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ABSTRACT

MULTILEVEL INVESTIGATIONS OF STUDENTS’ COGNITIVE AND
AFFECTIVE LEARNING OUTCOMES AND THEIR RELATIONSHIPS WITH
PERCEIVED CLASSROOM LEARNING ENVIRONMENT AND TEACHER
EFFECTIVENESS

Yerdelen, Siindiis
Ph.D., Department of Elementary Education

Supervisor: Assoc. Prof. Dr. Semra Sungur Vural

December 2013, 501 pages

The purpose of this study was to investigate the interrelations among 7" grade
students’ Science Achievement, self-regulation in science class, perceptions of
classroom learning environment, and science teachers’ beliefs and occupational well-
being. This was a nationwide cross-sectional study in which 8198 seventh grade

students and their 372 science teachers in Turkey participated.

Several Hierarchical Linear Modelling analyses were employed to analyze the
student-level and teacher-level variables. While student-level variables included
Science Achievement, self-regulation in science (i.e., Self-Efficacy, Metacognitive
Self-Regulation, Mastery Approach Goals, Mastery Avoidance Goals, Performance
Approach Goals, and Performance Avoidance Goals), perceived classroom learning
environment (i.e., Student Cohesiveness, Teacher Support, Involvement,

Investigation, Task Orientation, Cooperation, and Equity) and Gender, teacher-level
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variables included science teachers’ beliefs (i.e., Efficacy for Student Engagement,
Efficacy for Classroom Management, Efficacy for Instructional Strategies, and
Implicit Theories about Ability in Science), occupational well-being (i.e., Emotional
Exhaustion, Personal Accomplishment, and Job Satisfaction), Experience, and
Gender. It was hypothesized that teacher-level variables had influence on all
continuous student-level variables; student-level variables influenced Science
Achievement; self-regulation variables mediated the association between classroom
learning environment and Science Achievement; and teacher-level variables
interacted with student-level variables. Results indicated that perceived classroom
learning environment variables were good predictors of students’ cognitive and
affective outcomes. Moreover, it was found that students’ self-regulation variables
mediated the association between perceived classroom learning environment and
Science Achievement. Finally, at the student-level, self-efficacy beliefs in learning
science and at the teacher-level science teachers’ self-efficacy for student

engagement were found to be best predictors of Science Achievement.

Keywords: Science Education, Classroom Learning Environment, Self-Regulation,

Self-Efficacy, Multilevel Analysis
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OGRENCILERIN BILISSEL VE DUYUSSAL OGRENME CIKTILARI
VE BUNLARIN SINIFTAKI OGRENME ORTAMI ALGISI VE
OGRETMEN VERIMLILIGI ILE ILISKISININ COK DUZEYLI

INCELENMESI

Yerdelen, Siindiis
Doktora, Ilkdgretim Boliimii

Tez Yoneticisi: Dog. Dr. Semra Sungur Vural

Aralik 2013, 501 sayfa

Bu calismanin amaci Tiirkiye’deki 7. Simif 6grencilerinin Fen Basarisi, fen dersine
yonelik 0z-diizenleme becerileri, siniftaki Ogrenme ortami algilart ve fen
ogretmenlerinin inanglar1 ve isteki iyilik durumu arasindaki iligkileri arastirmaktir.
Bu c¢alisma iilke ¢apinda tarama yontemi kullanilarak yapilmistir ve ¢alismaya 8198

yedinci sinif 68rencisi ile bu 6grencilerin 372 fen 6gretmeni katilmstir.

Bir¢ok Hiyerarsik Lineer Model analizi yiiriitillerek Ogrenci ve Ogretmen
diizeyindeki veriler analiz edilmistir. Ogrenci degiskenlerini Fen Basarisi, fen
dersinde kullanilan 6z-diizenleme becerileri (Oz-Yeterlik, Ust Bilis stratejilert,

Ogrenme Yaklasma Hedefleri, Ogrenme Kaginma Hedefleri, Performans Yaklagma
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Hedefleri ve Performans Ka¢inma Hedefleri), 68rencilerin siiftaki 6grenme ortami
algis1 (Ogrenci Yaklasimi, Ogretmen Destegi, Katilim, Arastirmalar, Odevler,
Isbirligi ve Esitlik) ve Cinsiyet olustururken, 6gretmen degiskenlerini ise inanclar
(Ogrenci Katilmimi Saglama Oz-Yeterligi, Ogretim Stratejilerini Kullanma Oz-
Yeterligi, Sinif Yonetimi Oz-Yeterligi ve Fen Yetenegine Iliskin Ortiilii Teoriler),
isteki iyilik durumu (Duygusal Tiikenmislik, Kisisel Basar1 ve Is Tatmini), Is
Deneyimi ve Cinsiyet olusturmaktadir. Bu calismada kurulan hipotezler su
sekildedir: ogretmen diizeyindeki degiskenler Ogrenci diizeyindeki biitiin siirekli
degiskenlerle iligkilidir, 6grenci diizeyindeki degiskenler 6grencilerin Fen Basarisim
etkiler, 0z-diizenleme degiskenleri smniftaki O6grenme ortami1 ve Fen Basarisi
arasindaki iliskide araci degisken rolii oynamaktadirlar, 6grenme ¢iktilarini agiklayan
modellerde 6gretmen diizeyindeki degiskenler ile ogrenci diizeyindeki degiskenler
arasinda etkilesim vardir. Bulgular siniftaki 6grenme ortami algilarinin 6grencilerin
fen dersine yonelik bilissel ve duyugsal Ogrenme ciktilarinin iyi yordayicilari
oldugunu gostermistir. Ayrica 6grencilerin fen dersindeki 6z-diizenleme becerilerinin
siniftaki 0grenme ortami algist ve Fen Basarisi arasinda araci degiskenler oldugu
bulunmustur. Son olarak, 6grenci diizeyinde 6grencilerin fen 6grenmeye yonelik
Oz-Yeterlik algilar1 ve ogretmen diizeyinde ogretmenlerin Ogrenci Katilimim
Saglama Oz-Yeterlik algilar1, 6grencilerin Fen Basarisinin en iyi yordayicilari olarak

bulunmustur.

Anahtar Kelimeler: Fen Egitimi, Siniftaki Ogrenme Ortami, Oz-Diizenleme, Oz-
Yeterlik, Cok Diizeyli Analiz
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CHAPTER1

INTRODUCTION

To understand how learning occurs, various factors should be considered. Learning is
a multidimensional process, and it does not only depend on the learner’s personal
characteristics, but also on social and physical environment, their behaviors, and
interaction of these factors (Bandura, 1986). Recently, a growing number of studies
have focused on the factors that influence students’ learning. Although, these studies
might be classified into several strands, three main strands come into prominence: (1)
research on students’ personal characteristics, (2) classroom learning environment
research, and (3) teacher effectiveness research. More specifically, according to these
three veins of research, students’ learning is mainly influenced from their
characteristics such as background characteristics, beliefs, and self-regulation
(Bandura, 1986; Pintrich, 2000; Zimmerman, 2000); the quality of learning
environment such as teacher supportive, peer supportive and task oriented (Fraser,
1990; Trickett & Moss, 1973; Walberg & Anderson, 1968; Walberg, Fraser, &
Welch, 1986); and effectiveness of teacher such as showing no symptoms of burnout,
having high teaching efficacy beliefs, and satisfaction with job (Kyriciou, 2001;
Maslach & Leither, 1999; Tschannen-Moran & Woolfolk Hoy, 2001). This study is
an attempt to expand these research areas by considering the intercorrelations among

them, and investigating the factors influencing student achievement.

Students’ self-regulation is one of the important characteristics that are at the base of
their learning processes. Self-regulated learners personally activate and sustain

behaviors, cognitions, and affects which are systematically oriented toward the



attainment of learning goals (Zimmerman, 2000). Self-regulation includes cognitive,
and metacognitive processes, affective processes, and behavioral processes.
Cognitive processes emphasize the skills that are necessary to memorize and recall
the information. Metacognitive processes emphasize planning and monitoring one’s
learning and selecting appropriate strategies to use across academic tasks. Affective
processes emphasize goal orientation, self-efficacy, and students’ causal attributions.
Finally behavioral processes refer to individuals’ activities to regulate their behaviors
(Pintrich, 2000). Self-regulation of learning processes has substantial influence of
learners’ academic success (Ee, Moore, & Atputhasamy, 2003; Pintrich, Simith,
Garcia, & McCeachie, 1993; Sungur & Gungoren, 2009; Yerdelen, Sungur, &
Klassen, 2012; Zimmerman & Martinez-Pons 1986). According to Risemberg and
Zimmerman (1992) students who plan their learning, choose appropriate strategies to
reach the goals that they set, and then monitor and evaluate their learning processes
are more likely to be successful than students who rely on teachers’ directions for
performing the same functions. Self-regulated students are also self-efficacious about
their abilities to master a learning task (Pintrich, 2000). Accordingly, self-efficacy,
metacognitive self-regulation, and goal orientation are the most frequently studied
components of self-regulation. Among these components, self-efficacy influences
individual’s feelings, thinking, motivation, and behaviors (Bandura, 1993). For
example, while people with strong self-efficacy are more likely to approach to
challenging tasks to accomplish, those with lower level of self-efficacy tend to avoid
challenging tasks (Bandura, 1994). According to Bandura (1977, 1997), individuals’
efficacy beliefs are developed by gaining successful experiences, by observing and
comparing the performance of others, by receiving verbal praise from others, and by
their physiological and emotional states. Several studies revealed that students’
academic efficacy belief is a strong indicator of their achievement (Bandura, 1986;
Bandura, Barbaranelli, Caprara, & Pastorelli, 1996; Britner & Pajares, 2006; Greene,
Miller, Crowson, Duke, & Akey, 2004; Klassen & Kuzucu, 2009; Linnenbrink &
Pintrich, 2002; Schunk & Pajares, 2005; Yildirim, 2012; Zhang & Zhang, 2003).



The second important component of self-regulation is metacognitive self-regulation
(Pintrich, 2000). Metacognition deals with individual’s knowledge and regulation of
their own cognition (Flavell, 1979). Metacognitive learning strategies help students
plan and monitor cognitive activities and check whether the cognitive goal is
accomplished or not (Schraw & Moshman, 1995). Although students’ metacognitive
self-regulation has been regarded among the educational researchers as an important
issue for success in school, its effect on academic achievement is not clear yet.
Studies on the relation of metacognitive self-regulation to academic achievement
yielded inconsistent results (Sperling, Howard, Miller, & Cherly, 2002). That is,
while some of the studies found positive relation of metacognition, some of the

studies found no relation of metacognition to achievement.

The other self-regulation component is goal orientation (Pintrich, 2000). The focus of
the achievement goal theory is the reasons of students’ desire to accomplish a
specific task (Anderman, Urdan, & Roeser, 2003; Pntrich, 2000). Achievement goal
theory suggests four types of achievement goals: mastery approach goals, mastery
avoidance goals, performance approach goals, and performance avoidance goals
(e.g., Elliot & McGregor, 2001; Pintrich, 2000). Students who set mastery approach
goals focus on learning, understanding, and mastering task while students who set
mastery avoidance goals focus on avoiding misunderstanding, not learning, or not
mastering task. Moreover, when students set performance approach goals, they
compare their performance with other students, and try to superior and to beat others,
while students with performance avoidance goals avoid inferiority, looking stupid or
dumb in comparison to others (Pntrich, 2000). Although past research found mixed
results for the association between achievement goals and academic achievement
(Limenbrink-Garcia, Tyson, & Patall, 2008), some researchers reported that mastery
goal oriented students prefer more challenging tasks, use more effective learning
strategies, and have higher confidence in learning than performance goal oriented
students (Ames, 1992; Ames & Archer, 1988; Pntrich, 2000; Wolters, 2004).
Therefore, investigation of the linkages between academic achievement and students’

self-efficacy, metacognitive self-regulation, and achievement goals are necessary to



understand the effective learning processes of students. Moreover, as stated below,
the classroom context and teacher characteristics have influence on these student

outcomes as well.

