: mastery goal orientation, performance approach goal orientation, and
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performance avoidance goal orientation. For the original PALS (Midgley et al.,
2000), it was indicated that no item loaded on two different latent factors, and they
all confirmed the expected model (GFI= 0.97, AGFI= 0.95). When the fit indices of
the corresponding items were examined for this study, it was found that y°= 145.67,
df= 64, xz/df =2.27, GFI=0.98, and AGFI= 0.96. A x2/df ratio less than 5 is an
indicative of a good fit between observed and reproduced correlation matrices.

Besides a GFI and AGFI of 0.9 or greater also suggest that the model fit the data.

Table 3.14 Model Fit Indices of Achievement Goal Orientation Scale

Fit Indices Criterion Present Study
Chi-Squared (%) 145.67
Non-significant
(p = 0.00)
Normed Chi-Squared (NC) NC<5 2.27
Goodness of Fit Index (GFI) GFI>0.90 0.98
Adjusted Goodness of Fit Index AGFI>0.90 0.96
(AGFI)

0.05<RMSEA<0.10 0.03

Root Mean Square Error of (moderate fit) (very good fit)

Approximation (RMSEA) RMSEA<0.05
(a very good fit)
Root Mean Square Residual (RMR) RMR<0.05 0.05
Standardized Root Mean Square S-RMR<0.05 0.04
Residual (S-RMR)

Parsimony G(()l())grgsjs of Fit Index Higher values 0.59
Parsimony Normed Fit Index (PNFI) Higher values 0.69
Normed Fit Index (NFI) NFI>0.90 0.98
Non-Normed Fit Index (NNFI) NNFI>0.90 0.99
Comparative Fit Index (CFI) CFI>0.90 0.99
Incremental Fit Index (IFI) IFI>0.90 0.99
Relative Fit Index (RFI) RFI>0.90 0.98
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Table 3.14 illustrates a number of goodness of fit indices and their criteria
belonging to this scale. As the chi square is sensitive to sample size (such as above
200) (Kelloway, 1998; Schumacker & Lomax, 2004), it was typical to obtain a
significant probability level (p= 0.00). Considering the RMSEA value (0.03), it was
possible to state that the achievement goal orientation items suggested a very good
fit for the indicated latent factors. Specifically, the overall fit indices indicated that
there was a good fit between the scale and the data, and they suggested an acceptable

model (Joreskog & Sorbom, 1993).

Table 3.15 Lambda ksi Estimates of Achievement Goal Orientation Items

Observed LX

Latent Variables Variables Estimates
Mastery Goal mgol 0.72
Orientation mgo2 0.65
(MGO) mgo3 0.64
mgo4 0.67
mgo5S 0.73
Performance- papgol 0.70
(PAPGO) papgo3 0.75
papgo4 0.73
papgos 0.74
Performance- pavgol 0.67
g:i(;ﬁaGﬁ(())iI pavgo2 0.56
(PAVGO) pavgo3 0.43
pavgo4 0.43

Table 3.15 illustrates the Lambda ksi estimates of the achievement goal

orientation items. Lambda ksi estimates are similar to factor loadings in explanatory
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factor analysis (Pintrich et al., 1991). They indicate the correlations between each
observed variable and the latent factor. The higher the values, the more relevant they
are to define the factor’s dimensionality, such that values of 0.8 or higher indicate
“well-defined constructs” (Pintrich et al., 1991, p.79). Besides, a negative value
indicates an inverse impact on the corresponding factor. When the Lambda ksi
estimates of the achievement goal orientation items were examined, most of the
items were found to have high estimate values, indicating high correlations with the
corresponding subscales.

Table 3.16 summaries the Phi values of the achievement goal orientation
subscales. These values are estimates for the covariances between the latent
constructs. Considering the results of the study, it was possible to conclude that there
was a strong positive correlation between performance approach and performance
avoidance goal orientation (r= 0.91); a positive small correlation between mastery
and performance approach goal orientation (r= 0.26); and a positive small correlation
between mastery and performance avoidance goal orientation (r= 0.28) subscales.
The final SIMPLIS syntax of the confirmatory factor analysis and LISREL estimates
of parameters with coefficients both in standardized value and t-values are provided

in Appendix D.

Table 3.16 Phi Estimates of Achievement Goal Orientation Subscales

PAPGO PAVGO
MGO 0.26 0.28
PAPGO - 0.91

3.4.2. CFA for Perception of Classroom Goal Structure Scale

Confirmatory factor analysis was conducted on the 14 classroom goal
structure items (PALS; Midgley et al., 2000), to see how well they fit three latent
factors: classroom mastery goal structure, classroom performance approach goal

structure, and classroom performance avoidance goal structure. For the original
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PALS study (Midgley et al., 2000), it was indicated that no item loaded on two
different latent factors, and they all confirmed the expected model (GFI= 0.96,
AGFI= 0.94).

Table 3.17 Model Fit Indices of Classroom Goal Structure Scale

Fit Indices Criterion Present Study
Chi-Squared (x2) Non-significant 148.31
(p = 0.00)
Normed Chi-Squared (NC) NC<5 2.31
Goodness of Fit Index (GFI) GFI>0.90 0.97
Adjusted Goodness of Fit Index AGFI>0.90 0.96
(AGFI)

0.05<RMSEA<0.10 0.03

(moderate fit)

Root Mean Square Error of (very good fit)
Approximation (RMSEA) RMSEA<0.05
(a very good fit)
Root Mean Square Residual (RMR) RMR<0.05 0.06
Standardized Root Mean Square S-RMR<0.05 0.04
Residual (S-RMR)
Parsimony Goodness of Fit Index Higher values 0.59
(PGFI)

Parsimony Normed Fit Index (PNFI) Higher values 0.69
Normed Fit Index (NFI) NFI>0.90 0.98
Non-Normed Fit Index (NNFI) NNFI>0.90 0.98
Comparative Fit Index (CFI) CFI>0.90 0.99
Incremental Fit Index (IFI) IFI>0.90 0.99
Relative Fit Index (RFI) RFI>0.90 0.97

When the fit indices of the corresponding items were examined for the
present study, it was found that y°= 148.31, df= 64, y*/df=2.31, GFI= 0.97, and
AGFI= 0.96. A y*/df ratio less than 5 is an indicative of a good fit between observed
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and reproduced correlation matrices. Besides, a GFI and an AGFI of 0.9 or greater
also suggest that the model fit the data well. In addition, considering the other fit
indices and their criteria (see Table 3.17), it was possible to conclude that there was
a very good fit between the scale and the data, and the overall fit indices suggested
an acceptable model (Joreskog & Sorbom, 1993). The significant probability level of
chi square was expected as it is sensitive to sample size (Kelloway, 1998;

Schumacker & Lomax, 2004).

Table 3.18 Lambda ksi Estimates of Classroom Goal Structure Items

Observed
Latent Variables Variables LX Estimates
Classroom Mastery Item 15 0.78
Goal Structure Item 18 0.18
(CMGS) Ttem 21 0.62
Item 24 0.59
Item 26 0.66
Item 27 0.75
Classroom Item 16 0.68
Performance-Approach Item 19 0.56
Goal Structure '
(CPAPGS) Item 22 0.75
Classroom Item 17 0.47
Performance-Avoid Item 20 0.66
Goal Structure
(CPAVGS) Item 23 0.68
Item 25 0.78
Item 28 0.81

Table 3.18 illustrates the Lambda ksi estimates of the classroom goal
structure items. The table shows that most of the items have high estimate values;
indicating high correlations with the corresponding subscales. Only Item 18

belonging to classroom mastery goal structure subscale indicated a low estimate
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value. Yet, when the item’s alpha if item deleted value was checked for values
higher than the corresponding subscale’s alpha coefficient, it was found that if this
items was deleted from the corresponding subscale it would result in lower
reliabilities. So, it was not extracted from the subsequent analyses.

In addition, Table 3.19 summaries the Phi values of the classroom goal
structure subscales. Considering the calculated Phi values, it was possible to
conclude that, there was a medium positive correlation between classroom
performance approach goal structure and classroom performance avoidance goal
structure (r= 0.45); a positive medium correlation between classroom mastery goal
structure and classroom performance approach goal structure (r= 0.36); and a
positive small correlation between classroom mastery goal structure and classroom
performance avoidance goal structure (r= 0.16) subscales. The final SIMPLIS syntax
of the confirmatory factor analysis and LISREL estimates of parameters with

coefficients both in standardized value and t-values are provided in Appendix E.

Table 3.19 Phi Estimates of Classroom Goal Structure Subscales

CPAPGS CPAVGS
CMGS 0.36 0.16
CPAPGS - 0.45

3.4.3. CFA for Self-Efficacy Scale

Confirmatory factor analysis was conducted on the 8 self-efficacy items
(MSLQ; Pintrich et al., 1991), to examine how well they fit a single latent factor. For
the original MSLQ study (Pintrich et al., 1991), the following fit indices were
provided for the overall motivation items: the chi-squared to degrees of freedom
ratio (y*/df= 3.49); the goodness of fit index (GFI= 0.77); and the root mean residual
(RMR=0.07). Considering these values, it was indicated that the goodness of fit
indices were not within acceptable limits. However, on the whole, the model showed

sound structures and one could reasonably claim the factor validity for the MSLQ
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scales (Pintrich, et al., 1991). When the fit indices of the corresponding items were
examined for the present study, it was found that x2= 17.22, df=13, Xz/df=1.30, GFI=
0.99, and RMR=0.03. For the present study, Xz/df ratio was less than 5, and both GFI
and RMR values suggested a better fit than the original MSLQ.

Table 3.20 Model Fit Indices of Self-Efficacy Scale

Fit Indices Criterion Present Study
Chi-Squared (x2) Non-significant 17.22
(p= 0.00)
Normed Chi-Squared (NC) NC<5 1.30
Goodness of Fit Index (GFI) GFI>0.90 0.99
Adjusted Goodness of Fit Index AGFI>0.90 0.98
(AGFI)
0.05<RMSEA<0.10 0.01

(moderate fit)

Root Mean Square Error of (very good fit)
Approximation (RMSEA) RMSEA<0.05
(a very good fit)
Root Mean Square Residual (RMR) RMR<0.05 0.03
Standardized Root Mean Square S-RMR<0.05 0.01
Residual (S-RMR)
Parsimony Goodness of Fit Index Higher values 036
(PGFID)

Parsimony Normed Fit Index (PNFI) Higher values 0.46
Normed Fit Index (NFI) NFI>0.90 1.00
Non-Normed Fit Index (NNFI) NNFI>0.90 1.00
Comparative Fit Index (CFI) CFI>0.90 1.00
Incremental Fit Index (IFI) IFI>0.90 1.00
Relative Fit Index (RFI) RFI>0.90 1.00

Table 3.20 illustrates a number of goodness of fit indices and their criteria

belonging to this scale. As the chi square is sensitive to sample size (such as above
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200) (Kelloway, 1998; Schumacker & Lomax, 2004), it was typical to obtain a
significant probability level (p= 0.00). Next, considering the other fit indices, it was
possible to conclude that there was a very good fit between the scale and the data,
and the overall fit indices suggested an acceptable model (Joreskog & Sérbom,
1993). The final SIMPLIS syntax of the confirmatory factor analysis and LISREL
estimates of parameters with coefficients both in standardized value and t-values are

provided in Appendix F.

Table 3.21 Lambda ksi Estimates of Self-Efficacy Items

LX Estimates

Observed Original Present

Latent Variables Variables MSLQ  Study
Self-Efficacy for Item 29 0.83 0.78
pearning and Item30 070  0.76
(SE) Item 31 0.63 0.76

Item 32 0.71 0.77
Item 33 0.86 0.82
Item 34 0.89 0.85
Item 35 0.77 0.79
Item 36 0.87 0.60

When the Lambda ksi estimates of the self-efficacy items were examined
(see Table 3.21), all of the items were found to have high estimate values; indicating

high correlations with the self-efficacy scale.

3.4.4. CFA for Learning Strategies Scale

Confirmatory factor analysis was conducted on the 22 learning strategy items
(MSLQ; Pintrich et al., 1991), to see how well they fit three latent factors:
elaboration, organization, and metacognitive self-regulation. For the original MSLQ

study (Pintrich et al., 1991), the following fit indices were provided for the overall
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learning strategies items: the chi-squared to degrees of freedom ratio (xz/df: 2.26);
the goodness of fit index (GFI= 0.78); and the root mean residual (RMR= 0.08).
Considering these values, it was indicated that although the goodness of fit indices
were not stellar; overall, the model showed sound structures and one could
reasonably claim factor validity for the corresponding MSLQ scales (Pintrich et al.,
1991).

Table 3.22 Model Fit Indices of Learning Strategies Scale

Fit Indices Criterion Present Study
Chi-Squared (3% o 355.11
Non-significant
(p=0.00)
Normed Chi-Squared (NC) NC<5 1.83
Goodness of Fit Index (GFI) GFI>0.90 0.96
Adjusted Goodness of Fit Index AGFI>0.90 0.94
(AGFI)
0.05<RMSEA<0.10 0.02
Root Mean Square Error of (moderate fit) (very good fit)
Approximation (RMSEA) RMSEA<0.05
(a very good fit)
Root Mean Square Residual RMR<0.05 0.12
(RMR)
Standardized Root Mean Square S-RMR<0.05 0.03
Residual (S-RMR)
Parsimony Goodness of Fit Index .
(PGFI) Higher values 0.73
Parsimony Normed Fit Index .
(PNFI) Higher values 0.83
Normed Fit Index (NFI) NFI>0.90 0.99
Non-Normed Fit Index (NNFI) NNFI>0.90 0.99
Comparative Fit Index (CFI) CFI1>0.90 1.00
Incremental Fit Index (IFI) IF1>0.90 1.00
Relative Fit Index (RFI) RFI>0.90 0.99
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When the fit indices of the corresponding items were examined for the
present study, it was found that y*= 355.11, df= 193, y*/df= 1.83, GFI= 0.96, and
RMR= 0.12. The y*/df ratio was less than 5, and GFI and RMR values suggested a
better fit comparing to the original scale. Besides, Table 3.22 illustrates the other fit
indices and their criteria belonging to this scale. Considering the other fit indices, it
was possible to conclude that there was a very good fit between the scale and the
data, and the overall fit indices suggested an acceptable model.

When the Lambda ksi estimates of the learning strategies items were
examined (see Table 3.23), most of the items were found to have high estimate
values; indicating high correlations with the corresponding subscales. Only Msr2 and
Msr 8 (negatively worded items) indicated low estimate values. Yet, when these
items’ alpha if item deleted value were checked for values higher than the
corresponding subscale’s alpha coefficient, it was found that if these items were
deleted from the corresponding subscale they would result in lower reliabilities. So,

they were not extracted from the subsequent analyses.
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Table 3.23 Lambda ksi Estimates of Learning Strategy Items

Latent Variables Observed LX Estimates
Variables Original Study Present Study

Elaboration Elal 0.60 0.66
(ELA) Ela2 0.60 0.58
Ela3 0.74 0.71
Ela4 0.42 0.64
Ela5 0.71 0.74
Ela6 0.65 0.68
Organization Orgl 0.57 0.65
(ORG) Org2 0.55 0.73
Org3 0.45 0.56
Org4 0.75 0.67
Metacognitive Self- Msrl 0.44 0.66
Regulation Msr2 0.40 0.14
(MSR) Msr3 0.47 0.53
Msr4 0.54 0.51
Msr5 0.53 0.66
Msr6 0.58 0.71
Msr7 0.43 0.52
Msr8 0.35 0.14
Msr9 0.60 0.71
Msrl0 0.61 0.74
Msrll 0.55 0.70
Msrl2 0.50 0.68

Besides, Table 3.24 summaries the Phi values of the learning strategies
subscales for both original MSLQ and the present study. Considering the reported
Phi values, it was possible to conclude that there was a strong positive correlation

between elaboration and metacognitive self-regulation (r= 0.96); between
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organization and elaboration (r= 0.96); and between organization and metacognitive
self-regulation (r= 0.94) subscales. The final SIMPLIS syntax of the confirmatory
factor analysis and LISREL estimates of parameters with coefficients both in

standardized value and t-values are provided in Appendix G.

Table 3.24 Phi Estimates of Learning Strategy Subscales

ORG MSR

ELA  Original MSLQ 0.65 0.85
Present Study 0.96 0.96

ORG  Original MSLQ - 0.75
Present Study - 0.94

3.5. Procedures

3.5.1. Data Collection Procedures

The data were collected during the spring semester of the 2009-2010
academic year. In the fall semester of the 2009-2010 academic year, the researcher
prepared the instrument through the use of previously developed instruments in the
related field, with several modifications in the light of Turkish context and
elementary mathematics education. Next, the researcher translated the instrument
into Turkish language and took expert opinions about the appropriateness of the
instrument regarding elementary school level, as well as its relevance to the
constructs being measured. Afterward, the researcher conducted a pilot study at three
public elementary schools in Ankara, having similar characteristics with the schools
selected for the main study. Then, the researcher submitted information about the
details of the study to the Human Subjects Ethics Committee at the Middle East
Technical University. After the approval of the Ethics Committee (see Appendix H),
the researcher took the permission of Ministry of National Education (see Appendix

I) for collecting data from a number of elementary schools in Ankara during the
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spring semester of the 2009-2010 academic year. Lastly, for the ease of data
collection and data entry, the Turkish instrument was designed into optical form and
the data was collected using these forms.

In the beginning of the spring semester of 2009-2010 academic years, the
researcher visited all the selected schools in the study, and administered the
instrument to 7" grade students during their regular class periods. Before
administering the instrument, the researcher introduced herself to the students. She
explained the purpose of the study and asked for their participation. Then, she
distributed the instruments to the students, and assured that their responses would
remain anonymous and confidential. Also, she declared that participation in this
study would not influence their grade or relation with the teacher in any way.

During the administration of the instrument, the researcher gave instructions
about what was requested in the instrument, how to respond to the items in the
questionnaire, and how to answer the questions in the achievement test. The
classroom teachers were present in the classrooms while the instrument was
administered. However, the teachers remained seated and unobtrusive during the data
collection period, and were not allowed to view any of the student responses. It took
approximately 20 minutes for students to respond to the items in the questionnaire,
and 20 minutes to answer 10 questions in the mathematics achievement test. So, on
the whole, the instrument took about 40 minutes, which was approximately one

lesson hour, for students to complete.

3.5.2. Data Analysis Procedures

In this study, Structural Equation Modeling (SEM) technique was used for
the data analysis and hypothesis testing. SEM is a powerful technique that permits
the measurement of several variables and their interrelationships simultaneously. It
“combines measurement model or confirmatory factor analysis (CFA) and structural
model into a simultaneous statistical test” (Hoe, 2008, p.76). Confirmatory factor

analysis in SEM is used as a technique to test the construct validity of the scores of a
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psychological instrument, while the regression component of SEM is used to test the
theory (Pedhazur & Pedhazur, 1991).

In this study, SEM was used both for addressing questions concerning the
psychometric properties of the data collection instrument and the validity of the
hypothesized model. Prior to running the primary data analysis, a number of data
screening procedures were carried out, including checking for data entry errors,
assessing patterns of missing data, and identifying outliers, in order to promote the
accuracy of the data sets. In addition, a number of preliminary analyses were carried
out to control for possible threats to the validity of the findings. For the primary
analyses, a number of confirmatory factor analyses were conducted for each scale,
and a structural equation model was developed for the whole sample.

Two statistical packages; (1) PASW Statistics 18.0 (Predictive Analytics
Software Statistics Program) and (2) LISREL 8.80 for Windows (Linear Structural
Relations Statistics Package Program), were used in this study for the data analysis.
Preliminary analysis, including missing data, outliers, correlations, reliability
analysis and assumptions were carried out by using the PASW Statistics. Besides,
confirmatory factor analysis and Structural Equation Modeling were carried out by

using LISREL software.

3.6. Assumptions and Limitations of the Study

There were several limitations to this study. First of all, measurement of the
variables was based on a self-report questionnaire. Therefore, it was assumed that
the participants would give careful attention to each item in the questionnaire, their
responses were honest and based on their own personal beliefs and opinions rather
than on what they believe to be acceptable. Also, it was assumed that the
participants’ beliefs and opinions could be truly measured using the selected self-
report questionnaires.

Besides, the definition of self-regulation was limited to only students’

motivational beliefs and use of several learning strategies. However, self-regulation
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is a broader concept that includes other cognitive, motivational, and affective
aspects. Although, it would be highly imperative to include more concepts in the
measurement, this would make the proposed model too diffuse and the interrelations
too complicated to interpret.

Another limitation was that students’ mathematics achievement was
measured through a 10-item multiple choice test, which covered the topics in the
first semester. Although, it would be more valid and reliable to ask more problems in
the test or to focus on only one learning area instead of including all the first
semester topics, due to implementation problems it was not possible. First of all, if
more problems were asked in the test, participants would not be able to complete the
questionnaire items and the achievement test in one lesson hour. In this case, either
the instrument would be implemented in two lesson hours or the researcher would
need to visit the same classrooms for the second time. Yet, these would either affect
the participants’ attitude toward the study or result in loss of participants. In a similar
vein, if only one learning area was chosen from the first semester’s topics, then the
achievement test would not measure students’ mathematics achievement, but it
would measure only their achievement in the related topic. Then, this would affect
both the significance of the study and the interpretation of the model.

Another limitation was about the sampling procedure. The participants in this
study were selected from 7™ grade elementary school students in Ankara. There are
24 different rural and urban districts in Ankara, and the data were collected from
schools at only four rural and urban districts, by taking into consideration the
convenience in their means of access. So, any generalization was limited to a

population that reflected this convenience.
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CHAPTER 1V

4. RESULTS

This chapter presents the results obtained from the data analyses of this
study. The data analyses mainly consist of preliminary data analyses, confirmatory
factor analyses, and structural equation model analysis. In particular, preliminary
data analyses address details about the data screening procedures including accuracy
of data, missing data, and outliers, as well as a number of descriptive analyses. Next,
confirmatory factor analyses include the factor analyses of each scale. Lastly,
structural equation model analysis includes the development and testing procedures

of the structural model as well as the effect size and power analyses.

4.1. Preliminary Data Analysis

4.1.1. Data Screening Procedures

One of the most important initial stages in the preliminary data analysis
process consists of data screening procedures. The purpose of this analysis was to
provide supporting information about whether the data set is appropriate to perform
the statistical analysis. In this study, data screening procedures involved checking
data set for mistakes that might occurred during data entry, inspecting data set for
missing values, and examining cases with values well above or below the majority of

other cases.
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4.1.1.1. Accuracy of Data

This step involved checking both categorical and continuous variables in the
data set for values out of range. First, the frequency distribution of each categorical
variable was examined. Then, the maximum and minimum values of each
continuous variable were examined. The results revealed that all data were

reasonable. That is, there was no categorical or continuous variable out of range.

4.1.1.2. Missing Data

This step involved inspecting the data set for missing values. There are
different statistical techniques for dealing with missing data, according to the amount
of missing values. Some of these techniques involve list wise deletion of cases, pair
wise deletion of cases, mean substitution, regression imputation, maximum
likelihood parameter estimation, and matching response pattern (Schumacker &
Lomax, 2004). For SEM analysis, both list wise deletion and pair wise deletion
techniques are not recommended, due to the reduction in the sample sizes. Instead, it
is recommended to use mean substitution technique for data sets with small amount
of missing values; regression imputation technique for data sets with moderate
amount of missing values; and maximum likelihood technique for data sets with
large amount of missing values (Schumacker & Lomax).

In this study, missing data analysis was performed for all of the items in the
questionnaire. Each item was analyzed to identify the missing data percentages.
Descriptive analyses of each item revealed highly small percentages (all less than
3%) of missing data. So, mean substitution technique was used by replacing each
missing value with the mean of the corresponding item. There were also missing
values in the data regarding students’ Mathematics Achievement Test. This is mostly
because a number of students left the questions that they could not solve, without
making any marking. In order not to distort the result of the analysis, these missing

data were left as missing without doing any replacement.
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4.1.1.3. Outliers

This step involved examining the data set for values well above or below the
majority of other cases. In this study, outlier analysis was performed by examining
histograms, box plots, 5% trimmed mean values, and standardized residual values of
each subscale in the instrument. Histograms were examined by looking at the tails of
the distributions for data points sitting on their own (Pallant, 2007). Next, box plots
were examined by checking the data points with asterisks, for the cases that extend
more than three box lengths from the edge of the boxes (Pallant, 2007). Also, 5%
trimmed mean values of each subscale were examined for values very different than
the mean values of the corresponding subscales (Pallant, 2007). The results revealed
no extreme data points that should be excluded from the data set.

Besides, in order to identify multivariate outliers, standardized residual
values were checked for each subscale in the instrument. Table 4.1 presents the
residual statistics of each subscale. According to Tabachnick and Fidell (2007),
outliers are the data points with standardized residual values above about 3.3 or less
than -3.3. According to these values, there were a number of outliers in the mastery
goal orientation, classroom mastery goal structure, self-efficacy, elaboration, and
metacognitive self-regulation subscales, with standardized residual values of -4.83, -
5.42,-3.78, -3.45, and -3.39 respectively. In order to check whether these outliers
were influential or not, Cook’s distances were examined for values greater than 1
(Stevens, 2002). The results revealed no influential cases in the data set, given that
all measures of Cook distances were less than 1. So, it was concluded that the
detected outliers were not influential, and they could be retained in the subsequent

analysis.
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Table 4.1 Residual Statistics of the Scales

Scale Name  Subscales Residual Statistics Min Max  Mean Std.
Deviation

Achievement MGO Std. Residual -4.83 1.14 0.02 0.99
CO}Sizflzlntation Mahal. Distance ~ 0.00  12.16 099  1.58
Cook’s Distance 0.00 0.03 0.00 0.00

PAPGO  Std. Residual -1.96 1.76 0.00 1.00

Mabhal. Distance 0.00 12.16  0.99 1.58

Cook’s Distance 0.00 0.02 0.00 0.00

PAVGO  Std. Residual -2.31 1.88 0.00 1.00

Mahal. Distance 0.00 12.16  0.99 1.58

Cook’s Distance 0.00 0.02 0.00 0.00

Classroom CMGS Std. Residual -5.42 1.27 0.02 0.98
gt(r’ilcture Mahal. Distance ~ 0.00 1216 099  1.58
Cook’s Distance 0.00 0.03 0.00 0.00

CPAPGS Std. Residual -3.26 1.25 0.00 1.00

Mabhal. Distance 0.00 12.16  0.99 1.58

Cook’s Distance 0.00 0.05 0.00 0.00

CPAVGS Std. Residual 241 1.61 0.00 1.00

Mabhal. Distance 0.00 12.16  0.99 1.58

Cook’s Distance 0.00 0.03 0.00 0.00

Self-Efficacy SE Std. Residual -3.78 1.86 0.01 0.99
Mabhal. Distance 0.00 12.16  0.99 1.58

Cook’s Distance 0.00 0.03 0.00 0.00

Learning ELA Std. Residual -3.45 1.82 0.01 0.99
Strategies Mahal. Distance ~ 0.00 1216 099  1.58
Cook’s Distance 0.00 0.02 0.00 0.00

ORG Std. Residual -2.60 1.71 0.00 1.00

Mabhal. Distance 0.00 12.16  0.99 1.58

Cook’s Distance 0.00 0.01 0.00 0.00

MSR Std. Residual -3.39 2.11 0.01 0.99

Mabhal. Distance 0.00 12.16  0.99 1.58

Cook’s Distance 0.00 0.02 0.00 0.00
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4.1.2. Descriptive Analyses

In this part, a number of descriptive analyses were performed in order to
provide preliminary insights into the nature of responses obtained. These analyses
involved examining minimum and maximum values, mean, standard deviation,
variance, and skewness and kurtosis values, relating to each subscale in the
instrument. Also, descriptive analysis regarding Mathematics Achievement Test was
provided.

Table 4.2 summarizes the descriptive analyses of each subscale used in the
instrument. The results revealed that for mathematics learning, students pursued
mastery goal orientation (M= 4.40, SD= 0.70) more than performance approach
(M=3.11, SD= 1.08) and performance avoidance (M= 3.23, SD= 0.97) goal
orientations. Similarly, they perceived their mathematics classroom goal structure as
more mastery oriented (M= 4.33, SD= 0.61) than performance approach (M= 3.92,
SD= 0.90) and performance avoidance (M= 3.41, SD= 1.01) oriented. Moreover,
students generally held high self-efficacy beliefs (M= 5.17, SD= 1.36) for
mathematics learning. Besides, they used elaboration strategies (M= 5.00, SD= 1.33)
more than organization (M= 4.63, SD= 1.48) and metacognitive self-regulation
(M=4.90, SD= 1.12) strategies.

The results also revealed that all of the subscales had negative skewness
values, indicating clustering of scores at the high end (right hand side of the graph),
ranging between -0.12 and -1.77. In addition, most of the kurtosis values were
negative, ranging between -0.75 and 4.71, indicating rather peaked distributions (see
Table 4.2). According to Tabachnick and Fidell (2007), with reasonably large
samples (200 or more cases), these values would not make a substantive difference

in the analysis.
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Table 4.2 Descriptive Analysis of the Scales

Scale Name  Subscales Sample Min Max Mean Std. Variance Skewness Kurtosis
@  Deviation Statistic ~ Std.  Statistic  Std.
(SD) Error Error
Achievement MGO 1019 1 5 4.40 0.70 0.49 -1.51 0.07 2.48 0.15
Goal PAPGO 1019 1 5 3.1 1.08 117 021 007 -075 0.5
Orientation
PAVGO 1019 1 5 3.23 0.97 0.96 -0.12 0.07 -0.60 0.15
Classroom CMGS 1019 1 5 4.33 0.61 0.37 -1.77 0.07 4.71 0.15
Goal CPAPGS 1019 1 5 3.92 0.90 0.81 -0.91 0.07 0.59 0.15
Structure
CPAVGS 1019 1 5 3.41 1.01 1.02 -0.44 0.07 -0.50 0.15
Self-Efficacy SE 1019 1 7 5.17 1.36 1.86 -0.69 0.07 -0.16 0.15
Learning ELA 1019 1 7 5.00 1.33 1.77 -0.60 0.07 -0.10 0.15
Strategies ORG 1019 1 7 4.63 1.48 221 039 007 -050 0.15
MSR 1019 1 7 4.90 1.12 1.26 -0.52 0.07 -0.03 0.15
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Table 4.3 summarizes the descriptive analysis belonging to Mathematics
Achievement Test (MAT). Mean scores revealed that students had more correct
answers (M= 4.96, SD= 2.82) than incorrect (M= 3.92, SD= 2.65) and blank
(M=1.12, SD= 1.66) answers.

Table 4.3 Descriptive Analysis of MAT Scores

Sample Min Max Mean Std. Variance

Deviation
MAT Correct 1019 0 10 4.96 2.82 7.98
Incorrect 1019 0 10 3.92 2.65 7.04
Blank 1019 0 10 1.12 1.66 2.76

4.1.3. Assumptions

The assumptions underlying SEM analyses include independence of
observations, random sampling of respondents, linearity of the relationships among
variables, univariate normality, multivariate normality, appropriate level of
measurement, and a reasonable sample size (Reisinger & Turner, 2003; Tabachnick
& Fidell, 1989). To start with, independence of observations is a basic requirement
for nearly all kind of hypothesis testing. It means that each observation or
measurement was independent of any other observation or measurement (Gravetter
& Wallnau, 2007). In this study, data were collected from participants during their
regular classroom periods, and it was assumed that each participant responded to the
instrument independent of one another.

The assumption of random sampling suggests that the participants were
selected randomly, without any certain criteria of selection. This assumption helps to
ensure that “the sample is representative of the population and that the results can be
generalized to the population” (Gravetter & Wallnau, 2007, p.248). In this study,
data were collected from four different districts, which were selected conveniently

from both rural and urban areas in Ankara, regarding their means of accessibility.
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In SEM analysis, the assumption of linearity implies to the presence of a
straight line relationship between each pair of variable, both latent and observed
(Kunnan, 1998). Violation of the linearity assumption suggests that estimates of
model fit and standard error were biased (Pallant, 2007). In this study, linearity was
checked by generating a matrix of scatterplots among each pair of variable. Figure
4.1 illustrates the matrix of scatterplots. According to the figure, most of the plots
did not show any obvious evidence of non-linearity, and it was assumed that the

assumption of linearity was satisfied.

Figure 4.1 Matrix of Scatterplots among Variables
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In SEM analysis, checking the assumptions of univariate normality and
multivariate normality are highly important for determining the estimation method
that will be used during hypothesis testing. LISREL uses Maximum Likelihood
(ML) estimation by default (Joreskog & Sorbom, 1993). However, when the
variables are not normally distributed, it is not recommended to use ML (Byrne,
1998; Kline, 2011; Schumacker & Lomax, 2004), as the chi-square statistic could be
biased toward Type 1 error (rejecting a true null hypothesis). In the absence of
multivariate normality, it is recommended to use alternative methods such as
Weighted Least Squares (WLS) or Robust Maximum Likelihood (RML), which are
asymptotically distribution free methods and do not require normal scores (Du Toit

& Du Toit, 2001; Mels, 2003).

Table 4.4 Test of Univariate Normality

Skewness Kurtosis Skewness and
Kurtosis
Statistic z- P- Statistic z- P- Chi- P-
Score  Value Score  Value Square Value
MGO -1.51 -5.02 0.00 2.48 16.25 0.00 289.39 0.00

PAPGO  -0.21 236 0.01 -0.75 -4.93 0.00 29.39 0.00
PAVGO  -0.12 -1.68  0.09 -0.60 -3.96 0.00 18.56 0.00
CMGS -1.77 523 0.00 4.71 30.61 0.00 964.57 0.00
CPAGS  -091 -4.32  0.00 0.59 3.88 0.00 33.84 0.00
CPVGS  -0.44 -3.33  0.00 -0.50 -3.25 0.00 21.65 0.00

SE -0.69 395  0.00 -0.16 -1.05 0.29 16.76 0.00
ELA -0.60 -3.75  0.00 -0.10 -0.66 0.50 14.53 0.00
ORG -0.39 -3.18  0.00 -0.50 -3.35 0.00 21.36 0.00
MSR -0.52 -3.55  0.00 -0.03 -0.22 0.82 12.66 0.00
MAT 0.15 1.95 0.05 -1.04 -6.83 0.00 50.55 0.00

In particular, univariate normality is related with the skewness and kurtosis

values of the variables in the model. It is violated when the skewness and kurtosis
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values exceed the range of -2 and +2 (George & Mallery, 2003). Table 4.4 illustrates
the skewness and kurtosis values of the variables in this study. The results indicated
that most of the variables had statistically significant z-score values for skewness
and kurtosis (p<0.05), and all the variables had statistically significant chi-square
values (p<0.05), indicating nonnormality.

In addition, the assumption of multivariate normality implies that (1) “all the
individual univariate distributions are normal”, (2) “each variable is normally
distributed for each value of every other variable”, and (3) “all bivariate scatterplots
are linear, and the distribution of residuals is homoscedastic” (Kline, 2011, p.60).
LISREL provides a chi-square test of multivariate normality, which indicates the
skewness and kurtosis values for all the measured variables in the model (Kunnan,
1998). The result of the multivariate normality test is illustrated in Table 4.5. As the
table illustrates, the multivariate normality test revealed a significant chi-square
value of 1172.25 (p<0.05), with significant multivariate skewness of 10.47 (z-score=
30.11), and significant multivariate kurtosis of 26.64 (z-score= 16.28), indicating

violation of multivariate normality.

Table 4.5 Test of Multivariate Normality for Continuous Variables

Skewness Kurtosis Skewness and Kurtosis

Value z-Score P-Value Value z-Score P-Value Chi-Square P-Value
10.47  30.11 0.00 26.64 16.28 0.00 1172.25 0.00

One way to deal with nonnormality is to normalize the data by converting the
original scores into new ones that may be more normally distributed (Kline, 2011).
In LISREL, normal scores can be obtained from ‘Statistics’ menu, selecting ‘Normal
Scores’ dialog box. Table 4.6 illustrates the results of univariate normality, and
Table 4.7 illustrates the results of multivariate normality after normalizing the data.
The results revealed that although univariate normality was improved to some

degree, still the data did not follow a multivariate normal distribution after the
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normalizing attempt. Therefore, asymptotically distribution free estimation methods

were explored for the subsequent analyses, using the original raw data.

Table 4.6 Test of Univariate Normality after Normalization

Skewness Kurtosis Skewness and
Kurtosis
Statistic z- P- Statistic z- P- Chi- P-
Score  Value Score  Value Square Value

MGO -0.42 -3.28 0.01 -0.60 -3.93 0.00 2.24 0.00
PAPGO 0.01 0.16 0.86 -0.34 -2.24 0.02 5.04 0.08
PAVGO -0.03 -0.56 0.57 -0.26 -1.72 0.08 3.29 0.19
CMGS -0.15 -1.93 0.05 -0.37 -2.42 0.01 9.61 0.01
CPAGS -0.17 -2.12 0.03 -0.50 -3.25 0.01 15.10 0.01
CPVGS -0.03 -0.65 0.51 -0.28 -1.85 0.06 3.87 0.14
SE -0.05 -0.89 0.37 -0.23 -1.47 0.14 297 0.22
ELA -0.04 -0.68 0.49 -0.19 -1.26 0.20 2.05 0.35
ORG -0.03 -0.53 0.59 -0.23 -1.53 0.12 2.62 0.26
MSR -0.01 -0.06 0.95 -0.02 -0.13 0.89 0.02 0.99
MAT -0.02 -0.37 0.70 -0.36 -2.35 0.01 5.69 0.05

Table 4.7 Test of Multivariate Normality after Normalization

Skewness Kurtosis Skewness and Kurtosis

Value z-Score P-Value Value z-Score P-Value Chi-Square P-Value
437  13.45 0.00 16.69 11.69 0.00 317.74 0.00

Regarding the assumption of level of measurement, all levels of measurement
(categorical, ordinal, interval or ratio) can be used in SEM analysis. However, it is
recommended not to include different levels of measurement in the same correlation
or covariance matrix (Kunnan, 1998). In LISREL program, when the variables have

fewer than 15 categories, automatically they are treated as ordinal. Therefore, before

109



conducting the model analyses, all the variables were defined as continuous in order
not to have different level of measurements.

Lastly, regarding the assumption of sample size, SEM analysis is based on
large samples (Kelloway, 1998). It is mostly because small samples influence the
violation of non-normality, decrease the accuracy and stability of parameter
estimates (Schumacker & Lomax, 2004), affect the power of significance tests, and
produce biased goodness of fit indices (Curran, West, & Finch, 1996). In the
literature, there are a number of different recommendations for sample size
depending upon the complexity of the specified model. In general, recommendations
range from 10 to 20 cases per estimated parameter (Mitchell; 1993; Stevens, 1996)
with overall sample size preferred to exceed 200 cases (Garver & Mentzer, 1999;
Hoelter, 1983). In this study, the sample size was 1019, which was a highly

satisfactory number for insuring the sample size issues stated.

4.2. Structural Equation Modeling Analysis

4.2.1. Structural Equation Model

Developing the structural model began with hypothesizing an initial model
(presented in Chapter 1) on the basis of substantive theory. The data file containing
the raw variables was imported into LISREL 8.80. Then, the SIMPLIS command
language was used for formulating the structural model, which was tested on the
basis of asymptotic covariance matrix, using Robust Maximum Likelihood as the
estimation technique. While developing the model, a number of structural equations
were tested considering the theory, as well as the chi square values, standard errors,
t- values, standardized residuals, and modification indices. The final SIMPLIS
syntax and the structural models with estimates, standardized solution and t-values
are provided in Appendix J.

Figure 4.2 represents the structural model with standardized solution. The
final model consisted of four latent independent variables (exogenous) and seven

latent dependent variables (endogenous). The independent latent variables were
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Classroom Mastery Goal Structure (CMGS), Classroom Performance Approach
Goal Structure (CPAPGS), Classroom Performance Avoidance Goal Structure
(CPAVGS) and Self-Efficacy (SE). Besides, the latent dependent variables were
Mastery Goal Orientation (MGO), Performance Approach Goal Orientation
(PAPGO), Performance Avoidance Goal Orientation (PAVGO), Elaboration (ELA),
Organization (ORG), Metacognitive Self-Regulation (MSR), and Mathematics
Achievement (ACH).

In SEM analysis, there is a modification index for each fixed parameter in the
model, which estimates the decrease in chi square that will be obtained if that
particular parameter is added to the model (Joreskog & Sorbom, 1993). In LISREL,
the default value for alpha (o) is taken as 0.05 and “modification indices larger than
7.882 are considered to be large” (Joreskog & S6rbom, 1993, p.108). In this study,
regarding the modification indices among the latent variables, one path from
PAPGO (Performance Approach Goal Orientation) to PAVGO (Performance
Avoidance Goal Orientation) (decrease in chi-square was 158.7), and one path from
PAVGO to PAPGO (decrease in chi-square was 10.4) were added to the model
syntax based on the suggestions made by the program. Besides, regarding the
modification indices among the observed variables, a number of error covariances

were added in the model syntax.
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Chi-Square=2376.092, df=1590, P-value=0.00000, RMSEA=0.022

Figure 4.2 Structural Model with Standardized Solution

Table 4.8 summarizes the model fit indices belonging to the final structural
model. The model demonstrated a chi-square value of XZ: 2376.09, with degrees of
freedom, df= 1590. As the chi square is sensitive to sample size, such as above 200
(Kelloway, 1998; Schumacker & Lomax, 2004), it was typical to obtain a significant
probability level (p= 0.00). In SEM analysis, a x*/df ratio less than 5 is an indicative
of a good fit between observed and reproduced correlation matrices, and a GFI,
AGFI and CFI of 0.9 or greater suggest that the model fits the data well. For this
model, it was found that ledf= 1.49, GFI= 0.91, AGFI= 0.90, and CFI= 0.99,
indicating a very good fit to the data. Specially, the RMSEA value of 0.022 can be
regarded as an evidence for a very good fit for the indicated variables. Moreover,
considering the other fit indices and their criteria, it was possible to conclude that the
fit of the model was very good, and the specified model was highly supported by the

sample data.
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Table 4.8 Model Fit Indices of SEM

Fit Indices Criterion Sample
Chi-Squared (3% 2376.09
Non-significant
(p= 0.00)
Normed Chi-Squared (NC) NC<5 1.49
Goodness of Fit Index (GFI) GFI>0.90 091
Adjusted Goodness of Fit Index AGFI>0.90 0.90
(AGFI)

0.05<RMSEA<0.10 0.02

Root Mean Square Error of (moderate fit) (very good fit)

Approximation (RMSEA) RMSEA<0.05
(a very good fit)
Root Mean Square Residual (RMR) RMR<0.05 0.11
Standardized Root Mean Square S-RMR<0.05 0.04
Residual (S-RMR)

Parsimony G(()SdGI;:eSS of Fit Index Higher values 0.81
Parsimony Normed Fit Index (PNFI) Higher values 0.91
Normed Fit Index (NFI) NFI>0.90 0.98
Non-Normed Fit Index (NNFI) NNFI>0.90 0.99
Comparative Fit Index (CFI) CFI1>0.90 0.99
Incremental Fit Index (IFI) IF1>0.90 0.99
Relative Fit Index (RFI) RFI>0.90 0.98

The structure coefficients (¥ and £) indicate the relationships among latent
variables in the model. In particular, ¥ (lowercase gamma) refers to the strength and

direction of the relationship among latent dependent variables and latent independent
variables (Schumacker & Lomax, 2004). Table 4.9 indicates the lowercase gamma

values.
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Table 4.9 Lowercase Gamma ( ¥ ) of SEM

Dependent Independent Variables

Variables ~n\1Gg CPAPGS CPAVGS  Self-Efficacy
MGO 0.77 - - 0.19
PAPGO - -0.02 - 0.09
PAVGO - - 0.43 -

ELA - - - 0.21
ORG - - - 0.59
MSR - - - -

ACH - - - 0.42

Besides, Lowercase beta ( £) indicates the strength and direction of the

relationship among latent dependent variables (Schumacker & Lomax, 2004). Table

4.10 summarizes the lowercase beta ( £) values.

Table 4.10 Lowercase Beta ( ) of SEM

MGO PAPGO PAVGO ELA ORG MSR ACH
MGO - - - - - - -
PAPGO - - 0.96 - - - -
PAVGO - 0.50 - - - - -
ELA 0.10 - - - 0.73 - -
ORG 0.26 - - - - - -
MSR - - 0.97 - - -
ACH - - 378 -1.84 -1.41 -

In addition, the elements of Phi correspond to *“the variances and covariances
of the independent variables” (Joreskog & Sorbom, 1993, p.139). Table 4.11

represents the Phi values.
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Table 4.11 Phi Estimates of SEM

CMGS CPAPGS CPAVGS SE

CMGS 1.00

CPAPGS 0.30 1.00

CPAVGS 0.20 0.50 1.00

SE 0.59 0.19 0.19 1.00

Table 4.12 shows the summary of structure coefficients, standard errors, and
t-values of each set of structural equations in the model. In particular, t-values are
the ratios between each estimate and its standard error, and a significant t-value
indicates that the variable considerably influence the corresponding dependent
variable (Joreskog & Sorbom, 1993). In LISREL, the default value for alpha (o) is
taken as 0.05, and t values “smaller than 1.96 in magnitude” are considered to non-
significant (Joreskog & Sorbom, 1993, p.107). In this model, four paths indicated
nonsignificant t values; one path from Classroom Performance Approach Goal
Structure to Performance Approach Goal Orientation (t=-1.07), one path from
Organization to Mathematics Achievement (t= -1.84), one path from Metacognitive
Self-Regulation to Mathematics Achievement (t=-1.52), and one path from Self-
Efficacy to Mathematics Achievement (t= 1.80).

Table 4.12 also illustrates the squared multiple correlation (R?) values for
each structural equation. In SEM analysis, R” is used as a measure of strength of
each relationship in the model (Jéreskog & Sorbom, 1993), which indicates the
amount of variance explained by the set of independent variables for the
corresponding dependent variable. R? values in SEM are interpreted in the same way
as R? values in regression analysis (Kelloway, 1998). According to the results, the
presented model was able to explain 98% of the variance in Performance Approach
Goal Orientation; 94% of the variance in Metacognitive Self-Regulation; 94 % of the

variance in Elaboration; 92% of the variance in Performance Avoidance Goal
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Orientation; 80% of the variance in Mastery Goal Orientation; 62% of the variance

in Organization; and 19 % of the variance in Mathematics Achievement.

Table 4.12 Structural Equations of SEM

Paths To From Structure Std.Error t-value R?
Coefficients
MGO CMGS 0.77 (y) 0.06 11.20 0.80
SE 0.19 (y) 0.05 3.35

PAPGO  PAVGO  0.96 (3) 0.05 16.70  0.98
CPAPGS  -0.02 (%) 002  -1.07"
SE 0.09 (y) 0.03 2.70
PAVGO PAPGO 0.50 (B) 0.20 2.55 092
CPAVGS 043 (7) 0.16 2.76

ELA MGO 0.10 (B) 0.03 3.19  0.94
ORG 0.73 (B) 0.08 8.71
SE 0.21 (y) 0.05 3.84
ORG MGO 0.26 (f) 0.05 500 0.62
SE 0.59 () 0.05 13.35
MSR ELA 0.97 (B) 0.04 2028 0.94
ACH ELA 3.78 (B) 1.54 245  0.19
ORG -1.84 (B) 1.00  -1.84"
MSR -1.41 (B) 093  -1.52
SE 0.42 () 0.23 1.80"

* Non-significant paths

Regarding both the squared multiple correlations and structure coefficients,
results related with motivational factors revealed that students’ perception of

Classroom Mastery Goal Structure and Self-Efficacy accounted for 80% of the
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variability in their Mastery Goal Orientations. Specially, Mastery Goal Orientation
was highly associated with Classroom Mastery Goal Structure (7= 0.77, t= 11.20).
Next, students’ perception of Classroom Performance Approach Goal Structure,
Self-efficacy, and Performance Avoidance Goal Orientations accounted for 98% of
the variability in their Performance Approach Goal Orientations. Among these
variables, Performance Approach Goal Orientation was highly associated with
Performance Avoidance Goal Orientation ( £= 0.96, t= 16.70). In a similar vein,
students’ perception of Classroom Performance Avoidance Goal Structure and
Performance Approach Goal Orientations accounted for 92% of the variability in
their Performance Avoidance Goal Orientations. Specially, Performance Avoidance
Goal Orientation was highly associated with Performance Approach Goal
Orientation ( £ = 0.50, t=2.55).

Besides, results related with learning strategies revealed that students’
adoption of Mastery Goals, use of Organization strategies, and Self-Efficacy
accounted for 94% of the variability in their use of Elaboration strategies. Among
these variables, Elaboration was highly associated with Organization ( f=0.73, t=
8.71). Similarly, students’ adoption of Mastery Goals and Self-Efficacy accounted
for 62% of the variability in their use of Organization strategies. Specially,
Organization was highly associated with Self-Efficacy (7= 0.59, t= 13.35). Unlike
other variables, use of Metacognitive Self-Regulation strategies was only associated
with use of Elaboration strategies ( £ =0.97, t= 20.28), and Elaboration accounted for
94% of the variability in Metacognitive Self-Regulation. Lastly, use of Elaboration,
Organization, and Metacognitive Self-Regulation strategies, together with Self-
Efficacy accounted for 19% of the variability in students’ Mathematics
Achievement. Among these variables, Mathematics Achievement was only
significantly associated with Elaboration strategies ( f = 3.78, t= 2.45).

In addition to the direct effects, LISREL program also provides results

regarding indirect and total effects among the latent variables. In SEM, indirect
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effect is defined as the effect between two latent variables when no single straight
line or arrow directly connects them, but one latent variable is reached from another
latent variable through one or more mediating variables (Raykov & Marcoulides,
2006). In this manner, total effect is defined as the sum of direct and indirect effects
between two latent variables. Therefore, when there is no direct effect between the
latent variables, total effects are equal to the indirect effects (Joreskog & Sorbom,
1993). Table 4.13 indicates indirect effects of latent independent variables on the

latent dependent variables.

Table 4.13 Indirect Effects of Independent Variables on Dependent Variables

Dependent Independent Variables

Variables “o\iGs CPAPGS CPAVGS  Self-Efficacy
MGO - - - -
PAPGO - -0.02" 0.79 0.08
PAVGO - -0.02° 0.40 0.09
ELA 0.23 - - 0.49
ORG 0.20 - - 0.05
MSR 0.22 - - 0.67
ACH 0.18 - - 0.49

* Non-significant indirect effects

Similarly, Table 4.14 illustrates the total effects of these independent

variables on the latent dependent variables.
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Table 4.14 Total Effects of Independent Variables on Dependent Variables

Dependent Independent Variables

Variables  “o\iGs CPAPGS CPAVGS  Self-Efficacy
MGO 0.77 - - 0.19
PAPGO - -0.04° 0.79 0.18
PAVGO - -0.02° 0.83 0.09
ELA 0.23 - - 0.69
ORG 0.20 - - 0.64
MSR 0.22 - - 0.67
ACH 0.18 - - 0.91

* Non-significant total effects

In addition, Table 4.15 indicates the indirect effects among the latent

dependent variables.

Table 4.15 Indirect Effects among Latent Dependent Variables

MGO PAPGO PAVGO ELA ORG MSR ACH
MGO - ; ; - _ - ]
PAPGO - 0.92° 0.88" - ; - -
PAVGO - 0.46 0.92" § ; ] ]
ELA 0.19 - - - ; _ ]
ORG - ; ; - _ - ]
MSR 0.29 - ; - 071

ACH 0.23 . . 1377 176
* Non-significant indirect effects

Similarly, Table 4.16 illustrates the total effects among the latent dependent

variables.