The classroom context has also been regarded as one of the most important factors
affecting student outcomes (Fraser & Walberg, 1991; Walberg et al. 1986).
Researchers’ interest to examine the psychosocial aspects of classroom environment
has been increased by development of some instruments. While the early instruments
focused on teacher-centered classrooms, the focus of more recently developed
instruments has been student-centered classrooms based on students’ and teachers’
perceptions (Fraser, 2012). Among these instruments, What is Happening in This
Classroom (WIHIC) (Fraser, McRobbie, & Fisher, 1996) is one of the most widely
used scales to assess students’ and teachers’ perceptions of psychosocial features of
the classrooms. WIHIC includes most salient scales which had been found as
significantly associated with student’s learning outcomes in previous research.
Additionally, by considering latest issues and innovations in the field of education
such as equity and constructivism, new scales were also included in WIHIC (Fraser,
1998; Fraser et al. 1996). WIHIC also reflects the contemporary cognitive approach
to science learning (Kim, Fisher, & Fraser, 2000). Since the aspects of classroom
learning environment emphasized in WIHIC are consistent with the current Turkish
Elementary Science Education Curriculum which is mainly focus on student centered
learning, it might be considered as the most appropriate questionnaire to investigate
the psychosocial atmosphere in science classes in Turkey. WIHIC questionnaire
includes 7 dimensions. WIHIC consisted of 7 subscales: Student Cohesiveness,
Teacher Support, Involvement, Investigation, Task Orientation, Cooperation, and
Equity (Waldrip, Fisher, & Dorman, 2009). Waldrip et al. (2009), suggested using
WIHIC when examining learning environments for identifying and describing
teacher effectiveness and predicting student outcomes. Past research (by using
WIHIC) revealed that classroom learning environment was a strong predictor of
students’ academic achievement (den Brok, Telli, Cakiroglu, Taconis, & Tekkaya,

2010; Chionh & Fraser, 1998; Snyder, 2005; Wolf & Fraser, 2008). Moreover, in the



classrooms that students are support to use autonomy, complex thinking skills,
variety of strategies, and work cooperatively, students are expected to develop self-
regulated learning strategies (see Haertel, Walberg, & Haertel, 1981; Sungur &
Gungoren, 2009; Paris & Paris, 2001; Ross, Salisbury-Glennon, Guarino, Reed, &
Marshall, 2003). However, in science education, empirical studies on the relation of
classroom learning environment and self-regulation dimensions are so rare that a few
studies on the association between perceived classroom learning environment and
self-efficacy (e.g., Arisoy, 2007; Dorman, 2001; Dorman, Adams, & Ferguson, 2003;
Dorman, Fisher, & Waldrip, 2006; Sungur & Gungoren, 2009), achievement goal
orientation (e.g., Arisoy, 2007; Allen & Fraser, 2007; Church, Elliot, & Gable, 2001;
Gherasim, Butnaru, & Mairean, 2012; Sungur & Gungoren, 2009), and
metacognition (e.g. Ozkal, Tekkaya, Cakiroglu & Sungur, 2009; Schraw, Crippen, &
Hartley, 2006; Yilmaz-Tuzun & Topcu, 2010) are found. Besides, WIHIC was not
used to measure classroom learning environment in all of these studies. According to
Wolters, Pintrich, and Karabenick (2003), most of the self-regulation models assume
that the relationship between personal and contextual characteristics and actual
achievement or performance is mediated by individuals’ self-regulation, and they
stated that “it is not just individuals' cultural, demographic, or personality
characteristics that influence achievement and learning directly, nor just the
contextual characteristics of the classroom environment that shape achievement, but
the individuals' self-regulation of their cognition, motivation, and behavior that
mediate the relations between the person, context, and eventual achievement” (p.4).
Some empirical studies found that the relationship between perceived classroom
learning environment and achievement is influenced from students’ self-regulation
(e.g., Church et al. 2001; Fast et al., 2010; Patrick, Ryan, and Kaplan, 2007; Peters,
2013; Sungur & Gungoren, 2009; Yildirim, 2012). Therefore, in order to improve the
quality of instruction and reach educational goals, investigating the features of
classroom learning environment that positively affecting students’ cognitive and

affective learning outcomes is crucial.



Teacher effectiveness research also focuses on the teacher characteristics that have
potential to influence students’ learning outcomes (e.g., Bolyard & Moyer-
Packenham, 2008; Patrick & Smart, 1998). Although past research on teacher
effectiveness mostly focused on teachers’ personal characteristics and teacher
practices and behaviors in learning environment (Patrick & Smart, 1998), and
occupational well-being (Klusmann, Kunter, Trautwein, Ludtke, & Baumert, 2008;
Kyriacou, 1987; Lee & Ashforth, 1996; Maslach & Jackson, 1881), teachers’ beliefs
(Deemer, 2004; Lee, 1996; Lynott & Woolfolk, 1994; Tschannen-Moran, Woolfolk
Hoy, & Hoy, 1998) are also important variables that influence students learning

processes and should be involved in the teacher effectiveness research.

Regarding teacher beliefs, according to Tschannen-Moran and Woolfolk Hoy
(2001), teachers’ effort, goal orientation, persistence, and resilience in teaching are
influenced from their efficacy beliefs. Teachers’ self-efficacy beliefs affect their
behaviors in the classroom (Ashton & Webb, 1986). Although many researchers
assumed a positive association between teacher self-efficacy and student outcomes
(e.g., Ashton & Webb, 1986; Tschannen-Moran et al. 1998), empirical studies
examining these associations are so rare (see Klassen, Tze, Betts, & Gordon, 2011;
Vasquez; 2008), and they yielded either positive or no significant relationship.
Moreover, some studies showed that teachers’ self-efficacy beliefs influences the
association between classroom environment and students’ academic gains (e.g., Guo,
McDonald Connor, Yang, Roehring, & Morrison, 2012; Guo, Piasta, Justice, &
Kaderavek, 2010; Woolfolk Hoy & Davis, 2005).

Being another teacher belief factor, teachers’ implicit theories about intelligence
(intellectual ability) influence their behaviors and attitudes in the classroom (Deemer,
2004; Lee, 1996; Lynott & Woolfolk, 1994; Shim, Cho, & Cassady, 2013).
According to Dweck and Leggett (1988), people may have implicit theories about
personality, ability, motivation, and morality, as well as intelligence. Teachers who
hold incremental theory believe that students’ intelligence is malleable, and they

attribute students’ success and failure to the degree of effort students exert for



learning. Teachers who hold entity theory, on the other hand, believe that intelligence
is fixed and they attribute students’ success and failure to their intelligence (see
Dweck, 1996; Dweck, Chiu, & Hong, 1995; Dweck & Leggett, 1988). Therefore,
teachers with incremental theory are more likely to create more qualified classroom

environment and to contribute to students’ learning outcomes.

Regarding occupational well-being (see Klusman et al., 2008) some researchers
identify effective teachers as those who experience low level of burnout and high
satisfaction with job (Kyriacou, 2001; Maslach & Leiter, 1999). According to Farber
and Miller (1981), a burned out teacher “may be less sympathetic toward students,
may have a lower tolerance for frustration in the classroom, may plan for their
classes less often or less carefully, may fantasize or actually plan on leaving the
profession, may feel frequently emotionally or physically exhausted, may feel
anxious, irritable, depressed, and in general, may feel less committed and dedicated
to their work” (as cited in Farber, 1982, p.2). Moreover, teachers’ instructional
performance and student outcomes are negatively associated with teacher burnout
(Klusmann et al. 2008). Schools that have teachers highly satisfied with teaching
profession are expected to provide qualified education and to be successful in
enhancing students’ educational gains (Demirtas, 2010). Past research on teacher job
satisfaction indicated positive relationship between job satisfaction and performance
at work (e.g., Ololube, 2006), extra-role behaviors toward students and organization
(e.g., Somech & Drach-Zahavy, 2000), self-regulation (e.g., Klusmann et al. 2008),
self-efficacy (e.g., Caprara, Barbaranelli, Steca, & Malone, 2006; Klassen & Chiu,
2010; Skaalvik & Skaalvik, 2010), collective efficacy (e.g., Klassen, Usher, & Bong,
2010), life-satisfaction (see Ho & Au, 2006), and student achievement (Klusman et
al., 2008; Michaelowa & Wittmann, 2007) However, little is known about the
influence of teacher burnout and job satisfaction on classroom environment and

student outcomes.

Lastly, teacher gender and experience are also regarded as important variables that

affect students’ learning processes and classroom environment in various domains



and grade levels across the world. Majority of the studies in science education
revealed no significant relation of teachers’ gender to students’ science achievement
(e.g., Ehrenberg, Goldhaber, & Brewer, 1995; Forslund & Hull, 1988; Harp, 2010;
Smith, 1970), and of experience to students’ science achievement (e.g., Goldhaber &
Brewer, 2000; Harp, 2010; Monk, 1994; Zhang, 2008; Zuelke, 2008). Regarding
perceived classroom learning environment, results generally indicated that, in some
dimensions of classroom environment, female teachers were perceived as providing
more favorable classroom learning environment than male teachers (e.g., den Brok,
Fisher, Rickards, & Bull, 2006; Levy, den Brok, Wubbels, & Brekelmans, 2003).
Besides, for the association between teacher experience and classroom learning
environment in science education, past research showed mixed results (e.g.,
Brekelmans, Wubbels, & den Brok, 2002; Flinn, 2004; Levy et al. 2003). Moreover,
teacher gender and experience were rarely studied with students’ self-regulation.
Thus, in the field of science, there is a need to investigate the role of teachers’ gender
and experience in students’ achievement, self-regulation, and perceived classroom

learning environment to make a clear conclusion on these relationships.

1.1 Purpose of the Study

The purpose of this study was to investigate the ways in which the class (or teacher)
level factors influence student level factors, and in turn affect 7t grade students’
science achievement in Turkey. Student-level variables included self-regulation (i.e.,
Self-Efficacy, Metacognitive Self-Regulation, Mastery Approach Goals, Mastery
Avoidance Goals, Performance Approach Goals, and Performance Avoidance
Goals), dimensions of classroom learning environment (i.e., Student Cohesiveness,
Teacher Support, Involvement, Investigation, Task Orientation, Cooperation, and
Equity), Science Achievement, and Gender. Teacher-level variables included beliefs
(i.e., Efficacy for Student Engagement, Efficacy for Classroom Management,
Efficacy for Instructional Strategies, and Implicit Theories about Ability in Science),
occupational well-being (i.e., Emotional Exhaustion, Personal Accomplishment, and

Job Satisfaction), Experience, and Gender. Accordingly, current study aimed to



investigate interrelationships among 7th grade Turkish students’ self-regulation,
classroom learning environment perceptions, science achievement, and their science
teachers’ beliefs and occupational well-being. Several Hierarchical Linear Modelling
analyses were employed to analyze the student and teacher level variables. The
general proposed model is presented in Figure 1.1. As Figure 1.1 indicates, class
level variables have influence on all student level variables, and both student level
and class level factors directly influence students’ science achievement. It is further
hypothesized that self-regulation variables mediated the association between
classroom learning environment and science achievement. Lastly, class level
variables hypothesized as interacting with student level variables. Details of the
previous studies in the literature that guided to conceptualize this model are

discussed in Chapter 2.
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1.2 Significance of the Study

Over the decades, there has been growing body of research examining the learning
phenomena from various perspectives in several domains. According to Social
Cognitive Theory, human functioning can be explained as the reciprocal interactions
between personal, behavioral, and environmental factors, and these factors both
affect and are affected from each other (Bandura, 1986). Namely, Bandura (1986)
suggested that (1) individuals’ behaviors are shaped by their beliefs, thoughts, and
affect; and these behaviors, in turn, influence their cognitive and affective reactions,
(2) while individuals’ beliefs, expectations, and cognitive competences are affected
(apart from behaviors) from environmental factors, they may differently influence
their social environment depending on their physical (e.g., race, age, and gender) and
social (prestige and status) characteristics, and (3) individuals’ specific actions have
influence on their environment and they are also affected from environment.
Accordingly, to better understand how learning occurs, it is useful to consider
personal, environmental, and behavioral factors together. When examining students’
success, past research mostly focus on students’ personal characteristic (e.g., beliefs,
attitudes, and behaviors), learning environments (e.g., classroom, school, and home),
and effectiveness of teacher (e.g., beliefs, behaviors, motivation, and background
characteristics). However these three veins of research have never been studied in a
single research in which all variables are simultaneously analyzed and hierarchical
structure of the data is considered. Considering these three research approach while
investigating the factors affecting students’ learning would provide more holistic
perspective and shed light on the relative importance of these factors in explaining
achievement. Additionally, although there are several studies that examined the
relationship between self-regulation and academic achievement (e.g., Ee et al. 2003;
Pintrich et al. 1993; Sungur & Gungoren, 2009; Yerdelen et al. 2012; Zimmerman &
Martinez-Pons 1986) and between classroom learning environment and student
outcomes (e.g., den Brok et al. 2010; Chionh & Fraser, 1998; Snyder, 2005; Wolf &

Fraser, 2008), little is known about the influence of teacher beliefs and occupational
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well-being on these variables and these associations. Thus, by considering students’
self-regulation, perceived learning environment, and teacher beliefs and occupational
health into account, the present study is expected to extend the information about the

variables that influence elementary students’ science learning.

The present study specifically focused on the science domain. Understanding of the
factors affecting students’ learning science is important. Because, the results of many
international studies such as Programme for International Student Assessment
(PISA) 2003 (Ministry of National Education [MONE], 2005a), PISA 2006
(MONEa, 2010), PISA 2009 (MONEb, 2010) and Trends in International
Mathematics and Science Study (TIMSS) 1999 (MONE, 2003), TIMSS 2007
(MONE, 2011) showed that the average science achievement score of students from
Turkey were below the average scores which were obtained from all of the countries
participated in these exams. It indicated that Turkish students’ science achievement
is lower than those from a lot of countries. By aiming to increase students’
achievement in science, Turkish elementary science curriculum has been revised in
2004 (MONE, 2005). The new curriculum mainly focuses on student centered
learning in which students take active role in their learning and responsible for
constructing their understanding. Accordingly, the present curriculum is suggesting
various strategies including self-regulation strategies. According to Wolters and
Pintrich (1998), there are mean level differences in the motivational and cognitive
components of self-regulated learning across different domains. Therefore, it is
thought that the linkage between students’ self-regulation and students’ science
achievement and teacher variables are different than those in different domains such
as language and math course. Therefore, examining the factors that are helpful to
increase students’ use of these self-regulation strategies and the role of using these
strategies in students’ achievement in science course is expected to contribute to our

understanding of the nature of students’ science learning in Turkey.

Besides, although over the past few decades learning environment research exhibited

a remarkably growth across the world (Fraser, 2002), it is relatively new in Turkey
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(Telli, Rakici, & Cakiroglu, 2006). Only a few studies in Turkey examined
classroom learning environment in science education over the previous decade (e.g.,
Arisoy, 2007; Rakici, 2004; den Brok et al. 2010; Telli et al. 2006; Sungur &
Gungoren, 2009). However, none of these studies in Turkey examined the role of
teacher beliefs and occupational well-being in classroom learning environment. By
investigating the association of classroom learning environment with student
outcomes and teacher variables, in this study, it was aimed to initiate and support the

activities in elementary science classrooms in Turkey.