119



Table 4.16 Total Effects among Latent Dependent Variables

MGO PAPGO PAVGO ELA ORG MSR ACH

MGO - ; - ; ] _ ]
PAPGO - 0.92° 1.84 - - - ]
PAVGO - 096 0.92° ; - ] _
ELA 0.30 - - - 073 - ]
ORG 0.26 - ; - ] _ _
MSR 0.29 - - 097 0.71 - _
ACH 0.23 - - 241 -0.08° -141" -

* Non-significant total effects

When the direct and indirect effects were taken into consideration together,
results regarding classroom goal structure revealed that students’ perception of
classroom goal structure was directly linked to their adoption of achievement goals.
In particular, when students perceived their mathematics classroom as mastery
oriented, they adopted mastery goals for learning mathematics. Similarly, when they
perceived their classroom as performance oriented, they adopted performance goals
for learning mathematics. Next, among the achievement goals, only mastery goals
were associated with students’ use of learning strategies which, in turn, linked to
their mathematics achievement. There was a reciprocal relationship between
performance approach and performance avoidance goals, and none of these
performance orientations were associated with students’ use of learning strategies or
mathematics achievement.

Besides, self-efficacy was both directly and indirectly related to students’
adoption of achievement goals, use of learning strategies, and mathematics
achievement. In particular, when the direct effect was considered, self-efficacy was
not significantly related to mathematics achievement. However, when the direct and
indirect effects were considered together, it was significantly related to mathematics

achievement. Lastly, among the learning strategies, only elaboration was directly and
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significantly related to students’ mathematics achievement. Organization was
significantly linked to elaboration and metacognitive self-regulation, but not to
mathematics achievement. Elaboration was significantly linked to metacognitive
self-regulation. However, metacognitive self-regulation was not significantly related

to any measured variable in the study.

4.2.2. Effect Size

Each statistical test has its own index of effect size. For regression analysis
and linear models, Cohen (1988) suggested using a standardized measure of effect
size, called fz, which is equal to RZ/(l — Rz), where R? is the squared multiple
correlation (p.410-414). For this index, an f* value of 0.02 is regarded as a small
effect size, 0.15 is regarded as a medium effect size, and 0.35 or greater values are
regarded as large effect sizes. If these values are converted into R?values, an R?
value of 0.02 will be regarded as small effect size, 0.13 as medium effect size, and
0.26 as large effect size. Table 4.17 summarizes the effect size values for each
structural equation in the model. According to this classification, all the structural
equations had large effect sizes (f larger than 0.35), except for the structural
equation belonging to Mathematics Achievement (R?=0.19, f*= 0.23) which had a

medium effect size.

Table 4.17 Effect Size of Each Structural Equation

R? f2
MGO 0.80 4.00
PAPGO  0.98 49.00
PAVGO  0.92 11.50

ELA 0.94 15.66
ORG 0.62 1.63
MSR 0.94 15.66
ACH 0.19 0.23
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4.2.3. Power

In SEM analysis, hypothesis testing consists of confirming that a theoretical
specified model fits sample variance-covariance data, by testing the significance of
structural coefficients or testing the equality of coefficients between groups
(Schumacker & Lomax, 2004). The initial model represents the null hypothesis (H,)
and the final model represents the alternative hypothesis (H,). Each model produces a
chi-square goodness of fit value and the difference between these values is used for
testing significance. Mathematically, this difference (denoted as D*= x4~ x> with
degrees of freedom dfy= df,-df,) is tested for significance at a specified alpha level
where “H, is rejected if D? exceeds the critical chi-square value with dfy degrees of
freedom” (Schumacker & Lomax, p.113). In this study, the alpha level was taken to
be 0.05.

The power of hypothesis testing, which is the probability of rejecting H,
when it is false, depends on “the true population model, significance level, degrees
of freedom, and sample size” (Schumacker & Lomax, 2004, p.113). MacCallum,
Brown and Sugawara (1996) suggested a sample size table in which they indicated
minimum number of participants required for ensuring a power of 0.80, with certain
levels of degrees of freedom, at the significance level of 0.05. According to this
table, with 25 degrees of freedom, a minimum sample size of 363 is recommended
for close fit, and a sample size of 411 is recommended for non close fit. Similarly,
with 30 degrees of freedom, a minimum sample size of 314 is recommended for
close fit, and a sample size of 366 is recommended for non close fit. In this study,
hypothesis testing had 1590 degrees of freedom, and the sample consisted of 1019

participants, which was a highly satisfactory number for ensuring a power of 1.00.
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CHAPTER V

5. DISSCUSSION, CONCLUSION, AND IMPLICATIONS
In this chapter, first, a summary of the major findings are presented. Then,
discussions and conclusions are drawn from the results obtained. Lastly, assumptions
and limitations of the study are indicated, and recommendations are made for

educational theory and practice as well as future research in this field.

5.1. Major Findings

This study was conducted in an attempt to integrate a number of cognitive,
motivational and behavioral factors in elementary mathematics education, and to
develop a structural model that might explain the direct and indirect relationships
among these concepts as well as their underlying dimensions. In particular, it was
intended to examine the interrelationships among students’ achievement goal
orientations, perception of classroom goal structure, self-efficacy, use of self-
regulatory strategies, and academic achievement in mathematics.

Results of goodness of fit statistics revealed that the structural model
demonstrated a very good fit to the data, considering the complexity of the model
and the number of variables. In particular, the model was able to explain 98% of the
variance in students’ adoption of performance approach goal orientation; 94% of the
variance in students’ use of metacognitive self-regulation strategies; 94 % of the
variance in students’ use of elaboration strategies; 92% of the variance in students’
adoption of performance avoidance goal orientation; 80% of the variance in

students’ adoption of mastery goal orientation; 62% of the variance in students’ use
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of organization strategies; and 19 % of the variance in students’ mathematics
achievement.

Results regarding both the direct and indirect effects revealed that students’
perception of classroom goal structure were directly linked to their adoption of
achievement goal orientations. Among these goal orientations, only mastery goal
orientation was associated with students’ use of learning strategies, which, in turn,
related to their mathematics achievement. Besides, there was a reciprocal
relationship between performance approach and performance avoidance goal
orientations. Next, among the learning strategies, only elaboration was significantly
related to mathematics achievement. Organization was linked to elaboration and
metacognitive self-regulation, but not to mathematics achievement. Explicitly,
metacognitive self-regulation was not related to any measured variable in the study.
Lastly, self-efficacy was both directly and indirectly related to students’ adoption of
achievement goals, use of learning strategies, and mathematics achievement.
However, it was significantly related to achievement only when the total effects were

considered.

5.2. Discussions

In the beginning of the study, a number of relationships were hypothesized
among the measured variables, based on the theoretical and empirical evidences
gathered from the previous studies. It was proposed that students’ self-efficacy and
perception of classroom goal structure would be linked to their adoption of
achievement goal orientations. Then, these goal orientations were expected to be
associated with students’ use of learning strategies, which, in turn, would be linked
to their mathematics achievement. Also, it was expected that self-efficacy would
both directly and indirectly contribute to students’ use of learning strategies and
mathematics achievement. The results of the data analyses provided support for most

of the hypothesized relationships, although there were several unexpected results as
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well. However, in general, the findings were mostly in line with the predictions
made.

Considering students’ perceptions of classroom goal structure, the results of
the present study revealed that students’ perception of classroom goal structure as
mastery oriented was significantly and positively related to students’ adoption of
mastery goals, which, in turn, related to their use of learning strategies and
mathematics achievement. Next, students’ perception of classroom goal structure as
performance approach oriented was positively linked to students’ adoption of
performance approach goals, and their perception of classroom goal structure as
performance avoidance oriented was positively linked to their adoption of
performance avoidance goals. However, none of these performance orientations
were associated with students’ use of learning strategies or mathematics
achievement.

Previous research on classroom goal structure has also indicated that the goal
characteristic of the classroom environment plays an influential role in the type of
goals students adopt (Patrick et al., 2001; Roeser, Midgley, & Urdan, 1996; Turner
et al., 2002). Particularly, when students perceived their learning environment as
emphasizing deep understanding of the material, encouraging process rather than
competition, and focusing on the mastery of the learning tasks, they tended to
develop mastery goal orientation for that subject matter (Bong, 2001; Roeser,
Midgley, & Urdan, 1996). On the other hand, when students perceived their learning
environment as promoting competition and rewarding better performance, they were
more likely to pursue either performance approach or performance avoidance goals
(Ryan, Gheen, & Midgley, 1998).

In this aspect, this study upheld the findings of previous studies, and added
support to the fact that students develop achievement goals that are parallel to the
goal structure of their classroom environment. This result might imply that
classroom environments have an impact on mathematics achievement by shaping the

type of achievement goals that students adopt. Specifically, the results suggest that
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learning environments that focus on mastery of learning tasks are more likely to be
beneficial for students’ mathematics achievement than performance oriented
environments.

Considering students’ achievement goal orientations, the results of the
present study revealed that mastery goal orientation was the only type of goal
orientation that was related to students’ use of elaboration, organization, and
metacognitive self-regulation strategies. Besides, although not directly linked, it was
only the mastery goal orientation that was significantly related to students’
mathematics achievement. At this point, previous research findings have also
indicated that different kind of goal orientations are associated with different kind of
behavioral, cognitive, and affective learning outcomes, mostly because they
emphasize different ways of thinking about competence (Barron & Harackiewicz,
2001). In particular, it has been consistently reported that pursuing a mastery goal
orientation is positively associated with adaptive patterns of achievement-related
outcomes, such as demonstrating deeper use of learning strategies (Harackiewicz et
al, 2002; Urdan & Midgley, 2003) and having high academic achievement (Urdan &
Midgley, 2003).

Theoretically, finding a positive relationship between mastery goals and
mathematics achievement can be anticipated, because students with mastery goals
are interested in learning for its own sake, they choose challenging tasks, and focus
on developing new skills and improving their competence. However, at this point,
one may ask ‘Then, why mastery goals were not directly related to students’
mathematics achievement?’ Actually, in the literature, a number of recent research
studies have also pointed out no direct link between mastery goals and academic
achievement (Barron & Harackiewicz, 2001; Elliot & McGregor, 2001; Pintrich,
2000; Wolters, 2004). Regarding this indirect relation, Barron and Harackiewicz
(2001) suggested that optimal achievement outcomes may occur when students
pursue both mastery and performance goals together, because when students have

the option of pursuing both types of goals, “they can better negotiate their
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achievement experiences by focusing on the achievement goal that is most relevant
at a particular time” (p.708). Taking it from a very different perspective, Wolters
(2004) proposed that mastery goals may predict students’ academic achievement
“only when other motivational variables that are tied more directly to student
achievement are not accounted for” (p.239). In other words, Wolters stated that
mastery goals could be directly linked to students’ mathematics achievement if other
motivational factors, such as self-efficacy, were not included in the analysis.
However, according to the results of this study, one possible explanation of this
situation could be that simply pursuing mastery goals may be beneficial for learning
mathematics, but it may not be sufficient for gathering favorable achievement
outcomes. At this point, further research may be essential for providing additional
explanations to clarify this issue.

In addition, although a number of previous studies have indicated a positive
link between performance approach goals and academic achievement (Elliot &
Church, 1997; Harackiewicz et al., 2002; Pintrich, 2000), no such relationship was
found in this study. Actually, in the literature, performance approach goals are both
linked to adaptive achievement-related outcomes, such as having low test anxiety
(Middleton & Midgley, 1997) and having high persistence (Elliot & Church, 1997;
Harackiewicz et al., 2002; Pintrich, 2000), and to maladaptive achievement-related
outcomes, such as avoiding negative judgments (Linnenbrink & Pintrich, 2002) and
avoiding challenge (Pintrich & Schunk, 2002). In this aspect, the results of this study
support the view that performance approach goals do not promote adaptive
achievement-related outcomes. However, it is also not possible to say that
performance approach goals are only maladaptive. Indeed, performance approach
goals may be beneficial for other aspects of student functioning, but according to the
results of this study, they are not beneficial for using more learning strategies or
enhancing mathematics achievement.

The results of this study also extend the previous research findings by

suggesting a significant reciprocal relationship between performance approach and
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performance avoidance goals. A possible explanation of this finding might be that
performance approach and performance avoidance goals are not independent of each
other. In other words, elementary school students are likely to hold both types of
performance goals together. When learning tasks become highly challenging,
students with performance approach goals may switch to performance avoidance
goals in order not to look incapable, or vice versa.

Considering students’ self-efficacy, previous research findings have indicated
that self-efficacy is related to a number of adaptive academic outcomes, such as
adopting mastery goals, selecting challenging tasks (Elliot, 1999), using different
self-regulation strategies (Pajares, 2001), and having high academic achievement
(Schunk, 2000). Building on the earlier works, the results of this study also indicated
that self-efficacy was positively related to students’ adoption of achievement goals,
use of learning strategies, and mathematics achievement. In particular, regarding
students’ achievement goals, self-efficacy was positively related to both mastery
goals and performance approach goals. At this point, finding a positive relationship
between self-efficacy and mastery goals was expected, because when students
believe in their capability to do mathematics, they might be more concerned with
extending their understanding and improving their skills. Besides, finding a positive
relationship between self-efficacy and performance approach goals might be due to
the approach characteristic of performance approach goals (Greene at al., 2004;
Middleton, Kaplan, & Midgley, 2004; Wolters Yu, & Pintrich, 1996). That is, high
judgment of capability may be more linked to “approach motivation” such as
mastery and performance approach, while low judgment of capability may be more
linked to “avoidance motivation” (Greene et al., 2004, p.466).

In addition, regarding the relation between self-efficacy and learning
strategies, the hypothesis that self-efficacy would be significantly related to students’
use of learning strategies was partially validated in this study. Statistically, self-
efficacy was significantly related to students’ use of elaboration, organization, and

metacognitive self-regulation strategies. However, the link between self-efficacy and
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metacognitive self-regulation was not direct. Also, self-efficacy was significantly
related to mathematics achievement, only when the total effects were considered. In
the literature, numerous research studies have reported moderate to strong
relationships between self-efficacy, self-regulation strategies, and mathematics
achievement (Malpass, O’Neil, & Hocevar, 1999; Pajares & Graham, 1999; Skaalvik
and Skaalvik, 2009). Among these studies, Malpass, O’Neil, and Hocevar (1999)
indicated that self-efficacy was strongly related to mathematics achievement, and
moderately related to self-regulation strategies. Similarly, in a path model, Garcia
and Pintrich (1991) found that both intrinsic motivation and self-efficacy had
moderate effects on students’ use of self-regulation strategies. Furthermore, in a
more recent study, through structural equation modeling analyses, Skaalvik and
Skaalvik (2009) reported that self-efficacy was an important mediator of students’
mathematics achievement. That is, having a high self-efficacy perception was an
important prerequisite for students’ mathematics learning and achievement.

Taking together, self-efficacy can provide important insights about students’
academic functioning and performance in mathematics. Although self-efficacy
literature suggests a strong relation between self-efficacy and academic achievement,
in this study, no strong direct relation was found between self-efficacy and
mathematics achievement. In particular, self-efficacy was related to mathematics
achievement only when mediated by effective use of learning strategies. One
possible explanation of this finding might be related with students’ overestimation or
underestimation of their actual capabilities. In particular, when students judge their
capabilities unrealistically, they may adopt maladaptive learning behaviors (Pajares
& Graham, 1999), which may result in unexpected learning outcomes. On the other
hand, when students have an optimal level of self-efficacy, they may reflect this on
their use of learning strategies and achieve better in mathematics. At this point,
identifying and challenging unrealistic self-efficacy beliefs may be essential for

successful functioning in learning mathematics (Usher & Pajares, 2008).
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Considering students’ use of learning strategies, three learning strategies
were used in this study to examine students’ self-regulation strategies. These
learning strategies consisted of organization, elaboration, and metacognitive self-
regulation. In the literature, organization and elaboration are categorized as cognitive
strategies, whereas metacognitive self-regulation is categorized as metacognitive
strategies. Basically, cognitive strategies are known as facilitating students to acquire
new information, constructing connections with prior knowledge, and retrieving
appropriate information when needed (Pintrich et al., 1991). Besides, metacognitive
strategies are known as enhancing students’ awareness, knowledge, and control of
their cognition, and helping them to check and correct their behaviors as they
proceed on a task (Pintrich et al., 1991).

The results of this study regarding the interrelationships among learning
strategies indicated that students’ use of organization strategies was significantly and
positively related to their use of elaboration strategies, and then these elaboration
strategies was significantly and positively linked to the use of metacognitive self-
regulation strategies. From a conceptual aspect, finding a positive relationship
between organization strategies and elaboration strategies was anticipated, because
they are both categorized as cognitive strategies. In particular, elaboration strategies,
such as paraphrasing, summarizing, and generative note taking, help students to store
information into long-term memory by making internal connections among the
recently learnt concepts and prior knowledge (Pintrich et al., 1991). Besides,
organization strategies, such as clustering, outlining, and selecting the main idea,
help students to choose the proper information and build connections among the
information to be learned. Therefore, as both elaboration and organization strategies
promote the comprehension and retention of knowledge, they were found to be
strongly relating to each other. Besides, finding a strong link between cognitive
strategies and metacognitive self-regulation was also not surprising, because
metacognitive self-regulation refers to the control and regulation aspect of cognition

(Pintrich et al., 1991).
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What was surprising in this study was the nature of the relationships between
learning strategies and mathematics achievement. Previous research has strongly
suggested that students’ use of different learning strategies serves as an important
predictor of their academic performance (Pape & Wang, 2003; Pintrich & DeGroot,
1990; Zimmerman & Martinez-Pons, 1990). In this study, among the learning
strategies, only elaboration was significantly and directly related to students’
mathematics achievement. However, the link between organization and mathematics
achievement, as well as the link between metacognitive self-regulation and
mathematics achievement were not significant.

In the literature, there are a number of recent research studies which reported
results similar to this study. Among these studies, Mousoulides and Philippou (2005)
examined the relationships among motivational beliefs, self-regulation strategies and
mathematics achievement for pre-service teachers in Cyprus. Similar to the present
study, elaboration, organization and metacognitive self-regulation were used as the
basis of self-regulation strategies, and MSLQ were used for assessing participants’
use of learning strategies. Their results revealed that self-regulation strategies,
especially metacognitive self-regulation strategies, had moderate negative relations
with mathematics achievement. As a possible explanation, researchers suggested that
the participants might have “held high beliefs regarding their self-regulation
strategies regardless of their ability” (p.327). That is, the participants might have
indicated that they were effectively using self-regulation strategies, indeed when
they were not using them as high as indicated.

Similarly, Malpass, O’Neil, and Hocevar (1999) investigated the effects of
gender, self-efficacy, learning goal orientation, self-regulation strategies, and worry
on high school students’ mathematics achievement. The researchers used the State
Metacognitive Inventory, prepared by O’Neil and Abedi (1996), for assessing
participants’ use of learning strategies, including metacognitive self-regulation
strategies and cognitive strategies. The path analysis results indicated a

nonsignificant relationship between self-regulation strategies and mathematics
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achievement. Based on the results gathered, the researchers suggested that this might
be due to the assessment issue of self-regulation strategies or the characteristic of the
sample used in the study.

Furthermore, in a recent study, Al-Harty and Was (2010) examined the
relationship among self-efficacy, task value, goal orientation, learning strategies, and
academic achievement. The researchers used MSLQ for assessing prospective
teachers’ use of learning strategies. Results revealed that the sum of learning
strategies subscales, including rehearsal, elaboration, organization and critical
thinking, did not correlate with academic achievement at all. Also, there was no
significant direct relationship between metacognitive self-regulation and academic
achievement; instead, they found a moderate negative correlation. The researchers
did not indicate any possible explanation for their findings.

Taking together, similar to the findings of these studies, in this study, no
significant relationship was found between organization and mathematics
achievement, as well as between metacognitive self-regulation and mathematics
achievement. A possible explanation of these findings might be that assessing
students’ learning strategies through self-report instruments, such as MSLQ, was not
a valid method for interpreting their actual implementation of these strategies.
Alternatively, multiple data collection methods, such as observations or interviews,
could be used to triangulate the data gathered from the self-report questionnaire.
Besides, MSLQ was normally designed to assess college students’ use of different
learning strategies. In this study, the participants were 70 grade elementary school
students. Therefore, the findings might have been prevalent in this age group due to
their developmental stages. Specially, as metacognitive self-regulation involves
complex cognitive processes, metacognitive knowledge and skills might have not
been properly developed at this age group. The last and may be the least probable
reason is that metacognitive self-regulation really do not relate to students’
mathematics achievement. At this point, further research may provide a richer

understanding for this situation.
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The present study is one of the few studies that simultaneously investigated
the underlying dimensions of students’ self-efficacy beliefs, achievement goal
orientations (including mastery goal orientation, performance approach goal
orientation, performance avoidance goal orientation), perceptions of classroom goal
structure (including classroom mastery goal structure, classroom performance
approach goal structure, classroom performance avoidance goal structure), use of
self-regulation strategies (including elaboration, organization, metacognitive self-
regulation), and academic achievement , in the domain of elementary mathematics
education, specially in the Turkish context. In the literature, there are numerous
research studies that integrated a number of cognitive, motivational, and behavioral
aspects of students’ mathematics learning. However, most of these studies differed
with respect to the methodologies used, the dimensions and underlying dimensions
of the concepts investigated, as well as the characteristic of the sample examined. In
the following part, only the studies with structural equation modeling framework
will be summarized, concentrating on the theoretical similarities and differences
between the models.

Recently, Skaalvik and Skaalvik (2009) examined the effect of self-concept,
self-efficacy, performance approach orientation, task orientation, and interest on
elementary and high school students’ mathematics achievement. Through structural
equation modeling analyses, their results indicated that self-perception (self-efficacy
and self-concept) was positively related to performance approach orientation, task
orientation and to interest in working with mathematics, strongly predicting
subsequent mathematics achievement. Like the findings of the present study, this
study also highlighted the importance of self-efficacy as an important mediator of
students’ mathematics achievement. Although this study related a number of
motivational variables with mathematics achievement, it did not examine students’
perception of classroom goal structure or their use of learning strategies. Besides,
although it included achievement goals, they were limited to only performance

approach orientation and task orientation.
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In another recent study, Meuschke (2006) examined the interrelationships
among achievement goal orientations, self-efficacy, classroom goal structure, help
seeking, and mathematics achievement. The participants were 396 college students
enrolled in remedial mathematics courses at a community college. Through
structural equation modeling analyses, the results of their study indicated that
students’ perceptions of classroom goal structure, as well as their achievement goal
orientations and self-efficacy, were found to influence their help seeking behaviors,
which strongly predicted mathematics achievement. Specially, 40% of the variance
in adaptive help seeking was accounted by mastery goal orientation, classroom
mastery goal structure, and self-efficacy. Like the findings of the present study,
mastery goal orientation, classroom mastery goal structure, and self-efficacy were
found to be important predictors of mathematics achievement. However, as the study
only included help seeking behavior as the mediator variable, no comparison could
be made between the models regarding the significance of self-regulation strategies.

In a similar vein, Mousoulides and Philippou (2005) examined the
relationships between motivational beliefs (including self-efficacy, task value, goal
orientation), self-regulation strategies (including elaboration, organization,
metacognitive self-regulation), and mathematics achievement. The participants were
194 pre-service teachers in Cyprus. MSLQ and a mathematics achievement test were
used as the data collection instruments. The results of the structural equation
modeling analysis revealed that self-efficacy was a strong predictor of mathematics
achievement, whereas the use of self-regulation strategies had a negative effect on
mathematics achievement. Besides, mastery goal orientation was found to be a
strong predictor of self-efficacy, and therefore had an indirect effect on mathematics
achievement through self-efficacy. Mousoulides and Philippou’ study was one of the
most similar model studies to the current study, considering the theoretical aspects of
the present study. However, it was conducted with pre-service teachers. Besides, it
did not examine the role of classroom goal structure in relation with students’ goal

orientations, self-efficacy beliefs, and self-regulation strategies.
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In summary, regarding the results of these model studies, even though the
criterion variables and sample characteristics were differing from each other, most of
the results were comparable, especially on providing empirical evidence for the
importance of considering motivational factors and self-regulated learning strategies

for examining students’ mathematics achievement.

5.3. Conclusion

In this study, the interrelationships among students’ achievement goal
orientations, perception of classroom goal structure, self-efficacy, use of self-
regulation strategies, and mathematics achievement were examined. An initial model
was proposed including possible relationships among the measured constructs.
While some of these relationships have been previously tested, the aim of the present
study was to extend the literature by offering a comprehensive model which may
explain how the interplay among a number of motivational factors relate to self-
regulation strategies and to the quality of mathematics learning. In general, the
findings supported many of the hypothesized relationships, and offered additional
clarification for the prior work. However, there were also some expected direct
relationships which were not obtained in the final model, including the relationship
between self-efficacy and mathematics achievement as well as the relationship
between metacognitive self-regulation and mathematics achievement. Several
possible reasons were discussed regarding both the expected and unexpected
outcomes.

Briefly, there were four main factors that significantly related to students’
mathematics achievement. These factors were classroom mastery goal structure,
personal mastery goal orientation, self-efficacy, and use of elaboration strategies. In
particular, among the classroom goal structures, only classroom mastery goal
structure was significantly related to mathematics achievement. Next, among the
personal goal orientations, only mastery goal orientation was significantly related to

mathematics achievement. Besides, among the learning strategies, only use of
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elaboration strategies was significantly related to mathematics achievement. In
addition, among all the main factors, only elaboration was both significantly and
directly related to mathematics achievement. The other factors were related to
mathematics achievement through their links on the use of elaboration strategies.
Actually, this last point may be the most important and foundational aspect of this
study. It implies that motivational factors are not alone enough for fostering
students’ mathematics achievement. Indeed, it is the use of learning strategies which
mediate the link between motivational factors and mathematics achievement.