The data set obtained from students in the present study has a nested structure.
Namely, students are nested in the classrooms. Therefore, students’ responses to the
instrument might be influenced by their classmates, which should not be ignored to
obtain more precise results from the analyses. It has been considered essential to use
multilevel analysis methods when working with nested data (Raudenbush & Bryk,
2002). Moreover, multilevel analysis methods give chance to test the cross-level
interactions among the variables (Raudenbush & Bryk, 2002). However, in science
education, previous studies examining the influence of class variables on student
outcomes rarely used appropriate analysis method to take nested data structure into
consideration (e.g., Kaya, 2008; Tas, 2008; 2013; Xin, Xu, & Tatsuoka, 2004).
Recently, in learning environment research, there is an increasing attention among
the researchers to use Hierarchical Linear Modeling analysis method (e.g., den Brok
et al. 2006; Goh & Fraser, 1998; Wong, Young, & Fraser, 1997), where relatively
few studies use this method in self-regulation research (e.g., Church et al. 2001;
Peters, 2013, Yildirim, 2012, Fast et al., 2010; Tas, 2008; Tas, 2013). Therefore, this
study has a potential to make a unique contribution to the growing body of literature
investigating the intercorrelations among students’ self-regulation, classroom
learning environment, academic achievement, and teacher beliefs and well-being
within the elementary science classroom context by employing multilevel analysis.
Moreover, the results of this study are expected to provide comprehensive
information about the student and teacher related variables that affect students’

learning. This information might be used to increase the quality of science education.
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In sum, this study aimed to contribute to the literature by 1) being based on social

cognitive theory, 2) providing a comprehensive approach to learning by combining

the three research strands; research with learner’s personal characteristics, beliefs and

behaviors, learning environment research, and teacher effectiveness research, 3)

extending the learning environment research in Turkey, 4) being science subject

specific, and 5) using multilevel analysis method to deal with the nested data.

1.3 Research Questions

In this study, there were 4 main research questions to be addressed:

1 The first research question (see Figure 1.2) consisted of 2 sub-questions:

1.a.

L.b.

To what extent do students in different classes vary in perception of
classroom learning environment (i.e., Student Cohesiveness, Teacher
Support, Involvement, Investigation, Task Orientation, Cooperation, and
Equity)?

To what extent do class (teacher) level variables (i.e., Gender, Experience,
Efficacy for Student Engagement, Efficacy for Instructional Strategies,
Efficacy for Classroom Management, Job Satisfaction, Emotional
Exhaustion, Personal Accomplishment, and Implicit Theory of Ability in
Science) predict students’ perceptions of the each dimensions of classroom
learning environment (i.e., Student Cohesiveness, Teacher Support,

Involvement, Investigation, Task Orientation, Cooperation, and Equity)?
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Teacher Variables — Level -2

Beliefs Classroom Learning

Efficacy for Student Engag. Environment — Level-1
- - Student Cohesiveness

Efficacy for Instructional S.

’ Teacher Support

Efficacy for Classroom Ma.

. . " - Involvement
Implicit B. about Scie. Abi.

Investigation

Occupational Well-Being Task Orientation

Emotional Exhaustion Cooperation
Personal Accomplishment Equity
Job Satisfaction

Teacher Characteristics

\ Experience
\

Gender

Figure 1.2 The proposed model predicting classroom learning environment by
teacher variables (level-2).
Note. Arrows do not show causal relationship. Its direction is from predictors to

outcomes.

2. The second research question (see Figure 1.3) consisted of 4 sub-questions:

2.a To what extent do students in different classes vary in self-regulation
dimensions (i.e., Self-Efficacy, Metacognitive Self-Regulation, Mastery
Approach Goals, Performance Approach Goals, Mastery Avoidance Goals,
and Performance Avoidance Goals)?

2.b To what extent do class (teacher) level variables (i.e., Gender, Experience,

Efficacy for Student Engagement, Efficacy for Instructional Strategies,

15



2.c

2d

Efficacy for Classroom Management, Job Satisfaction, Emotional
Exhaustion, Personal Accomplishment, and Implicit Theory of Science
Ability) predict students’ self-regulation (i.e., Self-Efficacy, Metacognitive
Self-Regulation, Mastery Approach Goals, Performance Approach Goals,
Mastery Avoidance Goals, and Performance Avoidance Goals)?

To what extent do student variables in terms of Gender and perception of
classroom learning environment (i.e., Student Cohesiveness, Teacher
Support, Involvement, Investigation, Task Orientation, Cooperation, and
Equity) predict students’ self-regulation (i.e., Self-Efficacy, Metacognitive
Self-Regulation, Mastery Approach Goals, Performance Approach Goals,
Mastery Avoidance Goals, and Performance Avoidance Goals)?

To what extent do class (teacher) level variables (i.e., Gender, Experience,
Efficacy for Student Engagement, Efficacy for Instructional Strategies,
Efficacy for Classroom Management, Job Satisfaction, Emotional
Exhaustion, Personal Accomplishment, and Implicit Theory of Ability in
Science) influence the relationship between students’ self-regulation (i.e.,
Self-Efficacy, Metacognitive Self-Regulation, Mastery Approach Goals,
Performance Approach Goals, Mastery Avoidance Goals, and Performance
Avoidance Goals), and students’ Gender and perception of classroom
learning environment (i.e., Student Cohesiveness, Teacher Support,

Involvement, Investigation, Task Orientation, Cooperation, and Equity)?
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Self-Regulation — Level-1

Self-Efficacy

Teacher Variables — Level -2

Metacognitive Self-Regulation

Mastery Approach Goals

Performance Approach Goals

Beliefs

| Efficacy for Student Engag.
| Efficacy for Instructional S.

| Efficacy for Classroom Ma.

Mastery Avoidance Goals

Performance Avoidance Goals

| Implicit B. about Scie. Abi.

Occupational Well-Being

Emotional Exhaustion

Personal Accomplishment Classroom Learning
Environment — Level-1
Student Cohesiveness

Job Satisfaction

Teacher Characteristics \ Teacher Support

Experience Involvement
Gender Investigation

Task Orientation

Student Characteristics — Level-1 Cooperation

Student Gender Equity

Figure 1.3 The proposed model for predicting self-regulation variables by classroom
learning environment variables (level-1), student gender (level-1) and teacher
variables (level-2).

Note. Arrows do not indicate causal relationships. Their directions are from
predictors to outcome variables. Blue arrows indicate interaction of level-1 and level-

2 variables.

3. The third research question (see Figure 1.4) consisted of 4 sub-questions:
3.a. To what extent do students in different classes vary in Science Achievement?
3.b. To what extent do class (teacher) level variables (i.e., Gender, Experience,
Efficacy for Student Engagement, Efficacy for Instructional Strategies,

Efficacy for Classroom Management, Job Satisfaction, Emotional
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3.c.

3.d.

Exhaustion, Personal Accomplishment, and Implicit Theory of Ability in
Science) predict students’ Science Achievement?

To what extent do student variables in terms of Gender and perception of
classroom learning environment (i.e., Student Cohesiveness, Teacher
Support, Involvement, Investigation, Task Orientation, Cooperation, and
Equity) predict students’ Science Achievement?

To what extent do class (teacher) level variables (i.e., Gender, Experience,
Efficacy for Student Engagement, Efficacy for Instructional Strategies,
Efficacy for Classroom Management, Job Satisfaction, Emotional
Exhaustion, Personal Accomplishment, and Implicit Theory of Ability in
Science) influence the relationship between students’ Science Achievement,
and students’ Gender and perception of classroom learning environment
(i.e., Student Cohesiveness, Teacher Support, Involvement, Investigation,

Task Orientation, Cooperation, and Equity)?
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Teacher Variables — Level-2

Beliefs

Efficacy for Student Enga.

Efficacy for Instructional S.

Classroom Learning

Effi for Classroom Ma. .
icacy for Classroo a Environment — Level-1

Implicit B. about Scie. Abi. Student Cohesiveness

Teacher Support

Involvement 3 . .
Bd Science Achievement

Investigation

Occupational Well-Being
Emotional Exhaustion

Personal Accomplishment

Job Satisfaction Task Orientation

Cooperation

Teacher Characteristics
Experience
Gender
Student Characteristics — Level-1
Student Gender

Figure 1.4 The proposed model for predicting science achievement by classroom

Equity

learning environment variables (level-1) and student gender (level-1) and teacher
variables (level-2).

Note: Arrows do not indicate causal relationships. Their directions are from
predictors to outcome variables. Blue arrows indicate interaction of level-1 and level-

2 variables.

4. Do students’ Self-Regulation variables (i.e., Self-Efficacy, Metacognitive Self-
Regulation, Mastery Approach Goals, Performance Approach Goals, Mastery
Avoidance Goals, and Performance Avoidance Goals) mediate the relationship
between students’ Science Achievement, and students’ Gender and classroom
learning environment variables (i.e., Student Cohesiveness, Teacher Support,
Involvement, Investigation, Task Orientation, Cooperation, and Equity)? (See

Figure 1.5).
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Self-Regulation — Level-1

Classroom Learning Self-Efficacy
Environment - Level-1
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Figure 1.5 Predicting science achievement (Model 2)

Note: Arrows do not indicate causal relationships. Their directions are from predictors to outcome variables.



1.4 Definition of Important Terms

In this section, some important student level and teacher level variables were

defined.

1.4.1 Student-Level Variables

1. Student Self-Efficacy

Students’ self-efficacy emphasizes their judgments about their ability and confidence

in skills to be successful in science class.

2. Metacognitive Self-Regulation

Students’ metacognitive self-regulation emphasizes their possessing planning,

monitoring, and regulating activities during learning processes in science class.

3. Mastery Approach Goals

Mastery approach goals emphasize the purpose of students’ to succeed in science
class that focus on mastering the tasks, develop their skills, and understanding the

science subjects.

4. Performance Approach Goals

Performance approach goals emphasize the purpose of students’ to succeed in
science class that focus on comparing their performance with other students, beating

others, gaining approval from others, and getting high grades in science class.

5. Mastery Avoidance Goals

Mastery avoidance goals emphasize the purpose of students’ to succeed in science
class that focus on avoiding misunderstanding, not learning, or not mastering the

subjects in science class.
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6. Performance Avoidance Goals

Performance approach goals emphasize the purpose of students’ to succeed in
science class that focus on avoiding inferiority, looking stupid or dumb in

comparison to others, and getting worse scores in science class.

7. Student Cohesiveness

Student cohesiveness refers to the students’ perception of the extent students in their

science class are friendly and supportive of each other.

8. Teacher Support

Teacher support refers to the students’ perception of the extent their science teacher

helps, be friends, and is interested in students.

9. Involvement

Involvement refers to the students’ perception of the extent they have attentive

interest, participate in class, and share their ideas in class discussions.

10. Investigation

Investigation refers to the students’ perception of the extent they develop inquiry

skills and use them in solving science problems and investigations.

11. Task Orientation

Task orientation refers to the students’ perception of the extent they think completing

planned activities and staying on the subject matter in science class is important.
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12. Cooperation

Cooperation refers to the students’ perception of the extent they work cooperatively
with other students rather than compete with others in learning science and

participate in group works.

13. Equity

Equity refers to the students’ perception of the extent they are treated equally by

science teacher and have the same learning opportunities in class.

14. Science Achievement

Science achievement refers to students’ performance on the 14-item multiple choice
science test including the first three units of seventh grade curriculum: 1) Body

system, 2) Force and Motion, and 3) Electricity.

1.4.2 Class-Level (Teacher-Level) Variables

E. Teacher self-efficacy:

9 Cey

Teachers’ sense of efficacy refers to teachers’ “judgment of his or her capabilities to
bring about desired outcomes of student engagement and learning, even among those
students who may be difficult or unmotivated” (Tschannen-Moran & Woolfolk Hoy,

2001, p.783).

F. Efficacy for Student Engagement:

Efficacy for student engagement refers to teachers’ confidence in engaging all

students and encouraging them to do well in school work.

G. Efficacy for Instructional Strategies:
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Efficacy for instructional strategies refers to teachers’ confidence in using variety of

instructional strategies and providing alternative explanations for better teaching,

H. Efficacy for Classroom Management:

Efficacy for Classroom Management emphasizes the level of confidence in

managing classroom effectively and controlling disruptive behavior.

I. Emotional Exhaustion:

Emotional exhaustion refers to individuals’ feeling of being depleted of personal

emotional resources and being more susceptible to stressors.

J. Personal Accomplishment

Personal accomplishment refers to individuals’ positive self-evaluations and self-

efficacy on the job.
K. Job Satisfaction

Job Satisfaction refers to teachers’ positive affective reaction to their job in general

mannecr.

L. Implicit Theories about Ability in Science

Implicit theoriess about ability in science refers to teachers’ incremental theory that
they hold about students. The high scores on this variable indicate that teachers

believe that students’ ability in science is not fixed and can be developed.
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CHAPTER 11

LITERATURE REVIEW

In this chapter, the previous studies providing theoretical and empirical background
for the current study are presented. The related literature is classified under two

sections: (1) Student Variables and (2) Teacher Variables.

In the Student Variables section, after briefly explaining the self-regulated learning
theory, the effect of three self-regulation variables (i.e., self-efficacy, metacognitive
self-regulation, achievement goal orientation) on students’ academic achievement are
reviewed under subsections. In these subsections, the gender effect on self-regulation
variables is also reviewed. Then, after examining the research on classroom learning
environment, the influences of students’ perceived learning environment on the self-
regulation variables are stated, and previous studies focusing on the direct and
indirect effects of perceived learning environment variables on academic
achievement are reviewed, and the mediator role of self-regulation variables is

explained. Finally, gender difference in science achievement is examined.