The findings are highly important for both theory and practice. At a broad
level, this study demonstrates a clear link between motivational variables, use of
self-regulation strategies and mathematics achievement. Next, the present findings
advance the goal theory by providing further support for the strong relation between
students’ personal achievement goal orientations and their perceptions of classroom
goal structure. Also, the findings add support to the goal theory by fortifying the
adaptiveness of mastery goals both at classroom level and individual level, for
fostering more self-regulation and mathematics achievement. Lastly, this study
suggests that motivational aspects of learning do not directly relate to academic
achievement in mathematics. Rather, motivation is related to mathematics
achievement only via the mediating role of self-regulation strategies, which

highlights the importance of self-regulation for successful mathematics learning.

5.4. Implications for Theory and Practice
Motivation has long been considered as an important predictor of student
learning. Especially, students’ goal orientations have been consistently associated
with different patterns of achievement related outcomes. However, it is generally
acknowledged that students’ adoption of achievement goals is a dynamic process
that involves not only the learner but also the contextual characteristics of the
learning environment. In this study, one of the major findings was that students’

perceptions of classroom goal structure were directly linked to their adoption of
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achievement goals, and among these goals, only mastery goals were associated with
their mathematics achievement. In view of these findings, if educators would like to
improve achievement levels of their students, they may need to screen and inspire
the type of achievement goals that students pursue. Specially, understanding how
students adopt achievement goals and improving their goal orientations would have
significant theoretical and practical implications for administrative, curricular, and
instructional decision making.

In particular, development of mastery goals should be a major goal of
education. In this aspect, classroom discourse might be a significant tool to create
and maintain learning contexts that support mastery goal orientation. In order to
establish effective discourse patterns, mathematics teachers may need to establish
classroom norms that build an encouraging classroom climate in which students’
ideas, ways of thinking and their mathematical dispositions are respected and valued.
Besides, teachers can stress the importance of understanding the concepts, relate
them to students’ daily lives, and pose meaningful problems. In the literature, a
number of strategies have been suggested to teachers for fostering the adoption of
mastery goals in their classroom. Some of these strategies include making special
effort to recognize students’ individual progress, providing several different
activities that have novel and interesting features, showing how the learnt concepts
have meaning in the real world, and offering tasks at a range of capability levels so
that all students can be challenged (Maehr & Midgley, 1991; Midgley et al, 2000).

Another major finding in this study was that students’ self-efficacy beliefs for
learning mathematics was directly related to their mastery goal orientations and
strategy use, which, in turn, related to their mathematics achievement. In view of this
finding, if mathematics educators would like to enhance students’ self-efficacy
beliefs, they may need to use a number of strategies, such as preparing moderately
difficult mathematics tasks which are slightly above students’ ability levels, using
scaffolding when students need and only for as long as they need, and not comparing

students’ performance against each other. Besides, allowing students to take some
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control of their own learning process, such as setting some rules, having assignment
options, and having self-determined due dates, may help them to feel capable and
confident while learning mathematics.

In this study, the most leading factor that directly related to students’
mathematics achievement was their use of learning strategies. Especially, elaboration
strategies, such as paraphrasing, summarizing, and generative note taking, were
found to be highly related to students’ mathematics achievement. In order to enhance
students’ use of learning strategies, teachers need to pay attention to how students
learn mathematics, how they make connections among the learnt concepts, organize
their ideas, and systematize the material. Applying as many strategies as possible
may help students to acquire new strategies. However, they should also learn when
and where to use it.

Students may experience different kinds of learning strategies while working
together. In order to encourage collaborative learning among students, teachers may
give group projects, pose ill-defined problems, or implement inquiry based activities.
In the literature, a number of instructional strategies have been suggested to teachers
for improving their students’ learning strategies, such as using mathematical problem
solving, constructing mental models, and using technology to support learning
(Schraw, Crippen, & Hartley, 2006). All these practices may encourage students to
use more self-regulation strategies, as well as fostering their commitment and
intellectual growth in learning mathematics.

Lastly, the results of this study revealed that students’ motivational beliefs
were linked to their mathematics achievement only through their links on the use of
learning strategies. So, if mathematics educators would like to enhance students’
mathematics achievement, they may need to consider motivational factors together

with learning strategies instead of considering each factor isolated from each other.
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5.5. Recommendations for Future Research

Students’ achievement is a complex process affected by numerous variables.
Efforts to clarify this issue will provide valuable knowledge to researchers and
practitioners. In particular, future research on the factors that explain variations in
students’ motivation and their direct or indirect effect on academic achievement
would have significant theoretical and practical implications. Specially, future
research on the relationship among students’ achievement goal orientations,
perceptions of teacher’s goals, and perceptions of parents and neighborhood would
make significant contributions to educational efforts for improving students’
motivation to learn mathematics. Recently, achievement goal theorists propose a
multiple goal perspective, suggesting that students pursue more than one
achievement goal at a time. Yet, there is no consensus regarding the
conceptualization of these multiple goals. For example, should multiple goals be
understood as students having three to four separate learning goals at the same time
or as students holding achievement goals connected in some manner? To date, the
nature of multiple goals and their relation to educational outcomes remains as an
important question, and there is a lack of a theoretical framework as well as
methodological practices guiding the understanding of multiple goals.

In addition to motivational factors, research should also focus on students’
use of different learning strategies while learning mathematics. In this study, only
students’ use of elaboration, organization and metacognitive self-regulation
strategies were examined. Future research should also emphasize other learning
strategies such as rehearsal, critical thinking, effort regulation, peer learning, help
seeking and time management strategies. Which strategies students use more while
learning mathematics? Which strategies specially contribute to their mathematics
achievement? How do these strategies relate to other factors that affect students’
learning? Specially, literature can be examined about learning strategies which are
peculiar to mathematics learning and instruments can be developed for measuring

these learning strategies in the context of mathematics learning. Above all, more
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research is needed in Turkish context, especially in elementary school settings, in
order to have better understanding about how these concepts develop and affect
students’ mathematics learning.

The purpose of this study was to offer a comprehensive model in the field of
self-regulation, which may enrich the previous models by clarifying the interplay
among motivational factors, self-regulation strategies, and the quality of
mathematics learning. With the development of this model, it was expected to give
direction to future studies that will be conducted in this field. In this view, in order to
obtain a more holistic of picture of students’ mathematics learning, future model
studies can emphasize other cognitive, behavioral and contextual factors that may
have impact on the factors examined in this study. Besides, future research may
emphasize the cyclical aspect of the self-regulation processes. For researchers who
would like to examine achievement facor in their model studies, it is highly
recommended to include learning strategies factor regarding the results of this study.

When conducting research in this field, it is highly important to take some
points into consideration. For example, the majority of studies conducted in this field
are cross sectional. Although cross sectional studies help researchers to reach a big
number of participants and enhance the generalizability of the research findings, it
provides no strong evidence about how these concepts change by time and
environment. A clearer understanding of the complex relationships among the
indicated factors can be gained from a longitudinal perspective.

Lastly, multiple data collection methods can be useful while collecting data
in this field. For instance, qualitative approaches, such as classroom observations
and interviews, can give deeper understanding of the phenomenon from both
students’ and teachers’ perspectives. Qualitative data can also be used for validating
the information gathered from the self-report questionnaires. In this aspect, using
both qualitative and quantitative approaches may provide a more realistic picture to
the phenomena, and offer a more sophisticated understanding of students’

mathematics learning and achievement.
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APPENDICES

A. THE INSTRUMENT (TURKISH)

Sevgili Ogrenciler,

Bu anket sizin Matematik dersine yonelik tutum ve hedeflerinizi 6lgmeyi
amaglamaktadir. Ankete vereceginiz cevaplar, bilimsel bir arastirmanin
yuriitiilmesi amaciyla kullanilacak, kisisel bilgi ve goriisleriniz kesinlikle gizli
tutulacaktir.

Liitfen sorular1 cevaplamadan 6nce dikkatle okuyunuz. Sorularin dogru yada
yanlis cevabi yoktur; her soruda size en yakin olan se¢enegi isaretleyiniz. Bu
anketin saglayacag yarar, sorular1 cevaplamakta gostereceginiz ictenlik ve dikkate

baglhdir.

Fatma Kayan
Egitim Fakiiltesi
[kdgretim Boliimii

ODTU-Ankara
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A. KISISEL BILGILER

1. Cinsiyetiniz

O Kiz O Erkek

2. Okulunuz

3. Sinifiniz

4. Okul numaraniz

5. Gegen yila ait SBS Sinav Puaniniz

6. Gegen yila ait SBS Matematik sonuglariniz:

Dogru Yanlis Bos
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B. ILKOGRETIM OGRENCILERININ MATEMATIK DERSI HAKKINDAKI
GORUSLERI
Liitfen asagida verilen tiim sorular1 dikkatle okuyarak cevabirnuzi, ifadenin karsisindaki

segeneklerden sizin i¢in en uygun olani isaretleyerek belirtiniz.

1. 2o S 4.......... 5

Kesinlikle Biraz Kesinlikle
Katilmiyorum Katiliyorum Katiliyorum
Soru Kesinlikle Kesinlikle
Matematikteki hedefleriniz Katlmiyorum  Katiliyorum
No « =
1. Bu yilki matematik dersinde bir¢ok yeni kavram 1 2 3 4 5

O0grenmek benim icin dnemlidir.

2. Matematik dersindeki hedeflerimden biri, 1 2 3 4 5
arkadaslarima bu derste iyi oldugumu gostermektir.

3. Matematik dersindeki amacim, diger 6grencilerinzeki 1 2 3 4 5
olmadigimi diistinmelerini 6nlemektir.

4. Bu dersteki amaglarimdan biri, miimkiin oldugunca 1 2 3 4 5
¢ok 0grenmektir.

5. Matematik dersindeki amaglarimdan biri 1 2 3 4 5
arkadaslarima bu dersin benim i¢in kolay oldugunu
gostermektir.

6. Matematik dersindeki bir amacim, bu derste 1 2 3 4 5
zorlaniyormus gibi goriinmemektir.

7. Bu y1l matematik dersindeki hedeflerimden biri, 1 2 3 4 5
bir¢ok yeni beceri kazanmaktir.

8. Siniftaki diger 6grencilerle karsilastirildigimda zeki 1 2 3 4 5
goriinmek matematik dersindeki amaglarimdan
biridir.

9. Matematik dersini anlamiyormus gibi goriinmek 1 2 3 4 5
istemem.

10.  Matematik dersinde isledigimiz konulari eksiksiz 1 2 3 4 5

anlamak benim i¢in 6nemlidir.

11.  Swmuftaki diger 6grencilerin, matematik dersinde iyi 1 2 3 4 5
oldugumu diisiinmeleri benim i¢in 6nemlidir.
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Soru

Matematikteki hedefleriniz
No

12.  Matematik 6gretmenimin, sinif arkadaglarimdandaha 1 2 3 4 5
az bilgili oldugumu diisiinmemesi benim igin
Onemlidir.

13.  Bu yil matematik dersiyle ilgili becerilerimi 1 2 3 4 5
gelistirmek benim i¢in 6nemlidir.

14.  Siuftaki diger 6grencilere gore zeki goriinmek benim 1 2 3 4 5
icin 6nemlidir.

Soru Matematik dersine yonelik diisiinceleriniz Kesinlikle Kesinlikle
N Katilmiyorum  Katiliyorum
o & =
15. Matematik dersimizde asil amag, derste islenen 1 2 3 4 5
konular1 hakkiyla anlamaktir.
16. Matematik dersimizde asil hedef, iyi not almaktir. 1 2 3 4 5
17.  Matematik dersimizde simif arkadaglarindan daha 1 2 3 4 5

basarisiz olmamak 6nemlidir.

18.  Matematik dersimizde bir seyler 6grendigimizsiitece =~ 1 2 3 4 5
yanlis yapmamiz problem degildir.

19.  Matematik dersimizde sorular1 dogru cevaplamak ¢ok 1 2 3 4 5
Onemlidir.

70. Matematik dersimizde arkadaglarinin 6ntinde hata 1 2 3 4 5
yapmamak 6nemlidir.

71. Matematik dersimizde ne kadar ilerleme kaydettigin 1 2 3 4 5
gercekten dnemlidir.

22 Matematik dersimizde sinavlardan yiikksek notalmak 1 2o 3 4 5
onemlidir.

73 Matematik dersimizde arkadaglarina derste basarisiz 1 2 3 4 5
olmadigim gostermek gercekten Gnemlidir.

74.  Matematik dersimizde sadece ezberlemek degil 1 2 3 4 5
gercekten anlamak 6nemlidir.

25.  Matematik dersimizde aptalmug gibi goriinmemek ¢ok 1 2 3 4 5
Onemlidir.
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Soru Matematik dersine yonelik diisiinceleriniz Kesinlikle Kesinlikle
N Katilmiyorum  Katiliyorum
0 @ =
76.  Matematik dersimizde yeni fikir ve kavramlari 1 2 3 4 5
ogrenmek ¢ok 6nemlidir.
77 Matematik dersimizde gayretli olmak ¢ok 6nemlidir. 1 2 3 4 5
78,  Matematik dersimizde bagarisiz gibi gériinmemek ¢ok 1 2 3 4 5

Onemlidir.

Liitfen asagida verilen tiim sorular1 dikkatle okuyarak cevabiniz, ifadenin karsisindaki

numaralardan sizin i¢in en uygun olan1 yuvarlak icine alarak belirtiniz.

Soru

1...2...3 . 4....5....6...7

Beni hi¢ Beni tam olarak
yansitmiyor yansitiyor

Matematikte kendinize giiveniniz

Beni hi¢ Beni tam olarak
No yansitmiyor yansitiyor
=) =
29. Matematik dersinden yiiksek bir not 1 2 3 4 5 6 7
alacagima inanryorum.
30. Matematik dersinin en zor konulari bile 1 2 3 4 5 6 7
Ogrenebilecegimden eminim.
31. Matematik dersinin temel kavramlarini 1 2 3 4 5 6 7
Ogrenebilecegimden eminim.
32. Matematik dersinde 6gretmenin anlatacagi en 1 2 3 4 5 6 7
karmasik konular: bile anlayabilecegimden
eminim.
33. Matematik dersinin 6devlerinde ve 1 2 3 4 5 6 7
sinavlarinda basarili olacagima eminim.
34. Matematik dersinde basarili olacagimi 1 2 3 4 5 6 7
diistiniiyorum.
35. Matematik dersinde 6gretilen becerilerde 1 2 3 4 5 6 7
kendimi ¢ok iyi gelistirebilecegimden eminim.
36. Matematik dersinin 6gretmenini ve gereken 1 2 3 4 5 6 7

becerilerin zorlugunu dikkate aldigimda,
bagarili olacagimi diisiiniiyorum.
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Soru

37.

Matematik 6grenme stratejileriniz

Matematik dersine calisirken, ders notlari,
kitaplar ve sinifta konusulanlar gibi farkli

kaynaklardan edindigim bilgileri bir araya
getiririm.

Beni hi¢
yansitmiyor

=
1

2

Beni tam olarak

yansitryor
=

4 5 6 7

38.

Matematik dersinde verilen kaynaklara
calisirken, diisiincelerimi diizenlemeye
yardimci olmasi igin konularin baglhiklarini ve
alt basliklarini ¢ikaririm.

39.

Matematik ¢alisirken, kendime konuya
odaklanmama yardimci olacak sorular
sorarim.

40.

Matematik dersinde 6grendigim konular ile
diger derslerdeki konular arasinda
olabildigince baglant1 kurmaya caligirim.

41.

Matematik dersine ¢alisirken, okudugum
bilgilerin ve derste tuttugum notlarin
tizerinden gecip en 6nemli noktalar1 bulmaya
caligirim.

42.

Matematik dersi sirasinda baska seyler
diisiindiiglim igin 6nemli noktalar: sik stk
kagiririm.

43.

Calistigim matematik konularinin, énceden
bildigim konularla baglantisini kurmaya
caligirim.

44.

Matematik dersinin konularini diizenlememe
yardimci olmasi i¢in basit semalar, tablolar ya
da sekiller ¢izerim.

45.

Matematik calisirken kafam karistiginda, basa
donerek anlamaya galisirim.

46.

Matematik dersine ¢alisirken, derste tuttugum
notlarin ve ¢alistigim kaynaklardaki 6nemli
konularin 6zetini ¢ikaririm.

47.

Matematik dersine ¢alisirken smifta tuttugum
notlar1 gbzden gegirir ve énemli konularin
baslik ve alt bagliklarini ¢ikaririm.
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Soru Matematik 6grenme stratejileriniz Beni hig Beni tam olarak
No yansitmiyor yan31t1yoc>r
48. Matematik calisirken anlamakta 1 2 4 5 6 7

zorlandigimda, ¢alisma yontemimi
degistiririm.

49. Calistigim kitaplarla, matematik dersinde 1 2 4 5 6 7

o0grendigim kavramlar arasinda baglanti
kurarak dersin konularin1 anlamaya calisirim.

50. Yeni bir konuyu ayrintili calismaya 1 2 4 5 6 7

baslamadan 6nce genellikle konularin nasil
diizenlendigini gozden gegiririm.

51. Matematik kitaplarindan edindigim bilgileri, 1 2 4 5 6 7

ders sirasinda kullanmaya calisirim.

52. Calistigim konuyu anlayip anlamadigimdan 1 2 4 5 6 7

emin olmak i¢in kendime sorular sorarim.

53. Dersin gereklerine ve 6gretmenin §gretme 1 2 4 5 6 7

sekline gore ders calisma yontemimi
degistirmeye ¢alisirim.

54. Matematik dersine ¢alismama ragmen higbir 1 2 4 5 6 7

sey anlamadigim zamanlar ¢ok olur.

55. Matematik dersine galigirken konular yalmzea 1 2 4 5 6 7

okuyup gecmek yerine, diisiinerek neyi
ogrenmem gerektigine karar vermeye
caligirim.

56. Matematik dersine calisirken anlamakta 1 2 4 5 6 7

zorlandigim kavramlar: belirlemeye caligirim.

57. Matematik dersine ¢aligirken, her yeni konuya 1 2 4 5 6 7

gectigimizde yapacaklarimi belirlemek igin
kendime hedefler koyarim.
58. Derste not tutarken kafam karisirsa, 1 2 4 5 6 7

sonrasinda bu karisikligi mutlaka diizeltirim.
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C. MATEMATIK TESTI

1) Verilen ¢arpma tablosuna gore, X
atb+c=7?

A2 B 10 1 | 8 | 12| ¢
) 2 D) 10 b | -10 | 15 | 5
2) <‘E' E! E E >

1 ’

13 13

Sekildeki say1 dogrusunda A ve K noktalar1 aras1 B ve C noktalari ile i eg

1 7
parcaya ayrilmistir. A ve C noktalarmin gosterdigi rasyonel sayilar — ve It

olduguna gore, K noktasi hangi rasyonel say1y1 gosterir?

g B) =
13 13
11
0 — D) 1
13
I+ 3
3) Z isleminin sonucu nedir?
-
2
8 20
A) — ) —
7 21
0l 02
14 7
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1 i ;
4) Yandaki otuzluk kartin 6nce g ’sin1, sonra kalan |

2
kismin — “ini boyayan bir 6grenci, ka¢ kutu daha

5
boyarsa otuzluk kartin 3 "stn1 boyanmus olur?

A)S B) 10
Q)15 D) 20

5) 2(x-1) + 3(x’+4x+1) cebirsel ifadesinin en sade es degeri

asagidakilerden hangisidir?

A) x*+8x-1 B) 3x*+6x-1
Q) -3x>+10x-5 D) 3x’+14x+1

6) Kisa kenarinin uzunlugu a olan bir dikdortgenin

boyu, kisa kenarinin 6 kati ise, bu dikdortgenin

cevresi asagidaki cebirsel ifadelerden hangisi ile

B
gosterilir?
A) a+6a B) 2a+6a
C) a+12a D) 2a+12a

7) Bir sayinin 2 katinin 4 fazlasi, ayni saymmin 3 katindan 26

eksik ise bu say1 kactir?

A)6 B) 22
C) 30 D) 36
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8) Bir miktar para 5 kisiye esit olarak paylastiriliyor. Bu para 8 kisiye

esit olarak paylastirilsaydi her biri 6 TL daha az para alacakti. Buna

gore, paylastirilan para kag TL'dir?

A)40TL B) 80 TL
O) 120 TL D) 160 TL

9) Yandaki sekle gore, asagidakilerden hangisi

dogrudur?
A) [AE] L [EF] B) [AE] L [BD]
C) [BD] // [EF] D) [DC] // [AE]

10) Sekilde [CD] ¢aptir. s(BCD) = 25° ise

x agisinin degeri nedir?

A) 65° B) 90°
C) 130° D) 155°
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APPENDIX B

B. THE INSTRUMENT (ENGLISH)

Dear Students,

This survey is prepared to better understand your perceptions about
elementary mathematics lessons. There is no penalty if you decide not to participate
or to later withdraw from the study. Please be assured that your response will be
kept absolutely confidential. The study will be most useful if you respond to every
item in the survey, however you may choose not to answer one or more of them,
without penalty.

Thank you in advance for your assistance in studying this survey.

Fatma Kayan
Education Faculty
Elementary Education

METU-Ankara
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A. DEMOGRAPHIC INFORMATION

1. Gender

O Female O Male

2. School Name

3. Class

4. School Number

5. Level of Determination Examination Result for last year

6. Level of Determination Examination Mathematics Results for last year:

Number Correct Number Incorrect Number Blank
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B. ELEMENTARY SCHOOL STUDENTS’ PERCEPTIONS OF MATHEMATICS
LESSONS
Please, provide your opinion for each item using the following scale by placing a tick on

the response that best fits you.
T, 2 ST 4. 5

Not all true Somewhat True Very True
Item Not all True Very True
No Personal Achievement Goal Orientation < =
1. It’s important to me that I learn a lot of new concepts 1 2 3 4 5

this year. (MGO)

2. One of my goals is to show others that'm goodatmy 1 2 3 4 5
class work. (PAPGO)

3. One of my goals is to keep others from thinking I'm 1 2 3 4 5
not smart in class. (PAVGO)

4. One of my goals in class is to learn as much as I can. 1 2 3 4 5
(MGO)
5. One of my goals is to show others that class work is 1 2 3 4 5

easy for me. (PAPGO)

6. One of my goals in class is to avoid looking likeThave 1 2 3 4 5
trouble doing the work. (PAVGO)

7. One of my goals is to master a lot of new skills this 1 2 3 4 5
year. (MGO)
8. One of my goals is to look smart in comparisontothe 1 2 3 4 5

other students in my class. (PAPGO)

9. It's important to me that I don’t look stupid in class. 1 2 3 4 5
(PAVGO)

10.  It'simportant to me that I thoroughly understandmy 1 2 3 4 5
class work. (MGO)

11.  It'simportant to me that other students in my class 1 2 3 4 5
think I am good at my class work. (PAPGO)

12.  It's important to me that my teacher doesn’t thinkthat 1 2 3 4 5
[ know less than others in class. (PAVGO)
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Item

Personal Achievement Goal Orientation

No

13.  It's important to me that I improve my skills this year. =~ 1 4 5
(MGO)

14.  It's important to me that I look smart compared to 1 4 5

others in my class. (PAPGO)

(MGO=Mastery Goal Orientation; PAPGO=Performance-Approach Goal Orientation;
PAVGO=Performance-Avoid Goal Orientation)

Item Not all True Very True
No Classroom Goal Structure @ =
15.  Inour class, really understanding the material is the 1 4 5
main goal. (CMGS)

16. Inour class, getting good grades is the main goal. 1 4 5
(CPAPGS)

17.  Inour class, it’s important not to do worse than other 1 4 5
students. (CPAVGS)

18.  Inour class, it’s OK to make mistakes as long as you 1 4 5
are learning. (CMGS)

19. Inour class, getting right answers is very important. 1 4 5
(CPAPGS)

70. Inour class, it’s important that you don’t make 1 4 5
mistakes in front of everyone. (CPAVGS)

71. Inour class, how much you improve is really 1 4 5
important. (CMGS)

72 Inour class, it’s important to get high scores on tests. 1 4 5
(CPAPGS)

73, Inour class, showing others that you are not bad at 1 4 5
class work is really important. (CPAVGS)

74. Inour class, it's important to understand the work, 1 4 5
not just memorize it. (CMGS)

75  Inour class, it’s very important not to look dumb. 1 4 5
(CPAVGS)

76. Inour class, learning new ideas and concepts is very 1 4 5

important. (CMGS)
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Item
Classroom Goal Structure

No
77 Inour class, trying hard is very important. (CMGS) 1 2 3 4 5
78 Inour class, one of the main goals is to avoid looking 1 2 3 4 5

like you can’t do the work. (CPAVGS)

(CMGS=Classroom Mastery Goal Structure; CPAPGS=Classroom Performance-Approach
Goal Structure; CPAVGS=Classroom Performance-Avoid Goal Structure)
Please, provide your opinion for each item using the following scale by placing a tick on
the response that best fits you.

L. 2o C RO 4o ST [T 7

Not All True Very True
of Me of Me
Item Not all True Very True
_Effi of Me of Me
No Self-Efficacy o N
29.  Ibelieve I will receive an excellent grade in 1 2 3 4 5 6 7
this class.