In the Teacher Variables section, definitions of teacher characteristics that are
teachers’ efficacy beliefs, burnout, job satisfaction, and implicit theories of
intelligence are briefly provided. In each subsection, the definition of each variable is
followed by the summary of the previously conducted studies. These studies focus on
the role of these teacher characteristics on students’ perception of learning
environment, dimensions of students’ self-regulation and students’ academic
achievement. Moreover, the influences of teacher gender and experience on students

learning are also be examined with the related literature.
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2.1 Student Variables

In this section, student variables include three components of self-regulated learning
(i.e., self-efficacy, metacognition, and achievement goals), students’ perceptions of

classroom learning environment, and student gender.

2.1.1 Self-Regulated Learning

Self-regulated learning is considered to be highly related to quality of learning and
positive academic outcomes. In fact, it is a good predictor of academic achievement,
and the use of internalized self-regulatory strategies help students achieve in school.
For example, Pintrich et al. (1993) and Zimmerman and Martinez-Pons (1986)
indicated that components of self-regulation were strongly related to achievement.
Moreover some studies reveled that high achieving students were more likely to use
self-regulated learning strategies than low achievers (e.g., Ee et al. 2003; Sungur &

Gungoren, 2009; Yerdelen et al. 2012).

Self-regulated learning has been the topic of educational psychology for a few
decades. Researchers have conducted several studies on self-regulated learning by
using different research methods, and they developed different models (Boekaerts,
1999). Although several researchers explain self- regulation proposing different
models from different theoretical perspectives, they have also some common
assumptions and features (see Pntrich, 2000). Among these models, Zimmerman’s
(2000) and Pintrich’s (2000) models of self-regulated learning based on social-

cognitive theory are the most well-known models.

Social Cognitive Theory explains the human functioning as the triadic reciprocality
of personal, behavioral, and environmental factors (Bandura, 1986). Here, the term of
reciprocality emphasizes the mutual action between causal factors. That is, human
functioning is the consequence of the reciprocal interactions between personal,
behavioral, and environmental factors and these factors both effect and are affected

from each other (Bandura, 1986) (see Figure 2.1).
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Figure 2.1 Theoretical model of triadic reciprocal determinism

Source: Bandura, 1986, p.24
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In this model, the first segment of reciprocality between personal and behavioral
factors suggests that individuals’ behaviors are shaped by their beliefs, thoughts, and
affect; and these behaviors, in turn, influence their cognitive and affective reactions
(Bandura, 1986). The next interactive relation between the personal and
environmental factors takes place in the sense that while individuals’ beliefs,
expectations, and cognitive competences are affected (apart from behaviors) from
environmental factors, they may differently influence their social environment
depending on their physical (e.g., race, age, and gender) and social (prestige and
status) characteristics. The last segment of interaction between behavioral and
environmental factors indicates that individuals’ specific actions have influence on
their environment and they are also affected from environment (Bandura, 1986).
According to social cognitive perspective, these interactions do not emerge
simultaneously, that is, the influence of a causal factor needs time to exert, and the
strength of these interactions is influenced by activities, individuals, and

circumstances (Bandura, 1986).
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Social cognitive theory assumes self-regulated processes as the interaction of
personal, behavioral, and environmental triadic processes (Bandura, 1986). As stated
before, one of the self-regulated learning models based on social cognitive theory
(Bandura, 1986) is Zimmerman’s (2000) model. Zimmerman (2000) defined self-
regulation as “self-generated thoughts, feelings, and actions that are planned and
cyclically adapted to the attainment of personal goals” (p. 14). From Zimmerman’s
(2000) perspective, self-regulation processes can be described in three cyclical
phases: forethought (e.g., setting goals and planning actions), performance or
volitional control (e.g., monitoring performance and adjusting strategies), and self-
reflection (e.g., self-evaluation and self-reaction of performance). Zimmerman
(2000) also included affective, metacognitive, and behavioral components into these

processes (see Figure 2.2).

Performance Phase

Self-Control
Self-instruction
Imagery
Attention focusing
Task strategies

Self-Observation
Metacognitive monitoring
Self-recording

Forethought Phase Self-Reflection Phase
Task Analysis Self-Judgment
Goal setting Self-evaluation
Strategic planning - Causal attribution
Self-Motivation Beliefs Self-Reaction
Self-efficacy Self-satisfaction/affect
Outcome expectations Adaptive/defensive
task interest/value
Goal orientation

Figure 2.2 Phases and sub-processes of self-regulation

Source: Zimmerman &. Campillo, 2003, p.239
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As another well-known model on self-regulated learning based on social cognitive
perspective (Bandura, 1986), Pintrich’s (2000) model provides more detailed
information about self-regulation of learning. Pintrich (2000) classified common
features of existing self-regulation models under 4x4 matrix emphasizing phases and
areas of regulation (see Table 2.1). While the four phases include Forethought,
Monitoring, Control, and Reaction and Reflection, the four areas of regulation
include Cognition, Motivation, Behavior, and Context. Pintrich (2000) suggested that
these four phases are not followed in all academic learning processes and do not have
to be in a hierarchical order. Based on these common features, on the other hand, the
four areas of this model suggests: (1) In the Cognition area, people may use different
cognitive strategies to learn and perform a task, and may use different metacognitive
strategies to control and regulate their cognition, (2) In the Motivation, area, people’s
various motivational beliefs about regulating their learning such as self-efficacy, goal
setting, task value and attributions were placed in the motivation area. Learners may
regulate their motivation and affect by setting goals, judging their confidence in
succeeding a task and difficulty of task, selecting and adapting the appropriate
strategies to manage motivation, and giving affective reactions, (3) In the Behavior
area, regulation of behaviors includes the behaviors such as time planning, help
seeking, and effort, (4) finally, in the Context area, features of the learning

environment or contexts are taken into account.

Based on his model, Pintrich (2000) generated a more general definition of self-
regulated learning as “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 goals and the contextual
features in the environment” (p. 453). Each of these components is considered as
necessary but not sufficient by itself to self-regulated learning. For example, students
who have cognitive skills and highly motivated to use them in a learning process are
more likely to be successful than students who have the same cognitive skills but not

motivated to use them (Schraw et al. 2006; Zimmerman, 2000).
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Table 2.1 Phases and areas for self-regulated learning

Phases

Areas for Regulation

Cognition

Motivation/Affect

Behavior

Context

1. Forethought,
planning, and
activation

2. Monitoring

3. Control

4. Reaction
and reflection

Target goal setting
Prior content
knowledge
activation
Metacognitive
knowledge
activation

Metacognitive
awareness and
monitoring of
cognition

Selection and
adaptation of
cognitive strategies
for learning,
thinking

Cognitive
judgments
Attributions

Goal orientation
adoption

Efficacy judgments
Ease of learning
judgments; perceptions
of task difficulty

Task value activation
Interest activation

Awareness and
monitoring of
motivation and affect

Selection and
adaptation of strategies
for managing,
motivation, and affect

Affective reactions
Attributions

(Time and effort
planning)
(Planning for
self-observations
of behavior)

Awareness and
monitoring of
effort, time use,
need for help
Self-observation
of behavior

Increase/
decrease effort
Persist, give up
Help-seeking
behavior

Choice behavior

(Perceptions of
task)
(Perceptions of
context)

Monitoring
changing task
and context
conditions

Change or
renegotiate task
Change or
leave context

Evaluation of
task

Source: Pintrich, 2000, p.454

While comparing Pintrich’s (2000) and Zimmerman’s (2000) models, it is obvious

that Pintrich’s (2000) model is more comprehensive than Zimmerman’s (2000).

Although the both models have taken a number of motivational and cognitive

processes that are related to self-regulated learning into account, Pintrich’s (2000)

model have more emphasis on goal orientation. Accordingly, in the scope of this

study, based on the Pintrich’s (2000) model, elementary science students’ self-

regulation is investigated in terms of metacognitive self-regulation (from cognitive

area), and self-efficacy and goal orientation (from motivation and affective area).
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Pintrich (2000) stated that the self-regulatory processes are potential factors to
mediate the relationship between individuals and the context and their overall
achievement. According to Pintrich and De Groot (1990), “knowledge of cognitive
and metacognitive strategies is usually not enough to promote; student achievement;
students also must be motivated to use the strategies as well as regulate their
cognition and effort” (p.33). Therefore, self- regulated students set goals effectively,
plan and use strategies to realize their goals, manage resources and monitor their
progress. They are self-efficacious about their abilities to master a learning task.
From this perspective, the importance of self-regulation in schools is readily obvious.
Students who can initiate learning tasks, set their own goals, decide on appropriate
strategies for the realization of the goals, and then monitor and evaluate their own
progress tend to be more successful than students who rely on teachers for

performing these same functions (Risemberg & Zimmerman, 1992).

Besides, students’ background characteristics such as gender, prior achievement, and
socioeconomic status are potential factors to influence students’ learning processes
(Pintrich, 2000). Thus, understanding the role of gender in students’ self-regulation
of their learning processes is to be useful for teachers to provide appropriate learning

opportunities to male and female students.

Accordingly, in the following sections, self-efficacy, metacognitive self-regulation,
and achievement goal orientation are defined, and their associations with
achievement and gender differences are explained in the light of the related literature.
Moreover, in the following section, how these self-regulation components mediate
the association between students’ perception of classroom learning environment and

achievement is addressed.

2.1.1.1 Students’ Self-Efficacy

Sense of Self-Efficacy is one of the fundamental concepts of the Social Cognitive
Theory which mainly focuses on human functioning (Bandura, 1986). Within the

framework of Social Cognitive Theory, Bandura (1986) defined Self-efficacy as
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“people’s judgments of their capabilities to organize and execute courses of action
required to attain designed types of performance” (p.391). More generally, self-
efficacy emphasizes how confident people believe they are or how much control they
believe they have in their ability to master a task and reach a goal (Bandura, 1997).
Bandura (1986) addressed four sources from which self-efficacy beliefs are
developed, namely mastery experiences, vicarious experience or role modeling
others, social persuasion, and physiological states. Accordingly, people develop
efficacy beliefs by gaining successful experiences on a specific task, by observing
and comparing the performance of others who they feel as in similar position, by
receiving verbal praise from people they value, and by their physiological states in
self-judgments of their capabilities (Bandura, 1977; 1997). Peoples’ feelings,
thinking, motivation, and behaviors are affected from their efficacy beliefs (Bandura,
1993). For instance, self-efficacious people are more likely to approach to
challenging tasks to accomplish, while lower level self-efficacy cause people to

avoid challenging tasks (Bandura, 1994).

In that manner, self-efficacy has a critical role in academic achievement. Students’
belief about their confidence in performing an academic task is a strong indicator of
their achievement (Bandura, 1986; Britner & Pajares, 2006; Schunk & Pajares,
2005). Students who feel more confidence in controlling their own learning and in
mastering coursework present higher success in academic tasks (Bandura et al.
1996). In other words, students who feel more confident in his/her academic abilities
are more likely to successfully accomplish a task. Results of many research showed a
positive association between students’ perceived academic efficacy and academic
achievement across several domains and grades (Bandura et al. 1996; Greene et al.
2004; Klassen & Kuzucu, 2009; Linnenbrink & Pintrich, 2002; Schunk & Pajares,
2005; Yildirim, 2012; Zhang & Zhang, 2003). For example, in their meta-analysis
study, Multon, Brown, and Lent (1991) examined 38 studies conducted with 4998
students between 1981 and 1988 in terms of the relationship between students’ self-
efficacy and academic performance. They included three conceptual categories for

academic performance: (1) standardized tests (e.g., lowa Test of Basic Skills), (2)
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classroom-related tests (e.g., self-rated course performance, course grades,
cumulative grade point average), and (3) basic skill tasks (e.g., subtraction problems,
reading comprehension problems). Of the 38 studies, 23 were conducted with
elementary school students while others with high school and college students.
Results indicated a positive association between self-efficacy and academic
performance with the moderate effect size (r=.38). Efficacy beliefs accounted for
about 14% of the variance in students’ academic performance. The effects were

found as weaker for the elementary students than high schools and college students.

Relevant research also demonstrated that people’s self-belief about their abilities is
task-specific, and based on personal accomplishments and previous success and
failures (Linnenbrink & Pintrich, 2002). For instance, a student who has high
efficacy for solving algebra problems might have lower self-efficacy for geometry
problems or other subject areas depending on his/her past experiences about
succeeding in similar subjects (Linnenbrink & Pintrich, 2002). Therefore, it is
important to examine self-efficacy separately across the different domains (such as

language, math, and science) and subject areas.

In the domain of science education, students’ efficacy beliefs about their capabilities
in science related tasks are found to have substantial effect on their effort that they
expend to succeed these tasks, on the ways which they choose to alter challenges,
and, in turn, on their science achievement (Bandura, 1997; Britner & Pajares, 2006).
Accordingly, students who believe they can successfully accomplish a task in science
class tend to exert higher effort on the task, work harder, and persist in the face of
obstacles instead of giving up (Britner & Pajares, 2006). Therefore, in order to
enhance students’ success and engagement in science, students’ efficacy beliefs
should be considered as an important factor (Britner, 2008). Many researchers
exploring the association between self-efficacy and science achievement indicated
positive correlation between these two variables (Areepattamannil, Freeman, &
Klinger, 2011; Britner, 2008; Britner & Pajares, 2001; Britner & Pajares, 2006; Chen
& Usher, 2013; Kupermintz, 2002; Pintrich & De Groot, 1990). For example, in a
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wide-ranging study conducted with 13,985 15-year-old students from 431 schools
across Canada, Areepattamannil et al. (2011) examined the effect of motivation to
learn science, science self-beliefs, and science instructional practices on science
achievement based on PISA 2006 data. The authors analyzed the data by using
hierarchical linear modeling analysis, and results of the final model revealed that
only 8% of the variance in science achievement was between schools, while 92% of
the variance was within students. Among the student variables (i.e., gender,
immigration status, occupational status of the student, parental occupational status,
number of books at home, enjoyment in science, general interest in science,
instrumental motivation to learn science, future-oriented motivation to learn science,
self-efficacy in science, and self-concept in science) and school variables (i.e., school
location, school size, science teaching with a focus on models or applications,
science teaching using student investigations, science teaching using hands-on
activities, and interactive science teaching), self-efficacy in science was found to
have the highest positive predictive power on the science achievement. On the other
hand, while immigration status, general interest in science, and science teaching
using student investigations had negative predictive power on science achievement;
gender, instrumental motivation to learn science, future-oriented motivation to learn
science, school size, and school location were not found as statistically significant

predictors of science achievement.

Moreover, in a study conducted by Yerdelen et al. (2012), Motivated Strategies for
Learning Questionnaire (MSLQ) were administered to 252 high school students in
Turkey to examine which of the self-regulatory processes predict whether students’
were high or low achiever in biology course. Results showed that among 15
constructs including intrinsic goal orientation, extrinsic goal orientation, task value,
control of learning beliefs, self-efficacy for learning and performance, test anxiety,
rehearsal, elaboration, organization, critical thinking, metacognitive self-regulation,
time and study environment, effort regulation, peer learning, and help seeking; self-
efficacy was found as the best predictor of being high or low achiever in biology.

Namely, high achiever students had more confidence in learning biology. The similar

34



results were found in Meece and Jones’ (1996) study with 213 Grade 5 and Grade 6
students. The authors formed three achievement groups as low, average, and high
based on students’ composite scores on a basic skill test and a science achievement

test. Results revealed that high achievers reported higher confidence in science.

Self-Efficacy and Gender

Studies on self-efficacy suggested that students’ gender should be considered as an
important factor in students’ self-efficacy. Indeed, Pajares (1996) and Britner and
Pajares (2001; 2006) reported that male and female students might have different
efficacy beliefs. Although many studies examined gender differences in science self-
efficacy, there are some contradictory findings that need further investigation. While
some studies reported no gender differences (e.g., Arisoy, 2007; Kiran & Sungur,
2012), in some studies, either males or females reported higher efficacy in science
(e.g., Britner & Pajares, 2006; Guvercin, Tekkaya, & Sungur, 2010). For example, in
a recent study, Kiran and Sungur (2012) investigated the gender differences in
middle school students’ science self-efficacy and its sources. 1972 Grade 8 students
were administered MSLQ to assess self-efficacy beliefs. Results revealed no gender
difference in science self-efficacy. Regarding sources of self-efficacy, while mastery
experience, vicarious experience, verbal persuasions were not significantly related to
gender, girls reported significantly higher emotional arousal than boys A similar
study was previously conducted by Britner and Pajares (2006) with 319 middle

school students, boys reported higher self-efficacy in science than girls.

Additionally, Britner (2008) examined the effect of gender on science across three
different categories of science courses: life science classes (biology, life science,
anatomy, and physiology), physical science classes (physics and chemistry), and
Earth/environmental science classes (Earth science, ecology, environmental science).
Participants included 502 high school science students. While the author analyzed
the data by combining all classes, no gender difference was found for self-efficacy.

However, while data were analyzed for each subfield separately, although the same
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results were found for life science and physical science classes, in

Earth/environmental science, female students reported higher self-efficacy than boys.

In a more recent study, Guvercin et al. (2010) investigated the effect of grade level
and gender on 6™ and 8" grade students’ motivation. They administered Students’
Motivation toward Science Questionnaire to 2231 students. Results revealed that, in
both grade levels, female students reported higher level of efficacy toward learning

science.

Arisoy (2007) also examined the effect of gender on four adaptive motivational
beliefs including intrinsic goal orientation, task value, control of learning beliefs, and
self-efficacy for learning and performance. MSLQ was administered 956 8" grade
students and results showed that although male and female students differed in their
scores on intrinsic goal orientation, task value, and control of learning beliefs, no
gender difference were found for self-efficacy. Similarly, in their study with 145
elementary school students from 5™, 6", 7" and 8" grade levels, Karaarslan and
Sungur (2011) found no significant gender difference toward efficacy in learning

science across all grades.

To sum up, research related to self-efficacy indicated strong relationship between
students’ perceptions of their capabilities in learning science and science
achievement (e.g., Britner, 2008; Britner & Pajares, 2006; Yerdelen et al. 2012).
Therefore, in this study it is expected to find out higher science achievement for the
students with higher self-efficacy in learning science. Regarding gender, since the
findings of the studies on the gender effect on efficacy in science were inconsistent,
there was a need to conduct a new study to gain deeper understanding. Moreover, in
all of the studies reviewed above, the clustered structure of the student samples was
ignored. Yet, the responses to self-efficacy scale of the students in the same
classroom should not be regarded as independent since each student’s responses

would be affected from others. Thus, in the present study the influence of students in
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the same classroom on other students’ responses to self-efficacy scale was taken into

account, and multilevel analysis method was performed to obtain more robust results.

2.1.1.2 Metacognitive Self-Regulation

Metacognitive self-regulation is one of the important aspects of self-regulated
learning. According to Pintrich’s (2000) self-regulation model, metacognitive
awareness and monitoring of cognition takes place in monitoring phase of cognitive

area. Metacognition was firstly defined by Flavell in 1976 as follows:

Metacognition refers to one's knowledge concerning one's own

cognitive processes or anything related to them, e.g. the learning-

relevant properties of information or data. For example, I am

engaging in metacognition... if I notice that I am having more trouble

learning A than B; if it strikes me that I should double-check C before

accepting it as a fact; if it occurs to me that I should scrutinize each

and every alternative in a multiple-choice task before deciding which

is the best one.... Metacognition refers, among other things, to the

active monitoring and consequent regulation and orchestration of

those processes in relation to the cognitive objects or data on which

they bear, usually in the service of some concrete [problem solving]

goal or objective (cited in Schoenfeld, 1992, p. 38).
Afterwards, several definitions of metacognition emerged in the light of the
increased attention to metacognition in the fields of psychology and education. For
example, it was defined by Brown (1987) as “one’s knowledge and control of own
cognitive system” (p.66) and by Kuhn and Dean (2004) as ‘“awareness and
management of one’s own thought” (p.270). Although there are different definitions
of metacognition, it deals with, in general manner, individual’s knowledge about
cognitive processes and about consequences of these processes in terms of

monitoring and controlling.

Flavell (1979) classified metacognition into two components: metacognitive
knowledge and metacognitive regulation. Metacognitive knowledge emphasizes the
knowledge acquired by the people through various cognitive tasks, goals, actions,

and experiences. That is, metacognitive knowledge includes three categories of the
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factors influencing knowledge or beliefs: knowledge of person, knowledge of task,
and knowledge of strategy. Knowledge of person indicates the knowledge of
individuals’ learning processes regarding how they learn. It also takes individual
differences into account. Being the second factor, knowledge of task refers to the
available information about the features of the task such as familiar or unfamiliar,
well or poorly organized, interesting or dull, etc. Finally, knowledge of strategy
concerns knowledge about which strategies are appropriate to accomplish a task, and
what the correct time and place to use them are. According to Flavell (1979),
metacognitive knowledge is best acquired through interaction or combination among
the three categories of factors that were knowledge of person, knowledge of task, and

knowledge of strategy.

Metacognitive regulation (or experiences) emphasizes the regulation of cognition and
hence learning processes. It is used to control cognitive activities and to check
whether the cognitive goal is accomplished or not. There are three stages followed
for regulation of cognitive processes: planning, monitoring, and evaluation (Schraw
& Moshman, 1995). In the planning stage, individuals try to decide on the
appropriate strategies before starting to do task in terms of goal setting, task analysis,
and strategy choosing. In the monitoring stage, individuals judge their learning
process and test their learning skills. Finally, in the evaluation stage, individuals
evaluate the results of the learning process, and make adjustments on cognitive

activities.

Boekarerts (1997) indicated that metacognitive knowledge facilitates comprehension,
monitoring, or assessing conceptual and procedural knowledge related to the context.
According to Boekarerts (1997) the level of students’ metacognitive skills such as
planning, monitoring, reflection, and self-testing distinguishes them from the other

students.

Students’ metacognitive skills and awareness of their actions have been regarded as

an important topic among the educational researchers. In various areas including
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science education, several studies have examined the association between the use of
metacognitive strategies in learning process and students’ academic achievement.
However, findings of these studies are inconsistent (Sperling et al. 2002), that is
while some of these studies found positive relation of metacognition, some of the
studies found no relation of metacognition to achievement. Sperling et al.’s (2002)
review of the literature on the relationship between achievement and metacognition
across the studies using different measures of metacognition and different methods, it
was reported that relationship between metacognitive skills and achievement was

complicated and not clear.

For example, in order to find out the effect of using metacognitive strategies on
solving mathematical problems, Ozsoy and Ataman (2009) conducted an
experimental study with 47 fifth grade students during 9 weeks. While the
experimental group received a metacognitive instruction through metacognitive
problem solving activities, no additional activities except from their regular lesson
were received by control group. Comparison of students’ pre- and post-test scores on
Mathematical Problem Solving Achievement Test indicated that students who
received the instruction based on metacognitive skills outperformed the students in
the control group. In another study with 3th and 4™ grade students, van Kraayenoord
and Schneider (1999) examined the relationship between students’ reading
comprehension and metacognition based on self-report questionnaires. Results of the
structural equation modelling revealed that, in both grade levels, students who had
higher reading achievement scores exhibited greater metacognitive knowledge about
memory. Moreover, the authors formed two groups of students based on their total
score on a reading exercise test. Good readers were determined as students whose
reading score were in top quartile, and poor readers were the students whose reading
scores in the bottom quartile. Results revealed that good and poor readers
significantly differed in metacognitive knowledge about reading and memory: good

readers outperformed poor readers.
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On the other hand, Al-Harthy and Was (2010) found no relation between the use of
metacognitive strategies and students’ academic achievement. More specifically, in
their study, the researchers explored the relationship between self-efficacy, task
value, goal orientations, metacognitive self-regulation, and self-regulation and
learning strategies, and investigated the unique contribution of each of them to the
variability in students’ achievement. With this aim, they administered MSLQ to 625
undergraduate students enrolled in educational psychology course. As an
achievement score they used the total score of 12 exams and 12 quizzes. Result of
the path analysis demonstrated that mastery goals, metacognitive self-regulation, and
deep learning strategies did not have a significant direct effect on achievement.
Accordingly, the effect of metacognition on achievement was fully mediated by time,

study environment, and effort regulation.

In science education, while some of the studies used experimental methods to find
out causal relationship between metacognition and achievement by designing
instructions addressing metacognitive strategies, other studies used self-report
questionnaires to assess students’ metacognitive strategy use and investigated its
relation to science achievement based on standard tests or course grades. Several
researchers who examined the effect of using metacognitive strategies on
understanding of science topics through experimental research designs found positive
effect (Beeth, 1998a; 1998b; Georghiades, 2004; Mason, 1994a; 1994b; Yuruk,
2007). For example, White and Fredriksen (1998) developed a ThinkerTools Inquiry
curriculum that emphasized a constructivist, inquiry-oriented approach to science
education. Participants of this study included middle school students and Force and
Motion topic of the physics was selected as the subject. While the treatment groups
who were taught with ThinkerTools Curriculum by which students engaged in
monitoring and evaluating their own and each other’s research, in control group,
although they were taught with the same curriculum, no intervention was received in
terms of metacognition. Students who participated in ThinkerTools inquiry-based
curriculum designed and carried out experiments using hands-on materials and

computer simulations and developed laws, models, and theories based on their
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findings. Results showed that supporting this curriculum with metacognitive
activities made the difficult subject of physics more understandable and interesting
for many students. Moreover, low achieving students more benefited from
metacognitive processes and gained higher scores on inquiry test. Similarly,
Georghiades (2004) investigated the role of situated metacognition in the durability
of primary pupils’ conceptions of science. Researcher defined situated metacognition
as “metacognition practiced in the current context of normal lessons and within the
time allocated for the teaching of curriculum subject matter, aimed at improving
learners’ performance in the specific content taught by facilitating better
understanding” (p.87). Researcher conducted a quasi-experimental study with 60 5th
grade students studying the unit ‘Current Electricity’. He divided the students into
two groups: one experimental and one comparative group. Each group included 30
students. The only difference between the instructions they received was that
metacognitive instruction was implemented at selected points of the teaching
procedure in the experimental group. Each 80-minute lesson included 5 or 6
metacognitive activities such as class discussion, annotated drawing, keeping diary-
like notes, and concept-mapping. The same written test focusing on the concepts
related to the electricity was applied to students at three times: 1 week (Phase 1), 2
months (Phase 2) and 8 months (Phase 3). The research demonstrated that
metacognitive practices were useful for primary school pupils, and children who
experienced situated metacognition retained taught concepts for a longer period of
time. The longitudinal data collection revealed that although the amount of the
subject matter learned was same for both groups, experimental group who engaged in
metacognitive activities achieved more permanent re-structuring of their

understandings,

On the other hand, results of the studies using self-report questionnaires to examine
the relationship between metacognition and achievement in science are not
consistent. For example, Yumusak, Sungur, and Cakiroglu (2007) examined the
contribution of motivational beliefs, and cognitive and metacognitive strategy use to

biology achievement with 519 tenth grade students. Students were administered the
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MSLQ and a 20-item biology achievement test developed by researchers. The data
were analyzed through two multiple linear regression analysis for motivation section
and learning strategies section. Results of multiple linear regression analyses for
learning strategies section suggested that metacognitive strategy use was not a
significant predictor of biology achievement. Similarly, in Yerdelen et al.’s (2012)
study in which MSLQ was administered to high school students, no significant

association was found between metacognitive strategy use and biology achievement.