30. I'm certain I can understand the most difficult 1 2 3 4 5 6 7
material presented in the readings for this
course.

31. I'm confident I can understand the basic 1 2 3 4 5 6 7
concepts taught in this course.

32. I'm confident I can understand the most 1 2 3 4 5 6 7
complex material presented by the instructor
in this course.

33.  I'm confident I can do an excellent job on the 1 2 3 4 5 6 7
assignments and tests in this course.

34. I expect to do well in this class. 1 2 3 4 5 6 7

35.  I'mcertain I can master the skillsbeingtaught 1 o 3 4 5 ¢ 7
in this class.

36. Considering the difficulty of this course, the 1 2 3 4 5 6 7
teacher, and my skills, I think I will do well in
this class.
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Item Learning Strategies Not all True Very True

No of Mg of M.::

37. When I study for this class, I pull together 1 2 3 4 5 6 7
information from different sources, such as
lectures, readings, and discussions. (ELA)

38. When I study the readings for this course, I 1 2 3 4 5 6 7
outline the material to help me organize my
thoughts. (ORG)

39. When reading for this course, I make up 1 2 3 4 5 6 7
questions to help focus my reading. (MSR)

40. I try to relate ideas in this subject to those in 1 2 3 4 5 6 7

other courses whenever possible. (ELA)

41. When I study for this course, I go through the 1 2 3 4 5 6 7
readings and my class notes and try to find the
most important ideas. (ORG)

42. During class time I often miss important 1 2 3 4 5 6 7

points because I'm thinking of other things.
(MSR)

43. When reading for this class, I try to relate the 1 2 3 4 5 6 7
material to what I already know. (ELA)

44. I make simple charts, diagrams, or tables to 1 2 3 4 5 6 7
help me organize course material. (ORG)

45, When I become confused about somethingI'm 1 2 3 4 5 6 7
reading for this class, I go back and try to
figure it out. (MSR)

46. When I study for this course, I write brief 1 2 3 4 5 6 7
summaries of the main ideas from the readings
and the concepts from the lectures. (ELA)

47. When I study for this course, I go over my 1 2 3 4 5 6 7
class notes and make an outline of important
concepts. (ORG)

48. If course materials are difficult to understand, 1 2 3 4 5 6 7
I change the way I read the material. (MSR)
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Item

Learning Strategies Not all True Very True
of Me of Me

No o N

49 TItry to understand the material in thisclassby 1 2 3 4 5 6 7
making connections between the readings and
the concepts from the lectures. (ELA)

50.  Before I study new course material 1 2 3 4 5 6 7
thoroughly, I often skim it to see how it is
organized. (MSR)

5. Ttry to apply ideas from course readings in 1 2 3 4 5 6 7
other class activities such as lecture and
discussion. (ELA)

52. T ask myself questions to make sure I 1 2 3 4 5 6 7
understand the material I have been studying
in this class. (MSR)

53. Itry to change the way I study in order to fit 1 2 3 4 5 6 7
the course requirements and instructor’s
teaching style. (MSR)

54. Toften find that I have been reading for class 1 2 3 4 5 6 7
but don’t know what it was all about. (MSR)

55 Itry to think through a topic and decidewhatI 1 2 3 4 5 6 7
am supposed to learn from it rather than just
reading it over when studying. (MSR)

56.  When studying for this course I try to 1 2 3 4 5 6 7
determine which concepts I don’t understand
well. (MSR)

57. When I study for this class, I set goals for 1 2 3 4 5 6 7
myself in order to direct my activities in each
study period. (MSR)

58.  IfI get confused taking notes in class, I make 1 2 3 4 5 6 7

sure I sort it out afterwards. (MSR)

(ELA=Elaboration; ORG=Organization; MSR=Metacognitive Self-Regulation)
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C. MATHEMATICS ACHIEVEMENT TEST

1) According to the multiplication table X > 3 1
given, what is the result of the
following operation: a | 2| 3 | -1
atb+c="?

A) -2 B) -10
O 2 D) 10
2) < 'E' E! E E 5
1 T
13 13

On the number line, the distance between point A and point K are divided

1
into three equal pieces with points B and C. If point A represents T and

7
point C representsﬁ , what does point K represent?

N B
13 13
0 L D) 1
13
I+ 3
3) Find the result of the following operation:
1——
2
g B >
7 21
02 D) 2
14 7
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4) A student divides a square tile into 30 equal pieces. ' I :

First, he paints é of the pieces. Then, he paints %of
}-——f 1

the rest of the pieces. How many more pieces should

he paint, if he wants to paint % of all the pieces?

A)S B) 10
Q)15 D) 20

5) What is the simplest form of the following algebraic expressions:

2(x-1) + 3(x*+4x+1) = ?

A) x*+8x-1 B) 3x*+6x-1
Q) -3x°+10x-5 D) 3x’+14x+1

6) In the figure, the width of the rectangle equals A
to a, and the lenght equals to 6 times of the
witdth. Then, which algebraic expression B

represents the perimeter of the rectangle?

A) a+6a B) 2a+6a
C) a+12a D) 2a+12a

7) If the sum of twice a number and 4 equals to 26 less than 3

times of the number, what is this number?

A)6 B) 22
Q0 30 D) 36
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8) An amount of money is divided equally among 5 people. If the
money was divided among 8 people, each person would take 6 TL
less than the previous distribution. Then, what is the amount of the

total money?

A) 40 TL B) 80 TL
O) 120 TL D) 160 TL

9) According to the figure, which one of the A D
following notation is true?
\ F
A) [AE] L [EF] B) [AE] L [BD]
O) [BD] // [EF] D) [DC] // [AE]
B E C
A

10) In the figure, [CD] is the diameter. If m(BCD)

equals to 25°, find the angle x ?

D 550 C

A) 65° B) 90° B
Q) 130° D) 155°
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APPENDIX C

C. EXPLORATORY FACTOR ANALYSIS BASED ON THE PILOT STUDY

1. Achievement Goal Orientation Scale

KMO and Bartlett's Test

Bartlett's Test of Sphericity

df

Sig.

Kaiser-Meyer-Olkin Measure of Sampling Adequacy.

Approx. Chi-Square

977.348

0.822

91

0.000

Total Variance Explained

Initial Eigenvalues

Extraction Sums of Squared

Rotation Sums of

Component _ . oLoadings . Squared Loadings

Total Vafi,ac::ce Cum‘l’JAiatlve Total Vafi,ac::ce Cum‘l’JAiatlve Total

1 3.699| 26.422 26.422 [3.699| 26.422 26.422 3.312

2 2,792 19.943 46.365 [2.792 19.943 46.365 3.169

3 1.031 7.366 53.731 [1.031 7.366 53.731 1.504

4 0.941 6.724 60.455

5 0.802 5.731 66.187

6 0.716 5.112 71.299

7 0.674 4.814 76.113

8 0.617 4.407 80.519

9 0.565 4.034 84.553

10 0.537 3.837 88.390

11 0.476 3.398 91.787

12 0.449 3.206 94.994

13 0.430 3.070 98.064

14 0.271 1.936 100.000
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Scree Plot

Eigenvalue
¥

1

T T T
5 6 7

Component

Pattern Matrix

T T T T T T T
8 9 10 " 12 13 14

Number

Component
1 2 3

Q14 0.784

Q8 0.759

Q11 0.697

Q2 0.679

Q3 0.582

Q5 0.533

Q12 0.385 0.336
Q13 0.818

Q1 0.807

Q10 0.787

Q4 0.750

Q7 0.693

Q9 0.840
Q6 0.426 0.477

2. Classroom Goal Structure Scale

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.840
Bartlett's Test of Sphericity  Approx. Chi-Square 1191.491
df 91
Sig. 0.000
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Total Variance Explained

Rotation
Initial Eigenvalues Extraction Sums of Squared Loadings g:LTaSrg;
Component Loadings
Total V;fi’afce Cumcl;lative Total V;fi’afce Cum;!ative Total
1 4.278 30.554 30.554 4.278 30.554 30.554 3.754
2 2.530 18.074 48.628 2.530 18.074 48.628 3.033
3 1.276 9.118 57.746 1.276 9.118 57.746 2.018
4 0.961 6.866 64.612
5 0.759 5.418 70.030
6 0.697 4.982 75.012
7 0.570 4.068 79.080
8 0.561 4.004 83.084
9 0.522 3.725 86.809
10 0.460 3.287 90.096
11 0.406 2.902 92.998
12 0.377 2.690 95.688
13 0.311 2.219 97.907
14 0.293 2.093 100.000
Scree Plot
o
A
g 7
o
1 L
Component Number
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Pattern Matrix

Component
1 2 3

Q26 0.858
Q24 0.829
Q27 0.812
Q15 0.778
Q21 0.735
Q25 0.806
Q28 0.776
Q23 0.759
Q20 0.684
Q17 0.624
Q16 -0.775
Q22 0.357 -0.700
Q19 -0.593
Q18 0.414

3. Self-Efficacy Scale

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.920
Bartlett's Test of Sphericity  Approx. Chi-Square 1290.397
df 28
Sig. 0.000

Total Variance Explained

Initial Eigenvalues

Extraction Sums of Squared Loadings

Component
Total | % of Variance | Cumulative % Total % of Variance | Cumulative %
1 5.193 64.917 64.917 5.193 64.917 64.917
2 0.715 8.933 73.850
3 0.508 6.353 80.203
4 0.418 5.219 85.422
5 0.396 4.945 90.367
6 0.291 3.631 93.998
7 0.245 3.056 97.054
8 0.236 2.946 100.000
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Scree Plot

5

2

Eigenvalue
9

Component Matrix

-

Component
1
Q30 0.843
Q33 0.834
Q35 0.832
Q29 0.828
Q32 0.827
Q34 0.826
Q31 0.795
Q36 0.640

4. Learning Strategies Scale

Component Number

KMO and Bartlett's Test

Bartlett's Test of Sphericity

df

Sig.

Kaiser-Meyer-Olkin Measure of Sampling Adequacy.

Approx. Chi-Square

0.926
2352.191

231

0.000
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Total Variance Explained

Rotation
Initial Eigenvalues Extraction Sums of Squared Loadings g:lTasl’g(;
Component Loadings
Total V;fi’a%fce Cum;lative Total V;fi’a%fce Cum;!ative Total
1 8.526 38.753 38.753 8.526 38.753 38.753 7.916
2 1.527 6.939 45.692 1.527 6.939 45.692 1.525
3 1.231 5.597 51.289 1.231 5.597 51.289 5.440
4 1.077 4.898 56.186
5 0.964 4.383 60.570
6 0.901 4.095 64.665
7 0.839 3.815 68.479
8 0.758 3.444 71.924
9 0.677 3.078 75.002
10 0.607 2.761 77.763
11 0.551 2.503 80.266
12 0.527 2.395 82.661
13 0.498 2.262 84.923
14 0.490 2.225 87.148
15 0.439 1.994 89.143
16 0.426 1.937 91.080
17 0.416 1.889 92.969
18 0.376 1.709 94.678
19 0.350 1.589 96.268
20 0.304 1.382 97.650
21 0.277 1.258 98.907
22 0.240 1.093 100.000
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Scree Plot

6

Eigenvalue

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

Component Number

Pattern Matrix

Component

1 2 3
Q45 0.766
Q40 0.759
Q49 0.748
Q56 0.729
Q43 0.724
Q55 0.709
Q51 0.626
Q52 0.614
Q48 0.578 -0.318
Q50 0.569
Q58 0.538
Q57 0.520
Q39 0.461
Q44 0.389
Q54 _REVERSED 0.757
Q_42_REVERSED 0.751
Q53 -0.470
Q38 -0.796
Q47 -0.780
Q46 -0.726
Q41 0.358 -0.449
Q37 0.394 -0.415
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APPENDIX D

D. CFA FOR ACHIEVEMENT GOAL ORIENTATION SCALE

The SIMPLIS Syntax of CFA for AGO

Real Data Set

Observed Variables

mgol mgo2 mgo3 mgo4 mgoS papgol papgo2 papgo3 papgo4 papgoS pavgol
pavgo2 pavgo3 pavgo4

Covariance matrix from File: ago.cov
Asymptotic covariance matrix from file: ago.acp
Sample Size = 1019

Latent Variables
Mgo Papgo Pavgo

Relationships
mgol mgo2 mgo3 mgo4 mgoS= Mgo

papgol papgo2 papgo3 papgo4 papgo5= Papgo
pavgol pavgo2 pavgo3 pavgod= Pavgo

Set Error Covariance between papgo5 and papgo4 free
Set Error Covariance between papgo5 and papgol free
Set Error Covariance between papgo5 and papgo3 free
Set Error Covariance between papgo5 and papgo?2 free
Set Error Covariance between papgo2 and pavgol free
Set Error Covariance between pavgo2 and papgo?2 free
Set Error Covariance between mgo2 and mgol free
Set Error Covariance between mgo4 and mgo3 free
Set Error Covariance between mgo5 and mgo?2 free
Set Error Covariance between mgo5 and mgo3 free

Path Diagram
End of problem
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LISREL Estimates of Parameters for Achievement Goal Orientation Scale
(Coefficients in Standardized Value and t-Values)

Coefficients in Standardized Value

o
0.02
5
0.7z
59 3
(f g IJ
=0._0A08
L] IJ_ g
0105, 54 .-
X "
- a7
-EL papgel .
0.
-5 o

0.

/f papgod {-} -
1 050 . &6 papgoi
090 g
% - a6 papgos
IJ -
IJ _Eg
. pn-go\l
0.
-
0.432
&9 pn-goz
. Szm
o-at

Chi-BFquar==145.567, 4£=5%, F-walu==0_00000, BMSEA=0.025
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Coefficients in t-Values

‘ﬂ.lﬁ_" mgal
o320
05— mgad
00 1= mgad
-0 Eflad
vl
1.9537 _gip—ie= mgad
L1 mgal
5 _ 50— papgol
5 17 papgod
2L g 15— papgod
-4 5
4
: [1"19 e 5 L 50— papgod
17z.93
}'l. bedv i g papgol
G _ 5] pawgol
- 5= pawgod
& i pawgod
20 .53 pawgod

Chi-3quare=145.&67,

df=6%, P-walue=0_00000,
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Goodness of Fit Statistics for AGO

Degrees of Freedom = 64
Minimum Fit Function Chi-Square = 176.16 (P = 0.00)

Normal Theory Weighted Least Squares Chi-Square = 181.56 (P = 0.00)
Satorra-Bentler Scaled Chi-Square = 145.67 (P = 0.00)
Chi-Square Corrected for Non-Normality = 153.16 (P = 0.00)
Estimated Non-centrality Parameter (NCP) = 81.67
90 Percent Confidence Interval for NCP = (50.39; 120.67)

Minimum Fit Function Value = 0.17
Population Discrepancy Function Value (FO) = 0.080
90 Percent Confidence Interval for FO = (0.049; 0.12)
Root Mean Square Error of Approximation (RMSEA) = 0.035
90 Percent Confidence Interval for RMSEA = (0.028; 0.043)
P-Value for Test of Close Fit (RMSEA < 0.05) =1.00

Expected Cross-Validation Index (ECVI) = 0.22
90 Percent Confidence Interval for ECVI = (0.19; 0.26)
ECVI for Saturated Model = 0.21
ECVI for Independence Model = 8.87

Chi-Square for Independence Model with 91 Degrees of Freedom = 8997.47
Independence AIC =9025.47
Model AIC = 227.67
Saturated AIC =210.00
Independence CAIC =9108.44
Model CAIC =470.65
Saturated CAIC = 832.29

Normed Fit Index (NFI) = 0.98
Non-Normed Fit Index (NNFI) = 0.99
Parsimony Normed Fit Index (PNFI) = 0.69
Comparative Fit Index (CFI) = 0.99
Incremental Fit Index (IFT) = 0.99
Relative Fit Index (RFI) = 0.98

Critical N (CN) = 652.47

Root Mean Square Residual (RMR) = 0.059
Standardized RMR = 0.043
Goodness of Fit Index (GFI) = 0.98
Adjusted Goodness of Fit Index (AGFI) = 0.96
Parsimony Goodness of Fit Index (PGFI) = 0.59
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APPENDIX E

E. CFA FOR CLASSROOM GOAL STRUCTURE SCALE

The SIMPLIS Syntax of CFA for CGS

Real Data Set

Observed Variables

cmgsl cmgs2 cmgs3 cmgs4 cmgsS cmgs6 cpapgs1 cpapgs2 cpapgs3 cpavgsl
cpavgs2 cpavgs3 cpavgs4 cpavgss

Covariance matrix from File: cgs.cov
Asymptotic covariance matrix from file: cgs.acp
Sample Size = 1019

Latent Variables
Cmgs Cpapgs Cpavgs

Relationships

cmgsl cmgs2 cmgs3 cmgs4 cmgsS cmgs6= Cmgs
cpapgs]1 cpapgs2 cpapgs3= Cpapgs

cpavgsl cpavgs2 cpavgs3 cpavgs4 cpavgsS= Cpavgs

Set Error Covariance between cmgs6 and cmgs|1 free
Set Error Covariance between cpapgs2 and cmgs?2 free
Set Error Covariance between cpapgs2 and cpapgs] free
Set Error Covariance between cpapgs3 and cmgs1 free
Set Error Covariance between cpavgs3 and cpavgs] free
Set Error Covariance between cpavgs4 and cpavgsl free
Set Error Covariance between cpavgs4 and cpavgs3 free
Set Error Covariance between cpavgs5 and cpavgs2 free
Set Error Covariance between cmgs5 and cmgs3 free
Set Error Covariance between cmgs5 and cmgs4 free

Path Diagram
End of problem
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LISREL Estimates of Parameters for Classroom Goal Structure Scale

(Coefficients in Standardized Value and t-Values)

Coefficients in Standardized Value

_ a0 crigsl
i cmgsE
L1 cragsd
a1l
0._030 _ 55— crigsd
o_a7
_D-DELQQ-SE* crigss
_ g cgsh
“‘.'I . Ggie cpapgsl
0.1z
%I 65— cpapgsi
_dd—=  rpapgsl
_ i cpavgsl
0 _ Ep—ie cpavgsE
-0,
} _E3—# rpaugsl
-0_050E
\b_ 47— rpawgsd
_ad—#= rpgwgss

Chi-S3quar==143.21.

df=64, P-walue=0_00000,

T8
1a

44
59
-EE
e

]

Ea A Chapos L0ty 0.1F

.56 J
0. 45

]

By

BMBEA=0.025
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Coefficients in t-Values

crgsl

crmgsd

chgs2

cmgsd

-2 _ 2861 &U_lﬁ‘l‘ tmgss

| g —i— cmg:sb

f Gl cpapgsl
-3.69

4_ a5 rpapgsi

19—  cpapgs?

.37 rpawgsl

2y gl cpawgsi
-1

}l. 52 rpawgs?
=1.825&

‘Q! _az—m ppawgsd

_gr—#m rpawgss

Chi-Square==1%&.21, df=6%, PF-walue=0_00000, BRMSEA=0_02E&
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Goodness of Fit Statistics for CGS
Degrees of Freedom = 64

Minimum Fit Function Chi-Square = 191.45 (P = 0.00)

Normal Theory Weighted Least Squares Chi-Square = 192.45 (P = 0.00)
Satorra-Bentler Scaled Chi-Square = 148.31 (P = 0.00)
Chi-Square Corrected for Non-Normality = 150.59 (P = 0.00)
Estimated Non-centrality Parameter (NCP) = 84.31
90 Percent Confidence Interval for NCP = (52.63; 123.71)

Minimum Fit Function Value = 0.19
Population Discrepancy Function Value (FO) = 0.083
90 Percent Confidence Interval for FO = (0.052; 0.12)
Root Mean Square Error of Approximation (RMSEA) = 0.036
90 Percent Confidence Interval for RMSEA = (0.028; 0.044)
P-Value for Test of Close Fit (RMSEA < 0.05) =1.00

Expected Cross-Validation Index (ECVI) = 0.23
90 Percent Confidence Interval for ECVI = (0.20; 0.26)
ECVI for Saturated Model = 0.21
ECVI for Independence Model = 6.39

Chi-Square for Independence Model with 91 Degrees of Freedom = 6477.89
Independence AIC = 6505.89
Model AIC =230.31
Saturated AIC =210.00
Independence CAIC = 6588.86
Model CAIC =473.30
Saturated CAIC = 832.29

Normed Fit Index (NFI) = 0.98
Non-Normed Fit Index (NNFI) = 0.98
Parsimony Normed Fit Index (PNFI) = 0.69
Comparative Fit Index (CFI) = 0.99
Incremental Fit Index (IFT) = 0.99
Relative Fit Index (RFI) = 0.97
Critical N (CN) = 640.85

Root Mean Square Residual (RMR) = 0.060
Standardized RMR = 0.047
Goodness of Fit Index (GFI) = 0.97
Adjusted Goodness of Fit Index (AGFI) = 0.96
Parsimony Goodness of Fit Index (PGFI) = 0.59
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APPENDIXF

F. CFA FOR SELF-EFFICACY SCALE

The SIMPLIS Syntax of CFA for Self-Efficacy

Real Data Set
Observed Variables
sel se2 se3 sed se5 seb se7 sel

Covariance matrix from File: self.cov
Asymptotic covariance matrix from file: self.acp
Sample Size = 1019

Latent Variables
Se

Relationships
sel se2 se3 sed se5 seb se7 se8= Se

Set Error Covariance between se5 and sel free
Set Error Covariance between se4 and se2 free
Set Error Covariance between se8 and se7 free
Set Error Covariance between se7 and sel free
Set Error Covariance between se8 and sel free
Set Error Covariance between se3 and se2 free
Set Error Covariance between se5 and se2 free

Path Diagram
End of problem
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LISREL Estimates of Parameters for Self-Efficacy Scale

(Coefficients in Standardized Value and t-Values)

Coefficients in Standardized Value

g sel

gy ez

gz =e3

S h sed

3 se5

02 g =10

e se’?
0_0E

\h_ﬁn}—l- Sed

Chi-3quare=17.2Z,

df=1z2.,

P-walu==0_15230,
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Coefficients in t-Values

_ 5zl sel

Gy Se

0 = =1

_7 1 sed

15— seb

10, 5ol =13

. lg-= se7

ELED
\Xi‘cl_as-l- =3
Chi-Square=17_2Z, df=13,

P-walue=0_153430,

197

EMEE&=0_015



Goodness of Fit Statistics for Self-efficacy

Degrees of Freedom = 13
Minimum Fit Function Chi-Square = 37.77 (P = 0.00031)

Normal Theory Weighted Least Squares Chi-Square = 36.00 (P = 0.00059)
Satorra-Bentler Scaled Chi-Square = 17.22 (P = 0.19)
Chi-Square Corrected for Non-Normality = 26.73 (P = 0.014)
Estimated Non-centrality Parameter (NCP) = 4.22
90 Percent Confidence Interval for NCP = (0.0; 19.18)

Minimum Fit Function Value = 0.037
Population Discrepancy Function Value (FO) = 0.0041
90 Percent Confidence Interval for FO = (0.0; 0.019)
Root Mean Square Error of Approximation (RMSEA) = 0.018
90 Percent Confidence Interval for RMSEA = (0.0; 0.038)
P-Value for Test of Close Fit (RMSEA < 0.05) =1.00

Expected Cross-Validation Index (ECVI) = 0.062
90 Percent Confidence Interval for ECVI = (0.058; 0.077)
ECVI for Saturated Model = 0.071
ECVI for Independence Model = 9.96

Chi-Square for Independence Model with 28 Degrees of Freedom = 10120.10
Independence AIC = 10136.10
Model AIC = 63.22
Saturated AIC = 72.00
Independence CAIC = 10183.51
Model CAIC = 199.53
Saturated CAIC = 285.36

Normed Fit Index (NFI) = 1.00
Non-Normed Fit Index (NNFI) = 1.00
Parsimony Normed Fit Index (PNFI) = 0.46
Comparative Fit Index (CFI) = 1.00
Incremental Fit Index (IFI) = 1.00
Relative Fit Index (RFI) = 1.00

Critical N (CN) = 1637.81

Root Mean Square Residual (RMR) = 0.037
Standardized RMR = 0.013
Goodness of Fit Index (GFI) = 0.99
Adjusted Goodness of Fit Index (AGFI) = 0.98
Parsimony Goodness of Fit Index (PGFI) = 0.36
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APPENDIX G

G. CFA FOR LEARNING STRATEGIES SCALE

The SIMPLIS Syntax of CFA for Learning Strategies

Real Data Set
Observed Variables

elal ela2 ela3 ela4 ela5 ela6 orgl org2 org3 org4 msrl msr2 msr3 msr4 msr5 msr6
msr7 msr8 msr9 msr10 msrll msrl2

Covariance matrix from File: learn.cov
Asymptotic covariance matrix from file: learn.acp
Sample Size = 1019

Latent Variables
Ela Org Msr

Relationships

elal ela2 ela3 elad ela5 elab= Ela

orgl org2 org3 orgd= Org

msrl msr2 msr3 msr4 msrS msr6 msr7 msr8 msr9 msr10 msrl1 msrl12= Msr

Set Error Covariance between ela4 and ela3 free
Set Error Covariance between org2 and elal free
Set Error Covariance between org2 and orgl free
Set Error Covariance between org3 and ela4 free
Set Error Covariance between org3 and ela5 free
Set Error Covariance between org4 and ela6 free
Set Error Covariance between org4 and orgl free
Set Error Covariance between msr6 and orgl free
Set Error Covariance between msr7 and msr2 free
Set Error Covariance between msr7 and msr4 free
Set Error Covariance between msr8 and msr2 free
Set Error Covariance between msr9 and msr3 free
Set Error Covariance between org2 and ela4 free

Path Diagram
End of problem
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LISREL Estimates of Parameters for Learning Strategies Scale

(Coefficients in Standardized Value and t-Values)

Coefficients in Standardized Value

0.66

[ =
/s o
e

0.5

Chi-8quare=255_11, d4f=192, P-walue=0_00000, BMSEA=0_0z3
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Coefficients in t-Values

Chi-Zquare=255_.11, 4£=192, P-walu«=0_00000, BMSEA=0_0Z3
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Goodness of Fit Statistics for Learning Strategies
Degrees of Freedom = 193
Minimum Fit Function Chi-Square = 505.30 (P = 0.0)

Normal Theory Weighted Least Squares Chi-Square = 522.29 (P = 0.0)
Satorra-Bentler Scaled Chi-Square = 355.11 (P = 0.00)
Chi-Square Corrected for Non-Normality = 464.69 (P = 0.0)
Estimated Non-centrality Parameter (NCP) = 162.11
90 Percent Confidence Interval for NCP = (113.08; 218.97)

Minimum Fit Function Value = 0.50
Population Discrepancy Function Value (FO) = 0.16
90 Percent Confidence Interval for FO = (0.11; 0.22)
Root Mean Square Error of Approximation (RMSEA) = 0.029
90 Percent Confidence Interval for RMSEA = (0.024; 0.033)
P-Value for Test of Close Fit (RMSEA < 0.05) =1.00