In another study, Topcu and Yilmaz-Tuzun (2009) examined the association between
science achievement and metacognitive skills with two groups of students: (1) 4™ and
5" graders, (2) 6™, 7", and 8" graders. In order to assess students’ metacognitive
skills, Junior Metacognitive Awareness Inventory (Jr. MAI) was used. Jr. MAI
consists of two subscales: Knowledge of Cognition and Regulation of Cognition. As
a science achievement score, students’ grade point averages referring to the last
semester were used. Results showed that Knowledge of Cognition and Regulation of
Cognition were significantly and positively related to science achievement in both
groups of students. Moreover, in a similar study, Sperling et al. (2002) found a
significant correlation between metacognition and achievement for grades 3 through

5, but no significant correlation for grades 6 through 8.

In addition to experimental and survey studies, there are also studies on
metacognition and achievement relationship utilizing different methodologies. For
example, in order to clarify the metacognitive processes in conceptual learning in
science, Yuruk (2007) conducted a case study using one student in a classroom. In
that study, the aim was to describe the changes in students’ ideas about force and
one-dimensional motion concepts, and to portray the relevant metacognitive process.
The metacognitive activities included poster drawing, concept mapping, group
debate, journal writing, and group and class discussions. Data were collected by
using video-recordings of classroom discussions, audio-recordings of group
discussions, and journal writings. It was found that after this instruction, all

alternative ideas of student determined before the instruction was changed with the
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scientifically accepted conceptions. The study supported the claim that metacognitive

processes had positive effect on changing students’ conceptions of physical world.
Metacognitive Self-Regulation and Gender

Students’ gender is considered as one of the factors that may influence their learning
strategies (e.g., Akyol, Sungur, & Tekkaya, 2010; Wolters & Pintrich, 1998;
Zimmerman & Martinez-Pons, 1990). Zimmerman and Martinez-Pons (1990) stated
that although female students were less self-efficacious than male students, they use
learning strategies such as record keeping and monitoring, environmental structuring,
and goal setting and planning more than male students. Past research on gender
differences in using metacognitive strategies produced mixed results. While some
studies revealed no gender difference in metacognitive self-regulation, others
revealed significant gender differences in favor of female students. For example,
utilizing MSLQ with a sample of 76 undergraduate students enrolled in a physics
course, Lynch (2010) found no gender differences for mean scores of metacognitive
self-regulation subscale. The similar results were found in Akyol et al.’s (2010) study
with 1517 seventh grade students. In another study conducted with undergraduate
students enrolled in an online programming course, male and female students
reported using same level of metacognitive strategies (Yukselturk & Bulut, 2009).
On the other hand, in Al Khatib’s (2010) study, female college students reported
significantly higher score on metacognitive self-regulation subscale of MSLQ than
males. Similarly, in Topcu and Yilmaz-Tuzun’s (2009) study, female students had
higher scores on metacognitive self-regulation across the all grades from 5™ to 8.
This study also revealed that, in both grade levels, girls developed better

metacognition in their science courses.

In sum, related literature showed that the association between metacognition and
achievement is not clear and needs further investigation. Although positive effect of
metacognition is generally found in experimental designs focusing on the effect of

metacognitive instructions on achievement, results obtained from self-report
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questionnaires are inconsistent. Additionally, the role of gender in metacognitive
self-regulation, which results in inconsistent findings, is another issue requiring
further investigation. Thus, there was a need to conduct a new study to shed light on
these relations. In the present studys, it is aimed to investigate the association between
metacognitive self-regulation and science achievement as well as the role of gender
in metacognitive self-regulation in a different context and understand more deeply by

utilizing multilevel modelling method which is a more robust statistical method.

2.1.1.3 Achievement Goal Orientation

Achievement goals are one of the key components of self-regulation (Pintrich, 2000).
Over a few decades, achievement goal theory has received increasing attention
among educational psychologists to understand the role of goals in students’ learning
process (Anderman et al. 2003; Pintrich, Conley, & Kempler, 2003). Achievement
goal theory deals with the reasons of students desire to accomplish a specific task
(Anderman et al. 2003; Pntrich, 2000). Researchers who work on achievement goals
mostly focus on the quality of motivation, not on how much motivated an individual
to achieve a task (Anderman et al. 2003). Anderman et al. stated that even when two
students have same amount of motivation to complete a task, their reasons might be

different for doing that.

The early achievement goal theorists proposed two types of achievement goals:
mastery goals and performance goals (e.g., Ames, 1992; Ames & Archer, 1988;
Elliot & Church, 1997). While mastery goals were defined as “to reflect a focus on
developing competence, learning, and understanding the task and the use of self-
referenced standards of improvement”, performance goals were defined as “to reflect
on orientation to demonstrating competence, being superior to others, and the use of
social comparative or normative standards” (Pintrich et al. 2003, p.321).
Accordingly, students who set mastery goals value learning and focus on improving
competence skills while students who set performance goals focus on comparing
their performance or ability with others (Church et al. 2001; Linnenbrink & Pintrich,
2002). However, according to Elliot and Harackiewicz (1996), these theorists either
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considered mastery and performance goals as approach forms of motivation or they
did not differentiate approach and avoidance approach within the performance goal
orientation. Therefore, Elliot and Harackiewicz (1996) proposed a new achievement
goal orientation model in which performance goals included approach and avoidance
distinction. According to this model, individuals who set performance approach
goals are positively motivated to demonstrate their competence and try to be better
than others, while individuals who set performance avoidance goals are negatively

motivated to avoid failure and being relatively less successful than others.

Most recently, Pintrich (2000) and Elliot and McGregor (2001) criticized the existing
models that these models considered mastery goals as if they were only approach
goals. Pintrich (2000) and Elliot and McGregor (2001) suggested that although
mastery goals were seen as approach goals, there might be students who avoid
misunderstanding or not mastering the task since they set high standards for
themselves. Therefore, by considering all different approaches, latest researchers
(e.g., Elliot and McGregor, 2001; Pintrich, 2000) extended the achievement goal
theory by inserting approach-avoidance approach into mastery-performance
distinction of achievement goals. That is, the new model suggests four achievement
goals: mastery approach goals, mastery avoidance goals, performance approach
goals, and performance avoidance goals. As it can be seen in Table 2.2, while
mastery approach goals “focus on mastering task, learning, and understanding”,
mastery avoidance goals “focus on avoiding misunderstanding, not learning, or not
mastering task”. Besides, performance approach goals “focus on being superior,
beating others, being the smartest, best at task in comparison to others”, while
performance avoidance goals “focus on avoiding inferiority, not looking stupid or

dumb in comparison to others” (Pntrich, 2000, p.477).
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Table 2.2 Two goal orientation and their approach-avoidance forms

Approach Focus Avoidance Focus
Mastery Focus on mastering task, learning, Focus on avoiding misunderstanding,
orientation understanding avoiding not learning or not mastering
task
Use of standards of self-improvement, Use of standards of not being wrong,
progress, deep understanding of task not doing it incorrectly relative to task
(Learning goal, task goal, task-involved
goal)
Performance Focus on being superior, besting others,  Focus on avoiding inferiority, not
orientation being the smartest, best at task in looking stupid or dumb in comparison

comparison to others

Use of normative standards such as
getting best or highest grades, being top
or best performer in class

(Performance goal, ego-involved goal
self-enhancing ego orientation, relative

to others

Use of normative standards of not
getting the worst grades, being lowest
performer in class

(Performance goal, ego-involved goal,
self-defeating ego orientation)

ability goal)

Source: Pintrich, 2000, p.477

According to Greene and Miller (1996), the empirical evidence of various studies
revealed that when individuals adopt mastery goals, they use cognitive and
metacognitive strategies at higher levels. Indeed, mastery goal oriented students
prefer more challenging tasks, use more effective learning strategies, and have higher
confidence in learning than performance goal oriented students (Ames, 1992; Ames
& Archer, 1988; Pntrich, 2000; Wolters, 2004). On the other hand, related literature
showed some inconsistent results for the effect of achievement goal orientation on
academic achievement. Limenbrink-Garcia et al. (2008) conducted a literature
review study addressing the relation of mastery and performance-approach to
academic achievement. Researchers reviewed 90 studies that either used survey or
experimental design, Investigation of the studies that assessing achievement goal
orientation by self-report questionnaires showed that the association between mastery
goals and academic achievement was positive in approximately 40% of the studies

and negative in about 5% of the studies, no significant relation was reported in the
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rest of the studies reviewed. Nearly same results were also found for the relationship
between performance approach goals and achievement. In experimental studies, the
majority of the studies (70%) reported no effect of goal condition on achievement
whereas about 20% favored mastery goals and 10% favored performance approach
goals. Researchers examined the possible reasons of the differences in findings of the
various studies, and they criticized the potential moderation effect of task
characteristics (type of achievement task, task difficulty), psychological variables
(perceived competence, multiple goals), and individual differences (ability, age,
gender, culture) on the relation of goal conditions to academic achievement. For
example, for low ability students, performance approach goals may negatively affect
the achievement and they are only beneficial for easy tasks. Moreover, at elementary
school level, whereas mastery goals were related to higher achievement, performance
approach goals had negative effect on achievement in most studies. Conversely, in
late adolescence and early adulthood, the positive effect of mastery goals diminished
while student more benefited from performance approach goals. Lastly, researchers
indicated that while performance approach goals might be more beneficial for male

students, female students more tended to benefit from mastery goals.

In another study with 525 junior high school students, Wolters (2004) administered a
self-report survey addressing students’ perception of classroom goal structures;
personal goal orientations; and a collection of outcomes including persistence,
procrastination, choice, their use of cognitive and metacognitive learning strategies,
and mathematics grade. As components of goal orientation, mastery goals,
performance approach goals and performance avoidance goals were examined.
Result of HLM analysis revealed that among the 3 goal orientation types, only
performance approach goals significantly and positively predicted teacher-assigned
grades. Although mastery goal orientation was found related to the use of cognitive
strategies and metacognitive strategies, it was not significantly associated with
course grade. On the other hand, although students’ reported cognitive and
metacognitive strategies were not significantly related to performance approach

goals, teacher-assigned math grades were significantly linked to performance
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approach goals. Students who set performance avoidance goals received similar
grades with others. Although some consistent results with some other studies were
reported by the researcher, this study failed to consider approach-avoidance

framework for mastery goals.

Elliot and McGregor (2001) conducted a study aiming to test the 2x2 framework of
achievement goals. Unlike the previous research, mastery goals were regarded as
approach and avoidance form. Students were administered achievement goal
questionnaire, and their overall scores obtained from 34 multiple choice and 12 short
answer/essay questions were used as the indicator of academic achievement. The
data collected from 182 undergraduate students enrolled in an introductory
psychology class were analyzed through zero order correlation and regression
analysis. Results of the correlation analysis showed that mastery avoidance goals
were positively associated with mastery approach and performance avoidance, while
they were not related to performance approach goals. Moreover, results of the
regression analysis indicated that performance approach goals positively and
performance avoidance goals negatively predicted students’ academic achievement,
whereas mastery approach and mastery avoidance goals were not significant

predictors of achievement.

Barzegar (2012) examined the relation between achievement goal orientation and
academic achievement. 260 undergraduate psychology students were participated in
the study, and they were administered achievement goal questionnaire. Results of
correlation analysis showed that while mastery approach and performance approach
goals were positively associated with academic achievement, mastery avoidance and

performance avoidance goals were negatively related to academic achievement.

Moreover, in another study, Tas (2008) examined the relation of science achievement
to achievement goals. 1950 70 grade Turkish students were participated in the study,
and they were administered Patterns of Adaptive Learning Scale (Midgley, et al.,

2000) to assess goal orientation and a 15-multiple-choice item test was used to assess
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students’ science achievement. Results indicated positive association for mastery
goals and students’ science achievement while no significant association was found
between performance approach goals and science achievement. In another study, Tas
(2013) examined the role of achievement goals that were specifically about
homework in predicting 7" grade Turkish students’ science achievement. Results of
the HLM analysis showed that while mastery (approach) goals significantly
predicted (y= .039, se= .014) students’ science achievement, performance approach

goals were not significant predictor of science achievement.

Regarding gender differences, literature provides mixed results. For example, Tas’s
(2008) study with 7™ grade science students in Turkey showed no gender effect on
mastery goals, while female students were found to have significantly higher
performance approach goals. On the contrary, Arisoy’s (2007) study with 8" grade
science students in Turkey indicated higher mastery goal orientation for girls than
boys. Results of another study with college students (Finney & Davis, 2003),
researchers found that while female students endorsed more mastery approach goals
than males, male students’ endorsement of performance approach goals was higher
than females. This study partly supported the results of Elliot and McGroger’s (2001)
study which investigated the gender difference in mastery approach goals that
favoring females, while no gender difference was found for other three components
of achievement goals for the same sample. In another study, Gherasim, Butnanu, and
Mairean (2012) examined the gender effect on goals among 70 grade students
enrolled in a math class. Results revealed that female students reported higher

mastery goals and lower performance avoidance goals than males.