Expected Cross-Validation Index (ECVI) = 0.47
90 Percent Confidence Interval for ECVI = (0.42; 0.52)
ECVI for Saturated Model = 0.50
ECVI for Independence Model = 34.25

Chi-Square for Independence Model with 231 Degrees of Freedom = 34827.39
Independence AIC = 34871.39
Model AIC =475.11
Saturated AIC = 506.00
Independence CAIC = 35001.77
Model CAIC = 830.71
Saturated CAIC = 2005.42

Normed Fit Index (NFI) = 0.99
Non-Normed Fit Index (NNFI) = 0.99
Parsimony Normed Fit Index (PNFI) = 0.83
Comparative Fit Index (CFI) = 1.00
Incremental Fit Index (IFT) = 1.00
Relative Fit Index (RFI) = 0.99

Critical N (CN) = 693.66

Root Mean Square Residual (RMR) =0.12
Standardized RMR = 0.031
Goodness of Fit Index (GFI) = 0.96
Adjusted Goodness of Fit Index (AGFI) = 0.94
Parsimony Goodness of Fit Index (PGFI) = 0.73
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APPENDIX H

H. APPROVAL OF THE ETHICS COMMITTEE
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APPENDIX I

I. PERMISSION OF MINISTRY OF NATIONAL EDUCATION

EGITIM
R PRRULTES! DEXANLIG
srs, Md, Seat:
T.C. | Bv Arg it o
ANKARA VALILIGI
Milli Egitim Mudirligi

BOLUM : Istatistik Boliimii
SAYI  :BB.08.4MEM.4.06.00.06-312/ 4220 F_\S% 1/02/2010
KONU  : Arastirma izni

Fatma KAYAN FADLELMULA

ORTA DOGU TEKNIK UNIVERSITESINE
(Egitim Fakiiltesi)

llgi  :a)MEB Bagh Okul ve Kurumlarda Yapilacak Arastirma ve Arastirma Destegine
Yénelik Izin ve Uygulama Yénergesi.
b) Universiteniz Egitim Fakiiltesinin 25/01/2010 tarih ve 1153 sayili yazis.
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APPENDIX ]

J. STRUCTURAL EQUATION MODEL

The SIMPLIS Syntax of SEM

Real Data Set

Observed Variables

Ach mgol mgo2 mgo3 mgo4 mgo5 papgol papgo2 papgo3 papgo4 papgoS pavgol
pavgo2 pavgo3 pavgo4 cmgsl cmgs2 cmgs3 cmgs4 cmgsS cmgs6 cpapgs1 cpapgs?2
cpapgs3 cpavgsl cpavgs2 cpavgs3 cpavgs4 cpavgsS sel se2 se3 se4 se5 seb se7 sed
elal ela2 ela3 ela4 ela5 ela6 orgl org2 org3 orgd msrl msr2 msr3 msr4 msr5 msr6
msr7 msr8 msr9 msr10 msrll msrl2

Covariance matrix from File: model.cov
Asymptotic covariance matrix from file: model.acp
Sample Size = 1019

Latent Variables
Mach Mgo Papgo Pavgo Cmgs Cpapgs Cpavgs Se Ela Org Msr

Relationships

Ach = 1*Mach

mgol mgo2 mgo3 mgo4 mgoS5= Mgo

papgol papgo2 papgo3 papgo4 papgoS= Papgo
pavgol pavgo2 pavgo3 pavgod4= Pavgo

cmgsl cmgs2 cmgs3 cmgs4 cmgsS cmgs6= Cmgs
cpapgs]1 cpapgs2 cpapgs3= Cpapgs

cpavgsl cpavgs2 cpavgs3 cpavgs4 cpavgsS= Cpavgs
sel se2 se3 sed se5 se6 se7 se8= Se

elal ela2 ela3 ela4 ela5 elab= Ela

orgl org2 org3 org4= Org

msrl msr2 msr3 msr4 msr5 msr6 msr7 msr8 msr9 msr10 msrl1 msr12= Msr

Mgo= Cmgs Se

Papgo= Pavgo Cpapgs Se
Pavgo= Papgo Cpavgs
Ela= Mgo Se Org

Org= Mgo Se

Msr= Ela

Mach = Se Ela Org Msr

Set Error Variance of Ach to 0
Set Error Covariance between mgo5 and mgo3 free
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Set Error Covariance between papgo5 and papgo3 free
Set Error Covariance between cpapgs2 and cpapgsl free
Set Error Covariance between cpavgsl and pavgo4 free
Set Error Covariance between cpavgs5 and cpavgs4 free
Set Error Covariance between se4 and se2 free

Set Error Covariance between se5 and sel free

Set Error Covariance between se8 and sel free

Set Error Covariance between org?2 and orgl free

Set Error Covariance between org3 and ela4 free

Set Error Covariance between org4 and orgl free

Set Error Covariance between msr7 and msr4 free

Set Error Covariance between msr8 and Ach free

Set Error Covariance between msr7 and org2 free

Set Error Covariance between msr8 and msr2 free

Set Error Covariance between papgo5 and papgo4 free
Set Error Covariance between papgo2 and papgol free
Set Error Covariance between pavgo2 and papgo?2 free
Set Error Covariance between org2 and ela2 free

Set Error Covariance between org2 and ela4 free

Set Error Covariance between msr2 and Ach free

Set Error Covariance between org4 and ela4 free

Set Error Covariance between se8 and se3 free

Set Error Covariance between se6 and sel free

Set Error Covariance between se3 and se2 free

Set Error Covariance between cpapgsl and cmgs1 free
Set Error Covariance between ela5 and mgo4 free

Set Error Covariance between org2 and elal free

Set Error Covariance between org4 and org3 free

Set Error Covariance between msr9 and msr3 free

Set Error Covariance between msrl1 and org3 free

Set Error Covariance between msrl1 and msr5 free

Set Error Covariance between cmgs1 and mgo4 free
Set Error Covariance between cmgs5 and cmgs|1 free
Set Error Covariance between cpavgs3 and pavgo?2 free
Set Error Covariance between cpavgs4 and pavgo3 free
Set Error Covariance between se6 and se5 free

Set Error Covariance between se8 and se5 free

Path Diagram

Admissibility Check = OFF
End of problem
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LISREL Estimates of Parameters
(Basic Model with Estimates, Standardized Solution and t-Values)

Basic Model with Estimates
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Basic Model with Standardized Solution
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Basic Model with t-Values
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Goodness of Fit Statistics for SEM
Degrees of Freedom = 1590
Minimum Fit Function Chi-Square = 3005.18 (P = 0.0)

Normal Theory Weighted Least Squares Chi-Square =3111.99 (P = 0.0)
Satorra-Bentler Scaled Chi-Square = 2376.09 (P = 0.0)
Estimated Non-centrality Parameter (NCP) = 786.09
90 Percent Confidence Interval for NCP = (659.22; 920.90)

Minimum Fit Function Value = 2.95
Population Discrepancy Function Value (FO) = 0.77
90 Percent Confidence Interval for FO = (0.65; 0.90)
Root Mean Square Error of Approximation (RMSEA) = 0.022
90 Percent Confidence Interval for RMSEA = (0.020; 0.024)
P-Value for Test of Close Fit (RMSEA < 0.05) =1.00

Expected Cross-Validation Index (ECVI) = 2.69
90 Percent Confidence Interval for ECVI = (2.56; 2.82)
ECVI for Saturated Model = 3.48
ECVTI for Independence Model = 130.31

Chi-Square for Independence Model with 1711 Degrees of Freedom = 132532.57
Independence AIC = 132650.57
Model AIC =2736.09
Saturated AIC = 3540.00
Independence CAIC = 133000.23
Model CAIC = 3802.87
Saturated CAIC = 14030.04

Normed Fit Index (NFI) = 0.98
Non-Normed Fit Index (NNFI) = 0.99
Parsimony Normed Fit Index (PNFI) = 0.91
Comparative Fit Index (CFI) = 0.99
Incremental Fit Index (IFT) = 0.99
Relative Fit Index (RFI) = 0.98

Critical N (CN) =739.67

Root Mean Square Residual (RMR) = 0.11
Standardized RMR = 0.043
Goodness of Fit Index (GFI) = 0.91
Adjusted Goodness of Fit Index (AGFI) = 0.90
Parsimony Goodness of Fit Index (PGFI) = 0.81
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APPENDIX K

K. TURKISH SUMMARY

Giris

Giiniimiizde bilginin hizli bir sekilde artmasi, bireylerin hem okul hem de is
yasaminda yeni bilgi ve becerilere sahip olmasi ihtiyacini giindeme getirmistir (Heo,
1999). Ozellikle, bilginin temel yapisindaki degisiklikler, egitim programlarinin
yeniden gézden gecirilmesine neden olmus, bilgi yiiklemeye yonelik geleneksel
egitim anlayisi yerine 0grenciyi merkeze alan yaklasimlarin 6n plana ¢ikmasini
gerektirmistir (Schoenfeld, 1992). Bu baglamda 6grenme siireci iizerinde aktif rol
alabilen, sorumluluk {iistlenebilen, hedefler belirleyebilen, neyi, ne zaman, nasil
yapacagina karar verebilen ve kararlarin1 gerceklestirebilen bireylerin yetistirilmesi
onem kazanmustir (Boekaerts, 1999).

Egitim alaninda yapilan arastirmalarda ogrencilerin 6grenme siireci iizerinde
aktif rol almasi konusu “6z-diizenleme” kavramini giindeme getirmistir. Genel
anlamada, 6z-diizenleme zihinsel bir yetenek veya akademik calisma becerisi
olmaktan ziyade 6grencinin 6grenmeye yonelik amaglar olusturdugu, bu amaclari
gerceklestirmeye yonelik stratejiler belirledigi ve stratejilerin sonuglarini izleyip
degerlendirdigi dongiisel bir siire¢ olarak tanimlanmaktadir (Pintrich, 2005). Bu
siire¢ icerisinde 6grenciler 6grenmeyi kendilerine saglanan bir aktivite olarak degil
de, kendi kendilerine yaptiklar1 bir aktivite olarak géormekte (Zimmerman ve
Martinez-Pons, 1990), bilislerini, giidiilerini ve davranislarini diizenleyerek 6grenme

siirecinde aktif ve yapici bir rol oynamaktadir (Zimmerman, 2005).
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Bilissel agidan, ogrenciler herhangi bir akademik gorevle karsilaginca isin
gereklerini yerine getirebilmek i¢in kendi bilgi ve becerilerini gozden gecirirler
(Winne, 2001), plan yaparlar, kendi kendilerini izler ve 6z-degerlendirmeler yaparlar
(Zimmerman ve Martinez-Pons, 1992). Davranissal agidan, 6grenciler en iy1
ogrenebilecekleri 6grenme ortamlarint hazirlar (Linnenbrink ve Pintrich, 2002),
zaman etkili bir sekilde kullanirlar (Lester, 1994). Giidiisel agidan ise 6grenciler
kendi hedeflerini belirler (Pintrich, 2000), yiiksek diizeyde 6z-yeterlik inancina
sahiptirler (Bandura, 1997) ve gerceklesterecekleri goreve olduk¢a deger verirler
(Bong, 2001).

Oz-diizenlemeye dayal1 6grenme iizerinde ¢alisan kuramcilar, soz konusu
becerinin gelistirilip 6l¢iilmesine yonelik cesitli modeller ortaya koymuslardir
(6rnegin; Boekaerts (1997), Pintrich ve De Groot (1990), Winne (2001) ve
Zimmerman (1989)). Her ne kadar bu modeller kendi aralarinda bir ¢ok farkliliklar
gosterse ve farkli degiskenler tizerinde durulsa da, genel olarak bir¢ogu iki temel
boyut lizerinde durmaktadir. Bu boyutlar, ‘6z-diizenleme stratejileri’ve ‘giidiisel
inanglar’dir.

Genel olarak, 6z-diizenleme stratejileri 6grencilerin materyalleri anlamak,
hatirlamak ve 6grenmek icin kullandiklar1 tekrarlama, ayrintilandirma ve orgiitleme
gibi bilissel stratejilerin yani sira biliglerini planlamak, izlemek ve diizenlemek icin
kullandiklar1 bilisiistii stratejileri kapsamaktadir (Pintrinch ve De Groot,
1990).Yapilan arastirmalar sadece 0z-diizenleme stratejileri kullanmanin
ogrencilerin basarilarini arttirmak icin yeterli olmadigini, bunlarin yaninda
ogrencilerin bu stratejileri kullanmak i¢in giidiilenmeleri gerektigini gostermektedir
(Anderman ve Maher, 1994; Elliot ve Harackietwicz, 1996; Greene ve Miller, 1996;
Pintrich, 1989).

Oz-diizenleme siirecinde dgrencilerin giidiilenmesine yardimci1 olan en
onemli 6gelerden biri giidiisel inanclaridir. Giidiisel inanglar, 6grencilerin olgulara,
olaylara ve konu alanina iligkin sahip olduklar fikirler ve deger yargilarini igerir

(Boekaerts, 1999). Giidiisel inanclar baslica hedef yonelimi, amaca odaklanma,
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gorev degeri ve 0z-yeterlik gibi 6grencinin kendisiyle ilgili inaniglarinin yan sira
(Pintrich ve De Groot, 1990) derse yonelik hedeflerin algilanmas1 gibi sinif
icerisindeki algilarim1 da icermektedir (Midgley ve digerleri, 2000). Yapilan
arastirmalar, Ozellikle hedef yonelimi ve 6z-yeterlik ile 6z-diizenleme strateji
kullanimi arasinda yiiksek bir korelasyon oldugunu ortaya koymustur (Pintrich ve
De Groot, 1990).

Oz-yeterlik bireyin bir isi gerceklestirebilme ve basarabilme yetenegi
konusundaki yargilarini ifade etmektedir (Pajares, 2002). Ogrencilerin 6z-yeterlik
inanci, onlarin 6grenme islevini basaril bir sekilde yerine getirebilmek icin gerekli
davranislar gosterecekleri konusundaki inanislari olarak tanimlanmaktadir
(Bandura, 1997). Bu konuda yapilan calismalar, 6z-diizenleme becerilerine sahip
olan dgrencilerin yiiksek derecede 0z-yeterlik inancina sahip olduklarini
gostermektedir (Linnenbrink ve Pintrich, 2002; Zimmerman ve Martinez-Pons,1990;
Garcia ve Pintrich, 1991).

Hedef yonelimi ise 6grencilerin 6grenmeye yonelik tutumu ya da amaglari
olarak tanimlanabilir (Dweck ve Elliot, 1988). Bu konuda yapilan ilk ¢alismalar
ogrenme yonelimi ve performans yonelimi olmak iizere iki tip hedef yonelimi
iizerine yogunlasmistir. Ilkinde temel amag derste sunulan konular1 tam olarak
ogrenmek ve bu konularda uzmanlagmak iken ikincisinde temel amag sinifta diger
ogrencilere ve 6gretmene performanslarini gostermek ve ne kadar basarili oldugunu
kanitlamaktir (Harackiewicz ve digerleri, 2002). Yapilan arastirmalar 6grenme
yonelimine sahip 6grencilerin hata yapmaktan ¢ekinmediklerini, aksine bunu
O0grenmenin bir pargasi olarak gordiiklerini (Diener ve Dweck, 1980), yiiksek
ogrenme giidiisiine sahip olduklarin1 ve 6grenirken degisik stratejiler kullandiklarini
(Pintrich, 2000) gostermistir. Bunun yaninda, performan yonelimine sahip dgrenciler
izerinde yapilan aragtirmalar ise akademik basart yoniinden kimi zaman olumlu
(Ames ve Archer, 1988; Ames, 1992; Elliot ve Church, 1997; Linnenbrink ve
Pintrich, 2002; Pintrich ve Schunk, 2002) kimi zaman olumsuz (Elliot ve Church,

1997; Harackiewicz ve digerleri, 2002; Pintrich, 2000) sonuglar vermistir.
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Giintimiizde performans yonelimi, performans yaklasma ve performans
kacinma olmak iizere iki alt boyutta incelenmektedir. Genel olarak, performans
yaklagma yonelimi olan 6grenciler sinifta en yiiksek notu alma ve en iyi olma ¢abasi
gosterirken performans kagcinma yonelimi olan dgrenciler sinifta aptal durumuna
diismeme ve anlamadiklarini saklama gayreti icinde bulunmuslardir (Elliot ve
Church, 1997; Pajares, 2001). Alan yazininda genellikle olumsuz akademik
davranislarla iligkilendirilen performans kaginma yonelimi, 0z-yeterlik ile negatif,
sinav kaygisi ve diisiik not ile pozitif yonde iligkili bulunmustur (Elliot ve
McGregor, 2001; Elliot ve Church, 1997; Kaplan et al, 2002). Bunun yaninda bazi
calismalarda basar1 gibi olumlu akademik sonuglarla iligkilendirilen performans
yaklagsma yonelimi (Linnenbrink, 2005), baz1 calismalarda kolay 6devleri tercih
etme, zor durumlarda kolayca pes etme, yardim istemekten kaginma ve ezber
kullanma gibi olumsuz akademik davranislarla iliskilendirilistir (Elliott ve
Harackiewicz, 1996; Kaplan ve digerleri, 2002; Wolters, 2004). Son yillarda yapilan
arastirmalarda 6grenme yonelimi i¢in de yaklagsma ve kaginma ayrimi yapilmast
gerektigi savunulsa da (Elliot, 1999; Pintrich, 2000; Pintrich ve Schunk, 2002) bu

ayrismanin 0grenme iizerine etkisi tam olarak anlasiimamustir.

Arastirmanin Amaci

Bu calismanin genel amaci ilkogretim matematik egitimi ile ilgili bazi
biligsel, davranigsal ve giidiisel kavramlari bir araya getirip bu kavramlar arasindaki
dogrudan ve dolayl iliskileri aciklayan bir yapisal esitlik modeli olusturmaktir. Bu
baglamda, 6grencilerin matematik egitimi ile ilgili hedef yonelimleri, derse yonelik
hedef algilar1, 6z-yeterlik inaniglari, 6z-diizenleme strateji kullanimlar ile akademik

basarilar1 arasindaki iliski incelenmistir.

Arastirmanin Onemi
Son yillarda akademik basari ile ilgili yapilan caligmalarin odak noktasini

ogrencilerin kendi 6grenme siireci iizerinde etkin rol oynadig1 6z-diizenleme kavrami
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olusturmustur. Ancak, cesitli 6gretim kademelerinde yapilan ulusal ve uluslararasi
calismalar, 68rencilerin en ¢ok korku duydugu ve basarisizlik gosterdigi derslerden
birinin matematik oldugunu vurgulamaktadir (Ryan ve Patrick, 2001; Turner ve
digerleri, 1998; Uredi ve Uredi, 2005). Bu durumda, ogrencilerin matematik
dersindeki basarisizlik durumunu onlemek i¢in 6grenme siireci ve akademik basari
ile ilgili degiskenlerin ortaya konulmasi gerekmektedir. Bu anlamda, elde edilen
bulgularin ilkdgretim 6grencilerinin matematik bagarisini arttirmaya yonelik
yapilacak calismalara 151k tutacag: diisiiniilmektedir. Ozellikle, 6grencilerin
matematik 0grenme motivasyonlarin artirmada ve 6z-diizenleyici 6grenmelerini
desteklemede hem teorik hem de pratik bilgiler sunacaktir.

Ayrica, ¢calisma kapsaminda ilkogretim matematik egitimi ile ilgili ¢esitli
biligsel, davranigsal ve giidiisel kavramlari bir araya getiren bir 6lcek hazirlanmugtir.
Bu amacla, alan yazininda sikca kullanilmakta olan Uyumsal Ogrenme Oriintiileri
Olgegi (PALS) ile Giidiilenme ve Ogrenme Stratejileri Olcegi’ne (MSLQ) ait bazi alt
boyutlar Tiirk¢e’ye uyarlanmistir. Gelistirilen bu 6l¢egin ilkogretim 6grencilerinin
matematik basarisini arttirmaya yonelik yapilacak calismalarda gecerli ve giivenilir

bir kaynak olacag diisiiniilmektedir.

Yontem
Katihhmcilar
Arastirmanin evreni, Ankara’daki tiim 7. sinif ilkdgretim ogrencileridir.
Arastirmanin orneklemi ise Ankara’nin farkli merkezi ve kirsal ilcelerinde devlet
okullarina devam eden 1019 yedinci sinif 6grencisinden olugsmaktadir. Bu ilceler
baslica Cankaya, Etimesgut, Kec¢ioren ve Yenimahalle’dir. Katilimcilara ait

demografik bilgiler Tablo 1’de 6zetlenmistir.
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Tablo 1 Katilimcilara Ait Demografik Bilgiler

Tlceler Okullar Siniflar Cinsiyet Siifta Okulda Tlcede
Bk Kz 0 ammer Katnme
Cankaya A Okulu A Simifi 7 6 13 29 360
B Smuft 10 6 16
B Okulu A Smifi 9 12 21 21
A Sinifi 21 18 39 113
C Okulu B Sinif 19 15 34
C Sinif 33 7 40
D Okulu A Smufi 12 10 22 71
B Sinif 9 10 19
C Sinifi 18 12 30
E Okulu A Smifi 10 5 15 15
F Okulu A Sinift 14 13 27 111
B Smuft 16 12 28
C Sinif 13 15 28
D Sinifi 14 14 28
Etimesgut G Okulu A Simifi 21 18 39 84 203
B Sinifi 23 22 45
H Okulu A Sinif 14 16 30 119
B Smuft 16 15 31
C Sinifi 13 14 27
D Smifi 15 16 31
Kecioren I Okulu A Smifi 15 10 25 151 283
B Sinif 15 16 31
C Sinifi 15 16 31
D Smifi 10 23 33
E Smifi 16 15 31
J Okulu A Sinift 22 18 40 132
B Sinif 18 13 31
C Sinifi 18 14 32
D Smifi 17 12 29
Yenimahalle K Okulu A Sinifi 15 17 32 173 173
B Smuft 17 19 36
C Sinif 18 18 36
D Sinifi 20 14 34
E Smifi 15 20 35
Toplam 11 okul 34 sif 538 481 1019 1019 1019
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Calismada Cankaya il¢esindeki 6 okuldan (360 6grenci; %35,5), Etimesgut
ilgesindeki 2 okuldan (208 6grenci; %20), Kecioren ilgesindeki 2 okuldan (283
ogrenci; %?27,7) ve Yenimahalle ilgesindeki 1 okuldan (173 6grenci; %17) olmak
tizere toplam 11 devlet okulundan veri toplanmistir. Veriler toplam 34 sinifta
ogrencilerin normal ders saatleri sirasinda toplanmistir. Siniflarin mevcutlar 13 ile

45 arasinda degismektedir. Ogrencilerin 481’1 kiz (%47,2), 538’1 (%52,8) erkektir.

Veri Toplama Araci

Veri toplama araci olarak bir 6l¢cek ve bir matematik basari testi
uygulanmstir. Olgek katilimcilarin matematik dersi ile ilgili hedef yonelimlerini,
ders ortamina yonelik hedef algilarini, 6z-yeterlik inaniglarini, 6grenme stratejilerini
kullanimlarini ve bazi kisisel bilgilerini 6l¢gmektedir. Toplam 58 maddeden olusan
olcek hazirlanirken ilgili alanda daha nceden gelistirilmis Uyumsal Ogrenme
Oriintiileri Olcegi (PALS; Patterns of Adaptive Learning Survey) ile Giidiillenme ve
Ogrenme Stratejileri Olcegi’nden (MSLQ; Motivated Strategies for Learning
Questionnaire) yararlanilmstir.

Uyumsal Ogrenme Oriintiileri Olcegi, Midgley ve arkadaslari tarafindan
2000 yilinda gelistirilmis ve egitim alaninda ilkogretimden yiiksekdgretime kadar
bircok seviyede kullanilmistir. Olgek genel olarak 6grenme ortaminin dogast ile
ogrencilerin giidiileri, inanislar1 ve davraniglar arasindaki iliskileri 6l¢mek icin
gelistirilmistir. Olcek, 6grenci dlgegi ve 6gretmen Slgedi olmak iizere iki ana
boyuttan olusmaktadir. Ogrenci 6lcegi baslica 6grencilerin kisisel hedef
yonelimlerini, derse yonelik hedef algilarini, 6gretmenlere yonelik hedef algilarini,
akademik algilarini ve aile ile ¢evrelerine yonelik algilar1 6l¢cmektedir. Benzer
sekilde, 6gretmen Olgegi ise 6gretmenlerin okula yonelik hedef algilarini, derse
yonelik hedeflerini ve kisisel 6gretim etkinliklerini 6l¢mektedir.

Giidiilenme ve Ogrenme Stratejileri Olcegi ise Pintrich ve arkadaslari
tarafindan 1991 yilinda gelistirilmis ve genellikle yiliksekogretim seviyesinde

kullanilmustir. Olgek, giidiisel inanglar ve 6grenme stratejileri olmak iizere iki ana

217



boyuttan olugsmaktadir. Giidiisel inan¢lar boyutu baslica hedef yonelimi, amaca
odaklanma, gorev degeri ve 6grenme inanislarinin kontrolii gibi konulari
olgmektedir. Ogrenme stratejileri boyutu ise tekrarlama, ayrintilandirma, 6rgiitleme,
kritik diisiinme gibi biligsel stratejilerin yani sira bilisiistii 6z-diizenleme stratejileri
ile zaman ve ¢alisma cevresi yonetimi gibi stratejileri 6l¢mektedir.