To sum up, empirical evidences revealed that the relation of goals to academic
achievement is not clear. In line with the related literature, since students who adopt
mastery oriented goals tend to focus on mastering task, learning, and understanding,
mastery goal oriented students are more tend to gain higher achievement (Barzegar,
2012). Thus, in this study, it is expected to find positive association between mastery

approach goals and academic achievement. After all, the literature review study by
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Limenbrink-Garcia et al. (2008) addressed the fact that nearly 40% of the studies
revealed positive association between mastery approach goals and students’
achievement. On the other hand, since the past research yielded inconsistent results
for the relationship between academic achievement and other types of goal
orientation (i.e., Mastery avoidance goals, performance approach goals, and
performance avoidance goals), no previous hypotheses were generated for these
relations. Moreover, studies also provided inconsistent results for gender effect on
achievement goals. This study is expected to contribute to the findings of various
results of other studies by considering goal orientation together with many student
and teacher related variables. Additionally, investigation of goals in science

education will also provide task specific information.

2.1.2 Classroom Learning Environment

The classroom has been regarded as one of the most important factors affecting
student outcomes (Fraser & Walberg, 1991). Walberg’s (1981; 1984) theory of
educational productivity suggested a model describing three groups of factors that
contribute to variance in students’ cognitive and affective outcomes and behaviors:
(1) Aptitude including ability, development, and motivation, (2) Instruction in terms
of quantity and quality, and (3) Environment including home, classroom, peers, and
media. Following tests of this model showed that classroom environment has an
important effect on students’ achievement and attitudes (e.g., Walberg et al. 1986).
Therefore, investigating the features of learning environment that positively affects
students’ learning outcomes is crucial for improving instructional quality, and

reaching educational goals.

Learning environment research is described by Fraser (1990) as the research on
“Social, psychological and pedagogical context in which learning occurs and which
affects students’ achievement and attitudes” (p.3). The first attempts to explore
learning environment were based on the Kurt Lewin’s (1936) social-psychological

framework suggesting that human behavior is a function of the interaction between

50



the personal characteristics and the environment. Later, Murray (1938) extended
Lewin’s approach and proposed a need-press model which describes presses as the
external factors that positively or negatively affect how successfully individuals meet
their needs or achieve their goals. Murray also described two types of press: (1) alpha
press; the environment as perceived by an external observer and (2) beta press; the
environment as perceived by individuals who belong to this environment. These
approaches to learning environment had been enriched with new perspectives of
other educational researchers in the long run and provided a base for the recent
learning environment research (e.g., Fraser, 1990; Trickett & Moss, 1973; Walberg
& Anderson, 1968).

Studies on learning environment have been remarkably accelerated after 1960’s by
the development of several measures of classroom learning environment. The
formers of these measures were Learning Environment Inventory (LEI) developed by
Walberg and Anderson (1968) and Classroom Environment Scale (CES) developed
by Trickett and Moss (1973). Afterwards, Fraser (1990) developed Individualised
Classroom Environment Questionnaire (ICEQ). It was different than LEI and CES in
the sense that while LEI and CES were focusing on teacher-centered classrooms,
ICEQ was focusing on student-centered classrooms based on students’ and teachers’

perceptions (Fraser, 2012).

The examples of the later developed measures of learning environment include
Science Laboratory Environment Inventory (SLEI; Fraser, Giddings, & McRobbie,
1992), Questionnaire on Teacher Interaction (QTI; Wubbels & Levy, 1993),
Constructivist Learning Environment Scale (CLES; Tylor, Dawson, & Fraser, 1995;
Taylor, Fraser, & Fisher, 1997), Computer-Facilitated Learning (CFL) Environments
Instrument (Bain, McNaught, Mills, & Lueckenhausen, 1998), and What Is
Happening in This Class (WIHIC) questionnaire (Fraser, Fisher, & McRobby, 1996)
(see Fraser, 1998). All of these questionnaires focus on assessing perceptions of
psychosocial features of the classrooms (Fraser, 1998). The subscales of these

questionnaires are mostly different, although all of them originally based on Moss’s
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(1974) classification of human social environments: (a) relationship, (b) personal
development, and (c) system maintenance and change. Subscales of the existing
questionnaires commonly used in learning environment research were stated in Table
2.3 These subscales were generated depending on which social psychological aspects

of the learning environment were aimed to assess.
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Table 2.3 Subscales of some classroom learning environment instruments

Scales classified according to dimensions of Moos

Instrument Year & Authors N . Personal Development System maintenance and change
Relationship dimensions . . . .
dimensions dimensions
Cohesiveness Diversity
Learning Environment 1968 FHCUO.I.I Speed Forma'hty .
Inventory (LEI) Walberg & Anderson Favoritism Difficulty Competitiveness Material Environment
y £ Cliqueness y P Goal Direction
Satisfaction Apathy Disorganization Democracy
Involvement Order and Organization
Classroom Environment Scale 1973 Affiliation Task Rule Clarity
(CES) Trickett & Moss Orientation Competition Teacher Control
Teacher Support .
Innovation
Indlylduallzed Classroom 1990 Personalization Independence . .
Environment Fraser Participation Investigation Differentiation
Questionnaire (ICEQ) P &
. 1992 .
SCle.nce Laboratory Fraser, Gidding, & Student Cohesiveness Open-Epdedness Rule Clarlty '
Environment Inventory (SLEI) . Integration Material Environment
McRobbie
Con§ tructivist Learning 1995 Personal Relevance Critical Voice Shared .
Environment Taylor, Dawson, & Fraser =~ Uncertaint Control Student Negotiation
Survey (CLES) yior, ’ y
Student .
. . . 1996 . Investigation
What is Happening in This Fraser, Fisher, & Cohesiveness Task Orientation Equity
Classroom (WIHIC) . Teacher .
McRobbie Cooperation

Support Involvement

Source: Adapted from Fraser 1998, p.10



Most recently, Fraser, Fisher, and McRobbie (19961) developed WIHIC
questionnaire by incorporating most salient scales which had been found as
significantly associated with student’s learning outcomes in previous research. The
new scales were constituted by considering latest issues and innovations in the field
of education such as equity and constructivism (Fraser, 1998; Fraser et al. 1996).
WIHIC also reflects the contemporary cognitive approach to science learning (Kim
et al. 2000). Since the aspects of classroom learning environment emphasized in
WIHIC are consistent with the current Turkish Elementary Science Education
Curriculum, it might be considered as the most appropriate questionnaire to
investigate the social-psychological atmosphere in science classes in Turkey. WIHIC
questionnaire includes 7 dimensions (see Table 2.3): (1) Student Cohesiveness,
emphasizing the student-student interaction in terms of how friendly, helpful, and
supportive they are to each other, (2) Teacher Support, concerning how helpful,
friendly, and supportive teachers are to their students, (3) Involvement, emphasizing
the extent to which students have attentive interest, participate in classroom
activities, and enjoy the class, (4) Investigation, focusing on the skills and inquiry
and to the extent that students use them in problem solving and investigation, (5)
Task Orientation, involving whether students accomplish the given tasks and planned
activities, and focus on the works they were expected to do, (6) Cooperation,
emphasizing the students cooperation with each other while doing classroom
activities, and (7) Equity, concerning whether teachers treat students equally in terms
of feedback, prise, asking questions, and opportunities (Waldrip et al. 2009).
According to Waldrip et al. (2009) using WIHIC when examining learning
environments is beneficial for identifying and describing teacher effectiveness and

predicting student outcomes.

Past research on classroom environment mostly addresses the association between
students’ cognitive and affective learning outcomes and their perceptions of social-
psychological nature of the classroom (Fraser, 1998). The related findings indicated
that substantial amount of variance in student learning outcomes is explained by

students’ perceptions of classroom learning environment (Wong et al. 1997). For
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example, Fraser and Fisher (1982) found a remarkable association between students’
perception of learning environment and students’ cognitive and affective outcomes in
a study with 1083 junior high school students in 116 classrooms. In addition, Haertel
et al.’s (1981) review of previous research showed that students’ perceptions of
social-psychological aspects of the classroom such as cohesiveness, satisfaction, goal
direction, difficulty, and competitiveness were useful for using as independent,
dependent, and mediating variables while working on educational issues and result of
these self-report perceptions provided information for relevant educational processes
such as teacher training, instructional innovations, and curriculum. Moreover in their
meta-analysis study, Haertel et al. (1981) focused on the association between
students' perceptions of classroom environment and student outcomes. These
outcomes were classified in three categories: (1) Cognitive measures including
conventional multiple-choice achievement tests, tests of understanding and critical
thinking, and tests of formal reasoning, (2) Attitudinal criteria including instruments
such as interest measures and motivation and self-concept tests, and (3) Behavioural
criterion measures including self-report activity inventories and absence rates. The
researchers analyzed 12 studies with data including 823 classes and 17805 students
in four nations. This study revealed strong positive relation of several cognitive,
affective, and behavioral learning outcomes to students' perceptions of the
psychosocial characteristics of classroom learning environment in variety of samples,
subject matters, and methodological approaches. Especially, positive correlations
were found between student outcomes and cohesiveness, satisfaction, task difficulty,
formality, goal direction, democracy, and material environment while these
outcomes were negatively associated with friction, cliqueness, apathy,
disorganization, and favoritism. They concluded that student’s perception of
classroom learning environment was a good predictor of students’ cognitive,

affective, and behavioral outcomes.

Studies on classroom learning environment and cognitive and affective student
outcomes were investigated in various domain grade levels and countries by using

various instruments focusing on various aspects of psychosocial aspects of learning
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environment, various motivational variables, and academic achievement (Fraser,
1998). Within the scope of the present research, the relation of classroom learning
environment to some of the student learning outcomes including academic
achievement, self-efficacy, metacognitive self-regulation, and achievement goals
were examined. In the following paragraphs, the past studies on these relations are

presented.

Classroom Learning Environment Perceptions and Academic Achievement

The research on the association between perceived classroom learning environment
and students’ academic achievement generally indicated that perceived social
psychological aspects of the classroom learning environment are good predictors of
students’ achievement although some studies found no relationship between them.
For example, Baek and Choi (2002) conducted a study with 1012 high school
students who enrolled in English class in Korea. Classroom learning environment
was measured by Korean version of CES (KCES) and students’ scores on a 25
multiple-choice items English test were used as achievement scores. Results of
Pearson’s simple correlation analysis indicated significant correlation between
achievement and 7 subscales of KCES, namely, involvement, affiliation,
competition, task orientation, order and organization, rule clarity, and teacher
control, Teacher support and innovation were not significantly associated with
achievement. The authors also conducted a multiple regression analysis, and they
found the multiple correlation (R) as .27 between achievement and 9 subscales of
KCES indicating that these 9 subscales of KCES explained 7% of the variance in
student’s English achievement. Moreover, Goh and Fraser (1998) conducted a study
with 1512 primary school students from 39 classes and examined the association
between students’ perception of learning environment (measured by using My Class
Inventory), and attitude and achievement in maths. The researchers performed
simple, multiple, and canonical correlation analyses and multilevel (HLM) analyses
by using two units of analysis: individual student and class mean. Fairly consistent

(in both patterns of significance and the direction of relationships) associations were
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found between classroom environment and student outcomes across different
methods. Better student outcomes were found in the classrooms with showing more
cohesion and less friction. The author suggested using HLM analysis in classroom

learning environment as potentially useful.

Snyder (2005) explored the association between middle school students’ perception
of classroom learning environment and science achievement. Participants were about
840 students from 24 classrooms. Result of the bivariate correlation analysis showed
that intercorrelations among the 7 dimensions of classroom environment (assessed by
WIHIC) were positive, statistically significant, and ranged from a low of .423
(between Investigation and Student Cohesiveness) to a high of .674 (between
Investigation and Involvement). On the other hand, relationship between
achievement and each dimension of classroom environment was weaker, ranging
from .167 (Investigation) to .314 (Task Orientation). Snyder (2005) stated that each
of these domains individually explained less than 10% of the achievement. Then, it
was decided to include only Task Orientation and Involvement in multiple regression
analysis. Results revealed that Task Orientation (Beta = .275) and Involvement (Beta
= .085) were both significant predictors of student achievement, and these variables
account for 10% of the variation in achievement scores. In another study, 2310 tenth
grade students’ perception of classroom learning environment was assessed by using
WIHIC (Chionh & Fraser, 1998). Results indicated that higher achievement was
related to student cohesiveness, whereas attitudes and self-esteem were higher in
classrooms perceived as more teacher supportive, task orientated, and equal in
opportunities. On the other hand, Allen and Fraser (2007) did not found a significant
correlation between science achievement and any scale of WIHIC. Furthermore, den
Brok et al. (2010) 1identified six distinct classroom learning environment profiles
based on the levels of students ratings of the different scales of WIHIC: self-directed
learning classroom, task oriented cooperative learning classroom, mainstream
classroom, task-oriented individualised classroom, low-effective learning classroom,
and high-effective learning classroom. Results indicated that no significant

difference was found among groups for the biology achievement.
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Wolf and Fraser (2008) conducted another study with 1434 middle-school science
students from 71 classes. Result of simple correlation showed that, regardless of the
unit of analysis, all 7 scales of WIHIC were positively and significantly associated
with attitude towards science. On the other hand, results of the multiple correlation
analysis indicated that, where the unit of analysis was the individual, student
attitudes were significantly predicted by six WIHIC scales: Teacher Support (f =
.21), Involvement (B = .14), Investigation (f = .21), Task Orientation (f = .23),
Cooperation (p = -.07), and Equity (B = .07). With the class mean as the unit of
analysis, four WIHIC scales (Student Cohesiveness, Teacher Support, Investigation,
and Cooperation) were found as significant predictors of student attitudes. Similarly,
for science achievement, the results of the simple correlation indicated positive and
significant relation of science achievement to 3 scales of WIHIC (Investigation, Task
Orientation, and Equity) where the individuals was the unit of analysis, but no
significant correlation was found when the class mean was the unit of analysis. On
the other hand, result of the multiple correlation analysis with the individuals as unit
of analysis indicated that Teacher Support (p = -.15), Task Orientation (f = .08),
Equity (B = .16), and Cooperation ( = -.10) were significant independent predictors
of achievement while no significant correlation was found when the class mean was
the unit of analysis. Additionally, while most of the significant relations were
positive, the association between Cooperation (at both levels of analysis) and
attitudes to science, and between science achievement and Teacher Support (both
levels of analysis) and Cooperation (with the student as the unit of analysis) were
negative. Moreover, in the analysis with science achievement as dependent variable,
B coefficients were higher than zero order correlation coefficients. This might
indicate a statistical issue such as negative suppression effect (see Tabachnick &
Fidell, 2007). In their study, Wolf and Fraser (2008) tried to explore the possible
reasons of this unexpected result by conducting a series of interviews with students,

instead of considering it as a statistical issue.