Tablo 2’de 6lcekte dlciilen boyutlara ait bilgiler 6zetlenmistir. Ogrencilerin
matematik dersi ile ilgili hedef yonelimleri, matematik 6grenmeye yonelik tutumlari
ya da amaclar olarak da tanimlanmaktadir. Bu calismada, 6grencileri hedef
yonelimleri Uyumsal Ogrenme Oriintiileri Olgegi’nden yararlanilarak olciilmiistiir.
‘Kesinlikle katiliyorum’, ‘katiliyorum’, ‘biraz katihyorum’, ‘katilmiyorum’, ve
‘kesinlikle katilmiyorum’ seklinde 5°li Likert tipinde derecelendirilen 14 madde ii¢
alt boyutta incelenmistir. Alt boyutlar basilca sunlardir: (1) Ogrenme y6nelimi (6rn:
Bu yilki matematik dersinde bir¢ok yeni kavram 6grenmek benim i¢in 6nemlidir;
Matematik dersinde isledigimiz konular1 eksiksiz anlamak benim icin énemlidir), (2)
Performans yaklasma yonelimi (6rn: Matematik dersindeki hedeflerimden biri,
arkadaglarima bu derste iyi oldugumu gostermektir; Siniftaki diger 6grencilere gore
zeki goriinmek benim icin 6nemlidir), (3) Performans ka¢inma yonelimi (6rn:
Matematik dersini anlamiyormus gibi goriinmek istemem; Matematik dersindeki bir
amacim, bu derste zorlaniyormus gibi goriinmemektir). Orjinal ¢alismada yapilan i¢
tutarlilik testleri sonucu Cronbach alpha katsayilar sirasiyla 0.85, 0.89, 0.74 olarak
hesaplanmistir. Bu calismada ise alpha giivenirlik katsayilar sirasiyla 0.82, 0.86,
0.61 olarak hesaplanmustir.

Benzer sekilde, 6grencilerin matematik dersinin hedeflerini nasil algiladiklari
da Uyumsal Ogrenme Oriintiileri Olcegi’nden yararlanilarak olciilmiistiir. 5°1i Likert
tipinde derecelendirilen 14 madde ii¢ alt boyutta incelenmistir. Alt boyutlar basilca
sunlardir: (1) Ogrenme yonelimli ders ortamu (6rn: Matematik dersimizde asil amag,
derste islenen konular1 hakkiyla anlamaktir; Matematik dersimizde bir seyler
ogrendigimiz siirece yanlis yapmamiz problem degildir), (2) Performans yaklasma

yonelimli ders ortami (6rn: Matematik dersimizde asil hedef, iyi not almaktir;
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Matematik dersimizde sorular1 dogru cevaplamak ¢ok énemlidir), (3) Performans
kacinma yonelimli ders ortami (6rn: Matematik dersimizde basarisiz gibi
goriinmemek ¢ok onemlidir; Matematik dersimizde arkadaslarinin 6niinde hata
yapmamak onemlidir). Orjinal caligmada sirasiyla 0.76, 0.70, 0.83 olarak hesaplanan
alpha katsayilari, bu ¢alismada 0.71, 0.67, 0.80 olarak hesaplanmustir.

Giidiilenme ve Ogrenme Stratejileri Olcegi’nden yararlamlarak 6lciilmiistiir. Oz-
yeterlik kavrami genel olarak dgrencilerin 6grenme islevini basarili bir sekilde
yerine getirebilme konusundaki yargilarini ifade etmektedir. Bu kavrami 6lgmek
izere ‘beni tam olarak yansitiyor’, ‘beni biraz yansitiyor’, ‘beni hi¢ yansitmiyor’
seklinde 7°1i Likert tipinde derecelendirilen 8 madde kullanilmistir (6rn: Matematik
dersinin en zor konulari bile 6grenebilecegimden eminim; Matematik dersinde
basarili olacagimi diisiiniiyorum). Orjinal ¢calismada 0.93 olarak hesaplanan alpha
giivenirlik katsayisi, bu calismada 0.92 olarak hesaplanmistir.

Ogrencilerin matematik 6grenimleri sirasinda kullandiklar1 6z-diizenleme
stratejileri de Giidiilenme ve Ogrenme Stratejileri Olcegi’nden yararlamlarak
Olctilmiistiir. 7°1i Likert tipinde derecelendirilen 22 madde ii¢ alt boyutta
incelenmistir. Alt boyutlar basilca sunlardir: (1) Ayrintilandirma (6rn: Matematik
dersine ¢alisirken, ders notlari, kitaplar ve sinifta konusulanlar gibi farkli
kaynaklardan edindigim bilgileri bir araya getiririm; Calistigim matematik
konularinin, 6nceden bildigim konularla baglantisin1 kurmaya ¢alisirim), (2)
Orgiitleme (6rn: Matematik dersinde verilen kaynaklara calisirken, diisiincelerimi
diizenlemeye yardimci olmasi icin konularin basliklarini ve alt bashiklarini ¢ikaririm;
Matematik dersine ¢alisirken, okudugum bilgilerin ve derste tuttugum notlarin
tizerinden gecip en 6nemli noktalar1 bulmaya calisirim, (3) Bilisiistii 6z-diizenleme
(6rn: Matematik calisirken, kendime konuya odaklanmama yardimei olacak sorular
sorarim; Matematik ¢alisirken anlamakta zorlandigimda, ¢alisma yontemimi
degistiririm). Orjinal ¢alismada sirasiyla 0.76, 0.64, 0.79 olarak hesaplanan alpha
giivenirlik katsayilari, bu ¢alismada 0.83, 0.78, 0.84 olarak hesaplanmistir.
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Dolayisiyla, 6grenme strateji kullanimu ile ilgili alt boyutlar i¢in elde edilen katsay1

degerleri orjinal 6l¢ekte elde edilenlerden daha yiiksektir.

Tablo 2 Olgekte Olgiilen Boyutlara Ait Ozet Bilgiler

Boyutlar Alt Boyutlar Madde Giivenilirlik
Sayis1  ( Cronbach Alpha)

Orjinal Bulgu

Hedef ) grenme Y Onelimi 5 0,85 0,81
Yonelimi (Mastery Goal Orientation: MGO)
Performans YaklasmaYonelimi 5 0,89 0,85

(Performance Approach Goal Orientation:
PAPGO)

Performans Kacinma Yo6nelimi 4 0,74 0,61

(Performance Avoidance Goal Orientation:
PAVGO)

Derse Ogrenme Yonelimli Ortam 6 0,76 0,71

Yonelik (Classroom Mastery Goal Structure:
Hedef CMGS)

Algilama Performans Yaklasma Yo6nelimli Ortam 3 0,70 0,66

(Classroom Performance Approach Goal
Structure: CPAPGS)

Performans Kacinma Yo6nelimli Ortam 5 0,83 0,80

(Classroom Performance Avoidance Goal
Structure: CPAVGS)

Oz-Yeterlik  Oz-Yeterlik (SE) 8 0,93 0,92

Ogrenme Ayrintilandirma 6 0,76 0,82
Stratejileri (Elaboration: ELA)
Orgiitleme 4 0,64 0,78
(Organization: ORG)
Bilisiistii Oz-diizenleme 12 0,79 0,84
(Metacognitive Self-Regulation: MSR)

Calisma kapsaminda segilen alt boyutlar Tiirkce’ye cevrilirken daha dnce
yapilan bazi cevirlerden faydalanilmistir. Uyumsal Ogrenme Oriintiileri Olcegi icin

Tas ve Tekkaya’nin fen bilgisi egitimi i¢in 2008 yilinda hazirladig ¢ceviriden
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faydalanilmustir. Giidiilenme ve Ogrenme Stratejileri Olgegi icin ise Biiyiikoztiirk ve
arkadaglarinin cesitli kademeler ve dersler i¢in 2004 yilinda hazirladigi ¢evirinin
yani sira Sungur’un biyoloji egitimi i¢in 2004 yilinda hazirladigi ¢ceviriden
faydalanilmistir. Ceviriler yapilirken 6zellikle Tiirk okul kiiltiiriine, ilkogretim
seviyesine ve matematik egitimine uygunlugu gz oniinde bulundurulmustur.
Hazirlanan 6lcek oncelikle Ingiliz dili uzmanlari tarafindan incelenerek cevirinin
uygunlugu, maddelerin anlasilirligi ve akicilig acisindan degerlendirilmistir.
Sonrasinda konu alan egitim uzmanlari tarafindan incelenerek maddelerin matematik

egitimine ve ilkdgretim seviyesine uygunlugu degerlendirilmistir.

Tablo 3 Basar1 Testi Sorularinin icerik Analizi

Alt Ogrenme  Konular 2008 2009 Basar
Alanlar SBS SBS Testi
Sayilar Tam Sayilarla Islemler 1 1 1

(3 kazanim)
Rasyonel Sayilar 1 1
(3 kazanim)
Rasyonel Sayilarla Islemler 1 1 2
(4 kazanim)

Cebir Cebirsel Ifadeler 1 2
(2 kazanim)
1. Dereceden Denklemler 1 2
(5 kazanim)

Geometri Dogrular ve Acilar 2 1 1
(6 kazanim)
Cember ve Daire 1 1
(5 kazanim)

Toplam 6 5 10

Bagsar testi ise katilimcilarin matematik basarilarini 6l¢mek igin
hazirlanmistir. Ogrencilerin matematik basarilari testine verdikleri dogru cevap

sayis1 kullanilarak ol¢iilmiistiir. 10 adet coktan se¢meli sorudan olusan testin soru
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yapist ve konu kapsami 2008 ve 2009 yillarinda uygulanmis olan 7. sinif Seviye
Belirleme Sinav (SBS) sorular1 incelenerek hazirlanmistir. Bunun yaninda, sorular
hazirlanirken 7. simif matematik ders kitabinda yer alan sorulardan da
faydalanilmistir. Bu hususta, testin kapsam gecerligini 6l¢mek icin uzman goriisleri
alinmistir.

Ana caligma bahar donemi baslangicinda uygulandigi i¢in basari testinin
konu kapsami giiz donemi konulari ile sinirlandirilmistir. Ayrica, veri toplama
aracinin giivenirlik ve gecerligini kontrol etmek i¢in yapilan pilot ¢caligma sirasinda
‘Oran ve Orantr’, ‘Cokgenler’, ‘Esitlik ve Benzerlik’ gibi konularin yer aldig: 3.
tinite heniiz islenmemis oldugu i¢in hazirlanan sorular giiz doneminde islenen ilk iki
initeyi kapsamaktadir. Tablo 3’te giiz donemine ait alt 6grenme alanlar1, konular,
kazanim sayilari, 2008 SBS ve 2009 SBS sorulariin konu dagilimlar: ve basari testi
sorularinin konu dagilimlar 6zetlenmistir. Ayrica, Tablo 4’te basari testi sorularinin

giicliik dereceleri ‘Basit’, ‘Orta’ ve ‘Gii¢’ olmak lizere ii¢ kategoride 6zetlenmistir.

Tablo 4 Basar1 Testi Sorularinin Giicliik Dereceleri

Alt Konular Giigliik Dereceleri Toplam
Ogrenme -
Alanlar Basit Orta Zor
Sayilar Tam Sayilarla Islemler 1. soru 1
Rasyonel Sayilar 2. soru 1
Rasyonel Sayilarla Islemler 3. soru 4. soru 2
Cebir Cebirsel ifadeler 5. soru 2
6. soru
1. Dereceden Denklemler 7. soru 8. soru 2
Geometri Dogrular ve Acilar 9. soru 1
Cember ve Daire 10. Soru 1
Toplam 2 6 2 10
Pilot calisma

Ana calisma i¢in veri toplama siirecine baglamadan once Cankaya il¢esinin

farkl1 mahallelerindeki ii¢ devlet okulunda, 250 yedinci simif 6grencisine ile bir pilot
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calisma uygulanmustir. Pilot calismaya katilan 6grencilere ait demografik bilgiler
Tablo 5’te 6zetlenmistir. Kisaca, pilot ¢alisma toplam 9 sinifta 6grencilerin normal
ders saatleri sirasinda uygulanmistir. Siniflarin mevcutlan 8 ile 19 arasinda

degismektedir. Ogrencilerin 122°si kiz (%48,8), 128’1 (%51,2) erkektir.

Tablo 5 Pilot Caligmadaki Katilimcilara Ait Demografik Bilgiler

Okullar  Ilceler Siniflar Cinsiyet Toplam
Erkek Kiz

A Okulu Cankaya- A Smifi 15 15 79
Cukurambar B Sinifi 9 17

C Simifi 8 15

B Okulu Cankaya- A Smifi 19 9 80
Cigdem g 17 12
C Smifi 10 13

C Okulu Cankaya- A Smifi 18 9 91
Balgat BSmfi 14 15
C Sinift 18 17

Toplam 128 122 250

Pilot calismadan elde edilen veriler, 6ncelikle 6l¢cek maddelerinin faktor
yapilarini incelemek ve amacina uymayan maddeleri belirlemek iizere agimlayict
faktor analizi (exploratory factor analysis) yapmak icin kullanilmistir. Her boyut i¢in
yapilan ayr1 agimlayici analizlerde maddelerin faktor yiikleri incelenmis, KMO
orneklem uygunluk katsayilart hesaplanmis ve Barlett Sphericity testleri yapilmistir.
Genel olarak, verilerin dogrulayici faktor analizine uygunlugu icin KMO 6rneklem
uygunluk katsayisinin 0,60 ve iizeri olmasi, Barlett Sphericity testinin ise anlamli
cikmasi beklenmektedir.

Bu ¢alismada, hedef yonelimi boyutuna ait KMO 6rneklem uygunluk
katsayis1 0,82 ve Barlett Sphericity testi analaml (x2: 977.34, p= 0.00) bulunmustur.
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Maddelerin faktor yiikleri 0,33 ile 0,84 arasinda degismektedir. Temel bilesenler
teknigi (principle components analysis) kullanilarak yapilan faktor ¢oziimlemesi
sonuglarina gore 6zdegeri (eigenvalue) 1’in iizerinde olan 3 alt boyut bulunmakta ve
bu alt boyutlar toplam varyansin %353,7’sini agiklamaktadir. Benzer sekilde, derse
yonelik hedef algilama boyutu icin KMO 6rneklem uygunluk katsayisi 0,84, Barlett
Sphericity testi ise analamli (x*= 1191.49, p= 0.00) bulunmustur. Maddelerin faktor
yiikleri 0,35 ile 0,85 arasinda degismektedir. Ozdegeri 1’in iizerinde olan 3 alt boyut
bulunmakta ve bu alt boyutlar toplam varyansin %57,7’sini agiklamaktadir.

Oz-yeterlik boyutu icin KMO 6rneklem uygunluk katsayisinin 0,92 ve
Barlett Sphericity testi analamli (x’= 1290.39, p= 0.00) bulunmustur. Maddelerin
faktor yiikleri 0,64 ile 0,84 arasinda degismektedir. Ozdegeri 1’in iizerinde olan
sadece 1 alt boyut bulunmakta ve bu alt boyut toplam varyansin %64,9’unu
aciklamaktadir. Son olarak, 6grenme stratejileri boyutu igcin KMO 6rneklem
uygunluk katsayisinin 0,92 ve Barlett Sphericity testi analamli (X2:2352. 19.39,
p=0.00) bulunmustur. Maddelerin faktor yiikleri 0,31 ile 0,79 arasinda
degismektedir. Ozdegeri 1’in iizerinde olan 3 alt boyut bulunmakta ve bu alt boyutlar
toplam varyansin %51,3’tinii aciklamaktadir. Sonug olarak, yapilan analizlere gore
daha gecerli ve giivenilir sonuclar elde etmek icin dl¢ekteki higbir boyuttan herhangi
bir madde silinmemistir.

Pilot ¢calismadan elde edilen veriler ayrica matematik basari testinin analizi
icin kullanilmustir. Oncelikle, 6grencilerin matematik basari testine verdikleri dogru
cevap sayilari ile 6. sinif SBS matematik testine verdikleri dogru cevap sayilari
karsilastirilmis, test basarisi ile SBS basaris1 arasinda pozitif yiiksek korelasyon
(r=0,598, N= 242, p<0.01) oldugu saptanmistir. Sonra, elde edilen korrelasyon
degeri kullanilarak belirleme katsayisi (coefficient of determination) hesaplanmus,
bulunan 35,76 degeri matematik basari testi ile 6. stnif SBS matematik testi arasinda
%36’ 11k ortak varyans oldugunu gostermistir. Son olarak, teste verilen dogru cevap

sayilar1 kullanilarak sorularin giicliik dereceleri kontrol edilmistir.
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Verilerin Toplanmasi ve Coziimlenmesi

Veriler, 2009-2010 akademik yil1 bahar doneminde, Ankara’daki devlet
okullarina devam eden 1019 yedinci simif 6grencisinden toplanmustir. Veri toplama
araci optik form olarak hazirlanmis ve katilimcilarin normal ders saatleri sirasinda
uygulanmustir. Her uygulama yaklasik bir ders saati siirmiistiir. Veriler optik
okuyucu ile girilmis, analizlere baglamadan 6nce girilen verilerin dogrulugunu test
etmek iizere veri giris hatalarinin kontrolu, kay1p verilerin belirlenmesi ve aykiri
degerlerin tespiti gibi ¢esitli veri eleme yontemleri kullanilmistir. Verilerin
coziimlenmesinde, agimlayici faktor analizi, giivenilirlik testi ve cesitli betimsel
analizler icin PASW Statistics 18.0 programi kullanilmistir. Dogrulayici faktor
analizi ve yapisal esitlik modeli ¢calismalarinda ise LISREL 8.80 for Windows

programi kullanilmistir.

Bulgu ve Yorumlar

Ana caligmada veri analizi ve hipotez testi i¢in yapisal esitlik modellemesi
(structural equation modeling) teknigi kullanilmistir. Esas veri analizinden 6nce
verilerin dogrulugunu test etmek tizere veri giris hatalarin1 kontrol etmek, kayip
verileri belirlemek ve aykir1 degerleri tespit etmek gibi cesitli veri eleme yontemleri
kullanilmistir. Ardindan ¢alismadaki birtakim degiskenleri tanimlamak ve 6zetlemek
icin cesitli betimsel analizler yapilmistir. Esas veri analizi icin 6lgekte yer alan her
boyuta yonelik bir dogrulayici faktor analizi (confirmatory factor analysis) yapilmus,

ayrica tiim ornekleme yonelik yapisal esitlik modellemesi ¢alisilmistir.

Dogrulayic1 Faktor Analizleri

Dogrulayici faktor analizi, genellikle dlceklerin faktoryel (yap1) gecerligini
test etmek i¢in kullanilir ve genel olarak belirli degiskenlerin bir kuram temelinde
onceden belirlenmis faktorler iizerinde yer alip almadiginin sinanmasina dayanir. Bu

calismada, her boyuta ait gizil degiskenlerin ve gosterge degiskenlerin faktor yapilari
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dogrulayici faktor analizleri ile stnanmustir. i1k olarak hicbir baglant1 eklemeden her
modelin uyum istatistikleri ve modifikasyon indeksleri sonuglar1 incelenmistir.
Sonra, sinanan faktor yapilarinin verilerle daha yiiksek uyum saglamasi icin
modifikasyon indeksleri degerlendirilmis ve baz1 maddelerin hatalar1 arasinda
korelasyon diizeyleri dikkate alinarak revizyonlar yapilmistir.

Her alt boyut icin ayr1 yapilan analiz sonuglarina gore hedef yonelimi alt
boyutunda 3 faktor (y°= 145.67, df= 64, y*/df=2.27, GFI= 0.98 ve AGFI= 0.96),
derse yonelik hedef algilama alt boyutunda 3 faktor (x2: 148.31, df= 64, Xz/df: 2.31,
GFI= 0.97 ve AGFI= 0.96), 6z-yeterlik alt boyutunda 1 faktor (y’= 17.22, df= 13,
y*/df=1.30, GFI= 0.99 ve AGFI= 0.98) ve 6grenme stratejileri alt boyutunda 3
faktor (x’= 355.11, df= 193, y*/df= 1.83, GFI= 0.96 ve AGFI= 0.94) olmak iizere
toplam 10 faktérden olusan bir yap1 elde edilmistir. Sirasyila Tablo 6’da hedef
yonelimi boyutunun model uyum degerleri, Tablo 7°de derse yonelik hedef algilama
boyutunun model uyum degerleri, Tablo 8’de 6z-yeterlik boyutunun model uyum
degerleri ve Tablo 9’da 6grenme stratejileri boyutunun model uyum degerleri
Ozetlenmistir. Sonug olarak, dogrulayici faktor analizleri 6l¢cegin faktor yapisina
iliskin 6nerilen 6l¢me modelinin gecerli oldugunu gostermektedir. Diger bir deyisle,
Tiirkge’ye uyarlanan her alt boyutun orjinal dlceklerde onerilen faktor yapilarina bire

bir uydugunu gostermektedir.
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Tablo 6 Hedef Yo6nelimi Boyutunun Model Uyum Degerleri

Uyum Olgiitleri Kabul Edilebilir Calismada Elde
Uyum Edilenler
Ki-Kare Anlamsiz 145,67
(Chi-Squared: 1) (p = 0,00)
Normlastirilmis Ki-Kare NC<5 2,27
(Normed Chi-Squared: NC)
Uyum lyiligi Indeksi GFI1>0,90 0,98
(Goodness of Fit Index: GFI)
Diizeltilmis Uyum lyiligi Indeksi AGFI>0,90 0,96
(Adjusted Goodness of Fit Index: AGFI)
Yaklasik Hatalarin Ortalama Karekokii 0,05<RMSEA<0,10 0,03
(Root Mean Square Error of Approximation: (orta derecede uyum) (cok iyi uyum)
RMSEA) RMSEA<0,05
(cok iyi uyum)
Ortalama Hatalarin Karekokii RMR<0,05 0,05
(Root Mean Square Residual: RMR)
Standart Ortalama Hatalarin Karekokii S-RMR<0,05 0,04
(Standardized Root Mean Square Residual:
S-RMR)
Sikilik Uyum lyiligi Indeksi Olabildigince Yiiksek 0,59
(Parsimony Goodness of Fit Index: PGFI)
Sikilik Normlagtirilmis Uyum Indeksi  Olabildigince Yiiksek 0,69
(Parsimony Normed Fit Index: PNFI)
Normlastirilmis Uyum Indeksi NFI>0,90 0,98
(Normed Fit Index: NFI)
Normlastirilmamis Uyum Indeksi NNFI>0,90 0,99
(Non-Normed Fit Index: NNFI)
Karsilastirict Uyum Indeksi CFI>0,90 0,99
(Comparative Fit Index: CFI)
Fazlalik Uyum Indeksi IF1>0,90 0,99
(Incremental Fit Index: IFI)
Goreli Uyum Indeksi RFI>0,90 0,98

(Relative Fit Index: RFI)
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Tablo 7 Derse Yonelik Hedef Algilama Boyutunun Model Uyum Degerleri

Uyum Olgiitleri Kabul Edilebilir Bulgu
Uyum
Ki-Kare Anlamsiz 148,31
(Chi-Squared: 1) (p = 0,00)
Normlastirilmis Ki-Kare NC<5 2,31
(Normed Chi-Squared: NC)
Uyum lyiligi Indeksi GFI1>0,90 0,97
(Goodness of Fit Index: GFI)
Diizeltilmis Uyum lyiligi indeksi AGFI>0,90 0,96
(Adjusted Goodness of Fit Index: AGFI)
Yaklasik Hatalarin Ortalama Karekokii 0,05<RMSEA<0,10 0,03
(Root Mean Square Error of Approximation: (orta derecede uyum) (cok iyi uyum)
RMSEA) RMSEA<0,05
(cok iyi uyum)
Ortalama Hatalarin Karekokii RMR<0,05 0,06
(Root Mean Square Residual: RMR)
Standart Ortalama Hatalarin Karekokii S-RMR<0,05 0,04
(Standardized Root Mean Square Residual:
S-RMR)
Sikilik Uyum lyiligi Indeksi Olabildigince Yiiksek 0,59
(Parsimony Goodness of Fit Index: PGFI)
Sikilik Normlagtirilmis Uyum Indeksi  Olabildigince Yiiksek 0,69
(Parsimony Normed Fit Index: PNFI)
Normlastirilmis Uyum Indeksi NFI>0,90 0,98
(Normed Fit Index: NFI)
Normlastirilmamis Uyum Indeksi NNFI>0,90 0,98
(Non-Normed Fit Index: NNFI)
Karsilastirict Uyum Indeksi CFI>0,90 0,99
(Comparative Fit Index: CFI)
Fazlalik Uyum Indeksi IF1>0,90 0,99
(Incremental Fit Index: IFI)
Goreli Uyum Indeksi RFI>0,90 0,97

(Relative Fit Index: RFI)
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Tablo 8 Oz-Yeterlik Boyutunun Model Uyum Degerleri

Uyum Olgiitleri Kabul Edilebilir Bulgu
Uyum
Ki-Kare Anlamsiz 17,22
(Chi-Squared: Xz) (p = 0,00)
Normlastirilmis Ki-Kare NC<5 1,30
(Normed Chi-Squared: NC)
Uyum lyiligi Indeksi GFI1>0,90 0,99
(Goodness of Fit Index: GFI)
Diizeltilmis Uyum lyiligi Indeksi AGFI>0,90 0,98
(Adjusted Goodness of Fit Index: AGFI)
Yaklasik Hatalarin Ortalama Karekokii 0,05<RMSEA<0,10 0,01
(Root Mean Square Error of Approximation: (orta derecede uyum) (cok iyi uyum)
RMSEA) RMSEA<0,05
(cok iyi uyum)
Ortalama Hatalarin Karekokii RMR<0,05 0,03
(Root Mean Square Residual: RMR)
Standart Ortalama Hatalarin Karekokii S-RMR<0,05 0,01
(Standardized Root Mean Square Residual:
S-RMR)
Sikilik Uyum lyiligi Indeksi Olabildigince Yiiksek 0,36
(Parsimony Goodness of Fit Index: PGFI)
Sikilik Normlagtirilmis Uyum Indeksi Olabildigince Yiiksek 0,46
(Parsimony Normed Fit Index: PNFI)
Normlastirilmis Uyum Indeksi NFI>0,90 1,00
(Normed Fit Index: NFI)
Normlastirtlmamis Uyum Indeksi NNFI>0,90 1,00
(Non-Normed Fit Index: NNFI)
Karsilastirict Uyum Indeksi CFI>0,90 1,00
(Comparative Fit Index: CFI)
Fazlalik Uyum Indeksi IF1>0,90 1,00
(Incremental Fit Index: IFI)
Goreli Uyum Indeksi RFI>0,90 1,00

(Relative Fit Index: RFI)
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Tablo 9 Ogrenme Stratejileri Boyutunun Model Uyum Degerleri

Uyum Olgiitleri Kabul Edilebilir Bulgu
Uyum
Ki-Kare Anlamsiz 355,11
(Chi-Squared: Xz) (p=0,00)
Normlastirilmis Ki-Kare NC<5 1,83
(Normed Chi-Squared: NC)
Uyum lyiligi Indeksi GFI>0,90 0,96
(Goodness of Fit Index: GFI)
Diizeltilmis Uyum lyiligi indeksi AGFI>0,90 0,94
(Adjusted Goodness of Fit Index: AGFI)
Yaklasik Hatalarin Ortalama Karekokii 0,05<RMSEA<0,10 0,02
(Root Mean Square Error of (orta derecede uyum) (cok iyi uyum)
Approximation: RMSEA) RMSEA<0,05
(¢ok iyi uyum)
Ortalama Hatalarin Karekokii RMR<0,05 0,12
(Root Mean Square Residual: RMR)
Standart Ortalama Hatalarin Karekokii S-RMR<0,05 0,03
(Standardized Root Mean Square Residual:
S-RMR)
Sikilik Uyum lyiligi Indeksi Olabildigince Yiiksek 0,73
(Parsimony Goodness of Fit Index: PGFI)
Sikilik Normlagtirilmis Uyum Indeksi ~ Olabildigince Yiiksek 0,83
(Parsimony Normed Fit Index: PNFI)
Normlastirilmis Uyum Indeksi NFI>0,90 0,99
(Normed Fit Index: NFI)
Normlastirilmamis Uyum Indeksi NNFI>0,90 0,99
(Non-Normed Fit Index: NNFI)
Karsilastirict Uyum Indeksi CFI>0,90 1,00
(Comparative Fit Index: CFI)
Fazlalik Uyum Indeksi IF1>0,90 1,00
(Incremental Fit Index: IFI)
Goreli Uyum Indeksi RFI>0,90 0,99

(Relative Fit Index: RFI)
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Yapisal Esitlik Modeli

Acimlayici ve dogrulayici faktor analizleri sonuglarina gére hedef yonelimi
boyutunda 3 gizil degisken, derse yonelik hedef algilama boyutunda 3 gizil degisken,
0z-yeterlik boyutunda 1 gizil degisken ve 6grenme stratejileri boyutunda 3 gizil
degisken olmak iizere toplam 10 gizil degisken ve 58 gosterge degiskenden olusan
bir yap1 elde edilmistir. Yapisal esitlik modellemesinde bunlara ilaveten matematik
basaris1 gizil degiskeni eklenmistir.

Modelin olusturulmasi ilk olarak alan yazininda yapilan aragtirmalar
dogrultusunda bir hipotez model 6ne siiriilerek baglamistir. Parametreler
hesaplanirken ham veriler kullanilmis, verilerin ¢6ziimiinde temel ¢ikarim teknigi
olarak robust maksimum olasilik (Robust Maximum Likelihood) kullanilmastir.
Modelin eldeki veri ile uyumunun sinanmasi i¢in ki kare testi (chi square goodness
of fit test) uygulanmistir. Genel olarak model ile veri arasinda iyi uyum elde
edilmistir.

Modelin gelistirilmesi i¢in modifikasyon indekslerinin 6nerdigi bazi
baglantilar modele eklenmistir. Bu amag¢ dogrultusunda performans kacinma
yoneliminden (PAVGO) performans yaklagma yonelimine (PAPGO) bir path
eklenmistir (ki karedeki azalma 10,4). Benzer sekilde, performans yaklasma
yoneliminden (PAPGO) de performans kaginma yonelimine (PAVGO) bir path
eklenmistir (ki karedeki azalma 158,7). Ayrica, baz1 maddeler arasindaki
korelasyonlar serbest birakilmistir. Bunlarin bir kism1 dogrulayici factor analizleri

sirasinda LISREL programinin 6nerdigi baglantilardan olusmaktadir.
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a, 5DT lﬂ, 96 0.09

Chi-S quare=2376.09, df=1590, P-value=0.00000, RMSEA=0022

Sekil 1 Standart Katsayili Yapisal Esitlik Modeli

Sonug olarak elde edilen model Sekil 1°de gosterilmistir. Modelde, derse
yonelik hedef algilama boyutuna ait 3 gizil degisken (Cmgs, Cpapgs, Cpavgs) ile 6z-
yeterlik (Se) degiskeni gizil i¢sel degisken olarak, diger degiskenler ise gizil digsal
degisken olarak tanimlanmistir. Genel olarak, modelin karmasik ve ¢cok degiskenli
oldugu gézoniine alindiginda uyum indekslerinin (y*= 2376.09, df= 1590,
RMSEA=0.022) ¢ok iyi uyum gosterdigi goriilmektedir.

Tablo 10’da modeldeki yapisal esitlikler i¢in elde edilen LISREL
kestirimleri, standart hatalar, t degerleri ve belirleme katsayilar1 verilmektedir.
LISREL kestirimlerinden beta ( ), bagimli bir gizil degiskenin bagka bir bagiml
gizil degisken iizerindeki regrasyonunu gosteren baglanti katsayisidir. Gama () ise
bagimsiz bir gizil degiskenin bagiml bir gizil degisken iizerindeki regrasyonunu
gosteren baglant1 katsayisidir. Modeldeki baglant1 katsayilar1 ve t degerleri

incelendiginde performans yaklasma yonelimi (Papgo) ile performans yaklasma
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yonelimli ortam (Cpapgs) arasindaki baglantinin (t= -1,07), basart ile orgiitleme
(Org) arasindaki baglantinin (t= -1,84), basari ile bilisiistii 6z-diizenleme (Msr)
arasindaki baglantinin (t= -1,52) ve basari ile 6z-yeterlik (Se) arasindaki baglantinin
(1,80) anlamli olmadig1 bulunmustur. Modeldeki diger baglantilarin ise anlamli ve

pozitif oldugu goriilmektedir.

Tablo 10 Modeldeki Yapisal Esitlik liskileri

Nereye Nereden LISREL SH t R’
Kestirimleri
Mgo Cmgs 0,77 (y) 0,06 11,20 0,80
Se 0,19 () 0,05 3,35
Papgo  Pavgo 0,96 (f) 0,05 16,70 0,98
Cpapgs  -0,02 (}) 0,02 -1,07"
Se 0,09 (7) 0,03 2,70

Pavgo  Papgo 0,50 (B) 0,20 2,55 092
Cpavgs 0,43 (7) 0,16 2,76

Ela Mgo 0,10 (f) 0,03 3,19 094
Org 0,73 (/) 0,08 8,71
Se 021 (7) 0,05 3,84
Org Mgo 0,26 () 0,05 500 062
Se 0,59 (7) 0,05 13,35
Msr Ela 0,97 (f) 0,04 20,28 0,94
Basari  Ela 3,78 () 1,54 245 0,19
Org -1,84 (B) 1,00 -1,84"
Msr 1,41 (B) 0,93 -1,52"
Se 042 () 0,23 1,80"

“Anlaml olmayan yollar

Tablo 10’da ayrica modeldeki her bir yapisal esitlik i¢in elde edilen belirleme
katsayilari (R?) verilmektedir. Aciklanan varyans olarak tanimlanan belirleme

katsayisi, yapisal esitlikte yer alan degiskenlerin gézlenen degismelerin ne kadarini
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acikladiklarini ifade eder. Bu anlamda, belirleme katsayis1 yapisal esitligin tahmin
giiciinii, diger bir deyisle basarisin1 yansitmaktadir. Elde edilen yapisal esitliklerdeki
dogrudan etkiler incelendiginde, hedef yonelimine ait alt boyutlar i¢in 6§renme
yonelimli ortam (Cmgs; ¥ = 0,77 , t= 11,20) ile 6z-yeterligin (Se; y= 0,19, t= 3,35)
ogrencilerin 6grenme yoneliminin %80’ nini acikladigr goriilmektedir. Performans
kacinma yonelimi (Pavgo; = 0,96, t= 16,70), performans yaklagsma yonelimli ortam
(Cpapgs; 7= -0,02, t=-1,07) ve 6z-yeterlik (Se: y= 0,09, t= 2,70) ise dgrencilerin
performans yaklasma yoneliminin %98’ini agiklamaktadir. Bunun yaninda,
performans yaklagsma yonelimi (Papgo; £ = 0,50, t= 2,55) ve performans kaginma
yonelimli ortam (Cpavgs; ¥ = 0,43, t=2,76) ise 0grencilerin performans kaginma
yoneliminin %92’sini agiklamaktadir.

Ogrenme stratejilerine ait alt boyutlar incelendiginde, 6grenme yonelimi
(Mgo; £=0,10, t= 3,19), orgiitleme (Org; = 0,73, t= 8,71) ve Oz-yeterligin
(Se; ¥=0,21, t= 3,84) o6grencilerin ayrintilandirma strateji kullaniminin %94’ iinii
acikladigr goriilmektedir. Benzer sekilde, 6grenme yonelimi (Mgo; 8= 0,26, t= 5,00)
ve o0z-yeterlik (Se; ¥ = 0,59, t= 13,35) 6grencilerin orgiitleme strateji kullaniminin
%62’sini ag¢iklamaktadir. Bunun yaninda, ayrintilandirma (Ela; 5= 0,97, t= 20,28)
tek basina bilisiistli 6z-diizenleme strateji kullanimin %94 iinii aciklamaktadir. Son
olarak, ayrintilandirma (Ela; 8 = 3,78, t= 2,45), orgiitleme (Org; = -1,84, t=-1,84),
bilisiistii 6z-diizenleme (Msr; f=-1,41, t= -1,52) ve 6z-yeterlik (Se; y = 0,42, t=1,80)
ogrencilerin matematik basarisinin %19’ unu agiklamaktadir. Bu degiskenlerin
arasinda sadece ayrintilandirma stratejisi kullanimi 6grencilerin matematik basarisi
ile anlamli olarak iligkilidir.

Bunlara ek olarak, gizil degiskenler arasindaki dogrudan ve dolayh etkilerin
birbirlerine eklenmesi ile elde edilen toplam etkiler de hesaplanmistir. Tablo 11°de
bagimsiz gizil degiskenler ile bagimh gizil degiskenler arasindaki toplam etkiler
Ozetlenmistir. Tablo 12°de ise bagimh gizil degiskenler arasindaki toplam etkiler

Ozetlenmistir.
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Tablo 11 Bagimli ve Bagimsiz Gizil Degiskenler Arasindaki Toplam Etkiler

Bagimli Bagimsiz Degiskenler
Degiskenler Cmgs Cpapgs Cpavgs Se
Mgo 0,77 - - 0,19
Papgo - -0,04° 0,79 0,18
Pavgo - 0,02 083 0,09
Ela 0,23 - - 0,69
Org 0,20 - - 0,64
Msr 0,22 - - 0,67
Basan 0,18 - - 0,91

* Anlam1 olmayan toplam etkiler

Tablo 12 Bagiml Gizil Degiskenler Arasindaki Toplam Etkiler

Mgo Papgo Pavgo Ela Org Msr  Basar

Mgo - - - - - - -
Papgo - 0,92" 1,84 - - - -
Pavgo - 09 0,92 - - - -
Ela 0,30 - - - 0,73 - -
Org 0,26 - - - - _ ]
Msr 0,29 - - 0,97 0,71 - -
Basar1 0,23 - - 2,41 -0,08 -1.41 -

* Anlam1 olmayan toplam etkiler
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Tablo 11 ve Tablo 12’de degiskenler arasindaki toplam etkiler
degerlendirildiginde, derse yonelik hedef algilama ile ilgili sonuglar genel anlamda
ogrencilerin derse yonelik hedef algilar ile kisisel hedef yonelimleri arasinda
dogrudan iliski oldugunu gostermektedir. Ozellikle matematik dersini 6grenme
yonelimli algilayan dgrencilerin matematik 6grenmek i¢in de 6grenme yonelimi
gosterdigi bulunmustur. Benzer sekilde matematik dersini performans yaklagsma
yonelimli algilayan 6grencilerin matematik 6grenmek i¢in performans yaklasma
yonelimi gosterdigi ve matematik dersini performans kaginma yonelimli algilayan
ogrencilerin matematik 6grenmek i¢in performans kaginma yonelimi gosterdigi
tespit edilmistir. Bunlarin yaninda hedef yonelimleri arasinda sadece 6grenme
yoneliminin 6grencilerin 6grenme stratejileri ve matematik basarilari ile iligkili
oldugu bulunmustur. Diger taraftan performans yaklagsma yonelimi ile performans
kacinma yonelimi arasinda karsilikli iliski oldugu, ancak her iki performans
yoneliminin de Ogrencilerin 6grenme stratejileri ve matematik basarilari ile anlaml
derecede iliskili olmadig tespit edilmistir.

Ayrica, 6z-yeterligin hem dogrudan hem de dolayli olarak 6grencilerin hedef
yonelimleri, 6grenme strateji kullanimlar1 ve matematik basarilari ile iliskili oldugu
bulunmustur. Oz-yeterlik her ne kadar matematik basarisi ile dogrudan anlamli
derecede iliskili degilse de toplam etkiler gozoniinde bulunduruldugunda matematik
basarisi ile anlaml derecede iligkili bulunmustur. Son olarak 6grenme stratejileri
arasinda sadece ayrintilandirma stratejileri ile matematik basarisi arasinda dogrudan
ve anlamli derecede iliskili goriilmiistiir. Bunun yaninda orgiitleme stratejileri ile
ayrintilandirma stratejileri ve bilisiistii 6z-diizenleme stratejileri arasinda anlamli
iliski olsa da, ne orgiitleme stratejileri ne de bilisiistii 6z-diizenleme stratejileri
matematik basarisi ile iliskili bulunmustur. Ozellikle bilisiistii 6z-diizenleme
stratejileri ¢calismada ol¢iilen hi¢cbir degiskenle iliskili bulunmamustir.

Tablo 13°de yapisal esitliklerin belirleme katsayilarina (R?) bagli olarak etki
biiyiikliikleri (f%) gosterilmistir. Esitliklerin etki biiyiikliikleri, R*(1 — R?) formiilii ile

hesaplanmistir. Cohen’nin (1988) siniflandirmasina gore f2 degerinin 0,02 olmasi
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kiiciik etkiyi, 0,15 olmasi orta etkiyi, 0,35 ve {izeri olmasi ise biiyiik etkiyi
gostermektedir. Bu siniflandirmaya gore matematik basarisi haricindeki tiim
degiskenlere ait yapisal esitlikler biiyiik derecede (0,35 ve iizeri) etki biiyiikliigiine
sahiptir. Matematik basarisina ait yapisal esitlik ise orta derecede (f*=0,23) etki
biiytikliigline sahiptir.

Tablo 13 Yapisal Esitliklerin Etki Biiyiikliikleri

R? f2
MGO 0,80 4,00
PAPGO 0,98 49,00
PAVGO 0,92 11,50

ELA 0,94 15,66
ORG 0,62 1,63
MSR 0,94 15,66
Basar 0,19 0,23

Tablo14’de yapisal esitlik modeline ait uyum degerleri 6zetlenmistir.
Calismada, ki kare degeri (Xz) , Uyum lyiligi indeksi (GFI), Diizeltilmis Uyum
Iyiligi Indeksi (AGFI), Yaklagik Hatalarin Ortalama Karekokii (RMSEA),
Standartize Edilmis Hatalarin Ortalama Karelerinin Karekokii (S-RMR),
Karsilastirmali Uyum Indeksi (CFI), Normlastirilmamis Uyum Indeksi (NNFI) gibi
uyum iyiligi kriterleri kullamilmustir. Genel olarak elde edilen degerler (y’= 2376.09,
df= 1590, xz/dfz 1.49, GFI= 0.91 ve AGFI= 0.90), 6nerilen modelin tiim veri ile cok

iyi uyumlu oldugunu gostermektedir.
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Tablo 14 Yapisal Esitlik Modeline Ait Uyum Degerleri

Uyum Olgiitleri Kabul Edilebilir Bulgu
Uyum
Ki-Kare Anlamsiz 2376,09
(Chi-Squared: ) (p=0,00)
Normlastirilmis Ki-Kare NC<5 1,49
(Normed Chi-Squared: NC)
Uyum lyiligi Indeksi GFI>0,90 0,91
(Goodness of Fit Index: GFI)
Diizeltilmis Uyum lyiligi Indeksi AGFI>0,90 0,90
(Adjusted Goodness of Fit Index: AGFI)
Yaklasik Hatalarin Ortalama Karekokii  0,05<RMSEA<0,10 0,02
(Root Mean Square Error of (orta derecede uyum) (cok iyi uyum)
Approximation: RMSEA) RMSEA<0,05
(¢ok iyi uyum)
Ortalama Hatalarin Karekokii RMR<0,05 0,11
(Root Mean Square Residual: RMR)
Standart Ortalama Hatalarin Karekokii S-RMR<0,05 0,04
(Standardized Root Mean Square Residual:
S-RMR)
Stkilik Uyum lyiligi indeksi Olabildigince Yiiksek 0,81
(Parsimony Goodness of Fit Index: PGFI)
Sikilik Normlastirilmis Uyum Indeksi ~ Olabildigince Yiiksek 0,91
(Parsimony Normed Fit Index: PNFI)
Normlastirilmis Uyum Indeksi NFI>0,90 0,98
(Normed Fit Index: NFI)
Normlastirtlmamis Uyum Indeksi NNFI>0,90 0,99
(Non-Normed Fit Index: NNFI)
Karsilastirict Uyum Indeksi CFI>0,90 0,99
(Comparative Fit Index: CFI)
Fazlalik Uyum Indeksi IF1>0,90 0,99
(Incremental Fit Index: IFT)
Goreli Uyum Indeksi RFI>0,90 0,98

(Relative Fit Index: RFI)
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Tartisma

Bu calisma ilk6gretim matematik egitimi ile ilgili bazi biligsel, davranigsal ve
giidiisel kavramlar1 bir araya getirip bu kavramlar arasindaki dogrudan ve dolayh
iliskileri aciklamak iizere gerceklestirilmistir. Ozellikle ilkogretim 6grencilerinin
matematik egitimi ile ilgili hedef yonelimleri, derse yonelik hedef algilari, 6z-
yeterlik inaniglari, 6z-diizenleme strateji kullanimlar1 ve akademik basarilari
arasindaki iliski incelenmistir. Genel olarak, yapisal esitlik modeline ait degerler
incelendiginde uyum degerleri ile veri arasinda ¢ok iyi uyum oldugu tespit
edilmistir. Elde edilen esitlikler 6grencilerin performans yaklasma yoneliminin
%98’1ni, bilisiistii 0z-diizenleme strateji kullanimlarinin %94’{inii, ayrintilandirma
strateji kullanimlarinin %94 iinii, performans kaginma yoneliminin %92’sini,
ogrenme yoneliminin %80’ini, orgiitleme strateji kullanimlarinin %62’sini ve
matematik basarisinin %19’ unu agiklamaktadir.

Degiskenler arasindaki toplam etkiler degerlendirildiginde, 6grencilerin derse
yonelik hedef algilar ile kisisel hedef yonelimleri arasinda anlamli derecede iliski
oldugu tespit edilmistir. Bu anlamda eldeki bulgular 6nceki ¢alismalarda elde edilen
bulgular (Patrick ve digerleri, 2001; Roeser, Midgley ve Urdan, 1996; Turner ve
digerleri, 2002) desteklemekte ve dgrencilerin hedef yonelimlerinin derse yonelik
hedef algilar1 ile parelellik gosterdigini tasdik etmektedir. Bu sonug, ders ortaminin
ogrencilerin hedef yonelimlerini sekillendirdigini, bu sekilde 6grencilerin matematik
basaris1 iizerine etki ettigini ifade etmektedir. Ozellikle matematik basarisi iizerine
ogrenme yonelimli ortamlarin performans yonelimli ortamlardan daha etkili oldugu
ortaya ¢ikmistir.

Hedef yonelimleri konusunda sadece 6grenme yoneliminin 6grencilerin
O0grenme stratejileri ve matematik basarilari ile iligkili oldugu bulunmustur. Bu sonug
alan yazinindaki bir¢ok caligsma ile paralellik gostermektektedir (Harackiewicz ve
digerleri, 2002; Urdan ve Midgley, 2003). Teorik olarak 6grenme yonelimine sahip
olan 6grencilerin dersi 6grenmedeki temel amacinin derste sunulan konular1 tam

olarak 6grenmek ve bu konularda uzmanlasmak oldugu diisiiniildiigiinde elde edilen
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bulgunun beklenen muhtemel bir bulgu oldugu sdylenebilir. Bunun yaninda,
performans yaklagma yonelimi ile performans ka¢inma yonelimi arasinda elde edilen
karsilikli iligki de teorik olarak bu yonelimlerin performans odakli olmasindan
kaynaklanmis olabilir. Bu baglamda performans yaklagsma yonelimi ile performans
kacinma yOneliminin birbirinden bagimsiz olmadigi, diger bir deyisle 6grencilerin
her iki yonelime birden sahip oldugu sdylenebilir. Ornegin, performans yaklasma
yonelimli bir 6grenci zorlu gorevlerle karsilastiginda yetersiz goriinmemek icin
performans kaginma yonelimine gegebilir, ya da tam tersi olabilir.

Oz-yeterlik konusunda elde edilen bulgular 6z-yeterligin hem dogrudan hem
de dolayl olarak ogrencilerin hedef yonelimleri, 6grenme strateji kullanimlar1 ve
matematik basarilari ile iligkili oldugunu gostermistir. Ancak, 6z-yeterlik matematik
basarisi ile sadece toplam etkiler g6zoniinde bulunduruldugunda anlaml derecede
iliskili bulunmustur. Bu konuda alan yazininda genellikle 6z-yeterlik ile akademik
basar arasinda orta ya da yiiksek derecede iliski oldugu ifade edilmistir (Malpass,
O’Neil ve Hocevar, 1999; Pajares ve Graham, 1999; Skaalvik ve Skaalvik, 2009).
Elde edilen bu bulgu 6grencilerin 6z-yeterliklerini abartmasindan ya da
azimsamasindan kaynaklanmis olabilir. Bu durumda gercek dis1 degerlendirilen 6z-
yeterlik algilar1 6grencilerin maladaptif davranis gelistirmesine (Pajares ve Graham,
1999) ve beklenmeyen neticeler elde etmesine neden olmus olabilir. Bu anlamda
ogrencilerin gercek dis1 0z-yeterlik algilarin1 farketmek ve bunlar diizeltmek
ogrencilerin matematik 6grenimlerini daha basarili kilacaktir (Usher ve Pajares,
2008).

Son olarak, 6grenme stratejileri konusunda sadece ayrintilandirma stratejileri
ile matematik basarisi arasinda anlamli derecede iliski oldugu, diger taraftan ne
orgiitleme stratejilerinin ne de bilisiistii 6z-diizenleme stratejilerinin matematik
basarisi ile anlamli derecede iliskili oldugu goriilmiistiir. Bu konuda alan yazininda
her ne kadar eldeki bulgular1 desteklemeyen aragtirmalar olsa da, son yillarda
matematik egitimi alaninda yapilan bazi arastirmalarin eldeki bulgular1 destekledigi

goriilmiistiir (Mousoulides ve Philippou, 2005; Malpass, O’Neil ve Hocevar, 1999;
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Al-Harty ve Was, 2010). Ancak, bu arastirmalar dikkatlice incelendiginde veri
toplama araci olarak Giidiilenme ve Ogrenme Stratejileri Olgegi’nden faydalamldig
farkedilmistir. Bu nedenle, elde edilen bulgularin 6l¢gme aracindan kaynakli
olabilecegi diistiniilmektedir. Bu husuta, 6grenme stratejileri konusunda yapilacak
calismalarda anket kullanimina ek olarak simif gbzlemi, roportaj gibi alternatif veri
toplama tekniklerinin de kullanilmasi 6nerilmektedir. Ayrica, Giidiilenme ve
Ogrenme Stratejileri Olcegi’nin orjinalde yiiksekogrenim asamasindaki 6grenciler
icin gelistirildigi gézoniinde bulundurulursa elde edilen bulgularin ilkdgretim
seviyesindeki 6grenciler icin muhtemel oldugu sylenebilir. Ozellikle bu konuda
yapilacak ¢aligsmalar elde edilen bu durumun daha iyi aciklanabilmesi ic¢in katki

saglayacaktir.

Sonuc¢

Sonug olarak eldeki bulgular 6grencilerin matematik basarisim etkileyen dort
temel kavram oldugunu gostermektedir. Bu kavramlar baslica 6grenme yonelimli
ortam, kisisel 0grenme yonelimi, 6z-yeterlik ve ayrintilandirma stratejileri
kullanimidir. Derse yonelik hedef algilama konusunda sadece 6grenme yonelimli
ortam, hedef yonelimi konusunda sadece 6grenme yonelimi, 6grenme stratejileri
konusunda sadece ayrintilandirma stratejileri matematik basarisi ile anlamli derecede
iliskili bulunmustur. Ayrica, bu dort temel kavram arasinda sadece ayrintilandirma
stratejileri kullanim1 matematik basarisi ile dogrudan iligkili bulunmustur. Diger
kavramlarin ayrintilandirma stratejileri kullanimi araciliiyla matematik basarisi ile
iliskili oldugu goriilmiistiir. Bu nokta aslinda bu ¢alismanin en 6nemli ve temel
yoniinii olusturmakta, giidiisel unsurlarin 6grencilerin matematik basarisini
etkilemede tek basina yeterli olmadigini ortaya koymaktadir. Bu hususta giidiisel
unsurlarin ancak 6grenme stratejileri kullanimi iizerinden matematik basarisina etki

ettigi sonucu ortaya ¢ikmaktadir.
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