To sum up, although studies showed significant association between students’

perception of some dimensions of classroom learning environment and achievement,
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with some dimensions, no significant associations were found. Since the studies in
the literature employed different measures to assess classroom learning environment,
it is believed that it is not surprising to come up with mixed results. In some of the
studies using WIHIC scale, generally positive association was found between
students’ perceptions of classroom learning environment and academic achievement
(e.g., Chionh & Fraser, 1998; Dorman, 2001; Snyder, 2005); although in some
studies using WIHIC (e.g., Wolf & Fraser, 2008) that compare the coefficients
obtained from different statistical methods that were correlations and regressions,
they found contradictory results within a study (e.g., opposite coefficient signs).
Thus, in the present study, in the light of the literature, it is expected to find positive
correlation between classroom learning environment and science achievement by
employing multilevel analysis that is more robust than bivariate correlation and

regressions which based on Ordinary Least Square (OLS).

Classroom Learning Environment Perceptions and Students’ Self-Regulation

According to Patrick et al. (2007) and Ames (1992), despite the fact that students
share the same classroom, their perceptions of classroom environment differ
depending on their prior experiences and what do they mean for them. Additionally,
students’ motivation and engagement are affected from students’ these subjective
perceptions of dimensions of their classroom social environment (Ames, 1992;
Patrick et al. 2007). Some researchers proposed a link between perceived classroom
learning environment and self-regulation. Namely, classroom environments which
support student autonomy, complex thinking skills, use of variety of strategies,
cooperation, and involvement are expected to encourage students to use self-
regulated learning strategies (see Haertel et al. 1981; Sungur & Gungoren, 2009;
Paris & Paris, 2001; Ross et al. 2003). Moreover, Schraw et al. (2006) reviewed the
research on self-regulated learning in science education. The researchers identified
six areas of instructional strategies improving self-regulation in science education:
(1) inquiry based learning, (2) collaborative support, (3) strategy instruction to

improve problem solving and critical thinking, (4) strategies for helping students
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construct mental models and experience conceptual change, (5) the use of

technology, and (6) student and teacher beliefs (especially, high self-efficacy and

epistemological beliefs). According to Schraw and his colleagues, using these

strategies in the classroom enhance students’

cognitive, metacognitive, and

motivational skills in several ways which they summarized the main ways as

presented in Table 2.4.

Table 2.4 Ways the six instructional strategies increase cognitive, metacognitive, and

motivational processes

Cognitive processes

Metacognitive processes

Motivational processes

Inquiry

Collaboration

Strategies

Mental
Models

Technology

Personal
beliefs

Promotes critical
thinking through
experimentation
and reflection

Models strategies
for novices

Provides a variety
of strategies

Provides explicit
model to analyse

Illustrates skills with
feedback.

Provides models

and simulates data

Increases
engagement
and persistence
among students

Improves explicit
planning, monitoring,
and evaluation

Models self-reflection

Helps students
develop conditional
knowledge

Promotes explicit reflection
and evaluation of the proposed
model

Helps students test,
evaluate, and revise
models

Promotes conceptual
change and reflection

Provides expert modeling

Provides social support
from peers

Increases self-efficacy to
learn

Promotes radical
restructuring and
conceptual change

Provides informational
resources and collaborative
support

Promotes modeling
epistemology characteristic
of expert

scientists

Source: Schraw, Crippen, & Hartley, 2006, p.131.
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On the other hand, empirical studies on the relation of perceived classroom learning
environment and self-regulation dimensions regarding self-efficacy, metacognitive

self-regulation, and goal orientation are so rare.

Regarding self-efficacy, according to Dorman (2001) and Dorman et al. (2006),
although some of the four sources of self-efficacy such as observing peers
succeeding a task and getting verbal praise from teacher can be experienced in the
psychosocial learning environment such as classroom and schools, the effect of
learning environment on academic self-efficacy was not explicitly recognized by
efficacy theorists. Dorman (2001) claimed that he conducted the first study exploring
the effect of psychosocial dimensions of learning environment on students’ academic
self-efficacy. In Dorman’s (2001) study, the participants were 1055 secondary
students from grade 9, 10, and 11 in Australia. In order to assess classroom learning
environment, they used 7 scales of WIHIC namely Student Cohesiveness, Teacher
Support, Involvement, Investigation, Task Orientation, Cooperation, and Equity; and
3 scales of CLES namely Personal Relevance, Shared Control, and Student
negotiation. For self-efficacy, Midgley and Urdan’s (1995) seven item scale was
adapted for efficacy in mathematics. The researchers performed simple correlation
analysis and multiple correlation analysis for two different units of analyses that
were students and school year. Results of the simple correlation analysis, where the
unit of analysis was students, showed that all variables were significantly and
positively associated with academic efficacy. However these correlations were weak
ranging from .17 (for Student Cohesiveness and Academic Efficacy) to .38 (for Task
Orientation and Academic Efficacy), and among the subscales, Task Orientation
explained the highest variation in academic efficacy (about 14%). Besides, the results
of the multiple correlation analysis revealed that all ten learning environment
variables accounted for the 22% of the variance in math self-efficacy when the unit
of analysis was students. Moreover, math self-efficacy was positively associated with
Involvement (B = .21), Investigation (B = .17), and Task Orientation ( =.27).
However, on the contrary to the results of the simple correlation analysis, while math

self-efficacy was negatively associated with Teacher Support (B = -.14) and
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Cooperation (f = -.10), no association was found for Student Cohesiveness, Equity,
Personal Relevance, Shared Control, and Student negotiation. In both analyses, Task
Orientation was found as the best predictor of mathematics self- efficacy. Dorman’s
(2001) study was replicated by Dorman et al. (2003) with the data collected from
Australian, British, and Canadian sample. 3602 math students from secondary
schools participated in this study. When individuals were the unit of analysis, they
found similar results with Dorman (2001). Zero order correlations indicated
significant but low relationships between each dimension of classroom environment
and math efficacy, ranging from .13 (for Student Cohesiveness and Efficacy) to .40
(for Task Orientation and Efficacy). On the other hand, results of the multiple
correlation analysis revealed that Involvement (f = .18), Investigation (B = .15), Task
Orientation (B = .30), Cooperation (B = -.12), and Equity (B =. 06) were significant
predictors of the math efficacy, while none of the dimensions of CLES scale was
found significant. All these variables accounted for 22% of the variations in students’
math efficacy scores. Although these studies yielded similar results, researcher did
not investigate the reasons of the opposite signs founded in bivariate and multiple
correlation analyses for Teacher Support and Cooperation, which might point out

suppression effect among predictors (see Tabachnick & Fidell, 2007).

Dorman et al. (2006) designed a study to explore the role of learning environment on
academic self-efficacy in science and attitude towards science. They used 5 of the 7
subscales of WIHIC namely Student Cohesiveness, Teacher Support, Involvement,
Task Orientation, and Equity to assess classroom learning environment. They used
Midgley and Urdan’s (1995) six-item scale to assess academic efficacy in science.
Moreover, 5 scales of Students’ Perception of Assessment Questionnaire (Fisher,
Waldrip, & Dorman, 2005), namely Congruence with Planned Learning,
Authenticity, Student Consultation, Transparency, and Diversity were used to assess
the mediation effect of assessment characteristics on the relation of learning
environment on self-efficacy. They conducted stepwise multiple regression analyses,
and results showed that among 5 subscales of WIHIC, Teacher Support (f = .11),

Involvement (B = .15), and Task Orientation (f = .53) were significant and positive
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predictors of self-efficacy in science. Task Orientation was the strongest predictor of
science self-efficacy. Moreover, a structural equation model was set to examine the
mediation effect. Results revealed that Task Orientation is the most potential
predictor of the self-efficacy and it is the only learning environment variable having
both direct and indirect effect on self-efficacy. Moreover, while other learning
environment variables were found uncorrelated with self-efficacy, Teacher Support
had an indirect effect on self-efficacy via Congruence with Planned Learning. On the
other hand, Student Cohesiveness, Teacher Support, Task Orientation, and Equity

have either direct or indirect effect on attitude to science.

Regarding achievement goals, Ames (1992) discussed the relation of classroom
learning environment to achievement goal theory, and suggested that classroom
structures play an important role in the type of achievement goals and in turn affect
how students possess qualitatively different motivation patterns. For example, Task
(e.g., focusing on the meaningful aspects of learning activities), Authority (e.g.,
focusing on helping students participate in the decision making), and
Evaluation/Recognition (e.g., providing opportunities for improvement) were
regarded as classroom structures supporting mastery goals (see Ames, 1992). In a
study with 208 undergraduate chemistry students, Church et al. (2001) examined the
association between perceived learning environment (i.e., lecture engagement,
evaluation focus, and harsh evaluation) and achievement goals. Results of the HLM
analyses revealed that lecture engagement (f = .37) was positively, and evaluation
focus (B = -.12) and harsh evaluation (B = -.23) were negatively related to mastery
goal adoption. Moreover, while performance avoidance goal adoption was related to
only harsh evaluation (B = .21), performance approach goal adoption was only
related to evaluation focus (B = .12). In another study, Gherasim et al. (2012)
examined the relationship between classroom environment, and achievement goals
and math performance. 498 7" grade students administered WIHIC and Patterns of
Adaptive Learning Survey (Middleton & Midgley, 1997) including mastery goals,
performance approach goals, and performance avoidance subscales. The researchers

use the 5 scales of WIHIC and combined them into two categories: peer support
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(student cohesiveness and cooperation) and teacher support (teacher support, task
orientation and equity). Results showed that in the boys’ sample, performance-
avoidance goals interacted with teacher support, while in the girls’ sample,
performance approach goals interacted with peers support in predicting math grades.
They also found no effect of peer support on math achievement. Namely, girls with
higher performance approach goals obtained better grades regardless of the peer
support while girls with lower performance approach goals got better grades when
they perceived higher peer support in the classroom. On the other hand, teacher
support did not have positive effect on math grades of boys with higher performance
avoidance goals while math grades of boys with lower level of performance

avoidance goals was positively affected from teacher support.

Another student self-regulation variable is metacognition, and it has been rarely
studied in learning environment research. In science education, on the other hand,
studies showed significant associations between classroom learning environment
characteristics and metacognition (e.g. Schraw et al. 2006). In a study with 1152
Turkish eight grade elementary students Ozkal et al. (2009) proposed a conceptual
model of relationships among constructivist learning environment perception
variables (Personal Relevance, Uncertainty, Critical Voice, Shared Control, and
Student Negotiation), scientific epistemological belief variables (fixed and tentative),
and learning approach. Results of the path analysis revealed that all constructivist
learning environment variables significantly predict students’ learning approach:
either directly or via tentative beliefs. In another study, Yilmaz-Tuzun and Topcu
(2010) examined the relationship between constructivist learning environment
(assessed by CLES) and metacognition (assessed by Jr. MAI) with the sample of 626
6" 7" and 8" graders in Turkey. Results revealed that students’ perceptions of
higher level personal relevance, student negotiation, and uncertainty positively
associated with metacognition while critical voice and shared control were not found

as related to metacognition.
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There are some studies exploring the direct and indirect interplay among classroom
learning environment, multiple motivational variables, and academic achievement.
For example, Arisoy (2007) conducted a study with 956 8" grade students from 36
science classes. The researcher administered CLES and MSLQ to the students in
order to examine the relation between students’ perception of science classroom from
a constructivist perspective (i.e., Personal Relevance, Student Negotiation, Shared
Control, Critical Voice, and Uncertainty) and adaptive motivational beliefs (i.e.,
Intrinsic Goal Orientation, Task Value, Control of Learning Beliefs, and Self-
Efficacy for Learning and Performance). The researcher performed a canonical
correlation analysis for these two sets of variables. Results indicated positive and
significant association for all learning environment and all motivational variables.
Namely, the more positively students perceive science classroom environment in
terms of personal relevance, uncertainty, critical voice, shared control and student
negotiation; the higher intrinsic goal orientation, task value, control of learning
beliefs, and self-efficacy they have. Moreover, learning environment variables set
accounted for 25% of the variance in motivational beliefs variables set. Additionally,
Arisoy (2007) found that although female students reported higher scores on all scale
of CLES than boys, the only significant differences were for perception of personal

relevance and critical voice.

In sum, studies revealed significant associations between perceived classroom
learning environment dimensions and self-regulatory outcomes (e.g Dorman et al.
2006; Schraw et al. 2006). Although some of the dimensions of classroom learning
environment were found negatively associated with self-regulation variables, results
mostly revealed positive relationships. Therefore, in the present study, it is expected
to find positive association of classroom learning environment to self-efficacy,

metacognitive self-regulation, and achievement goal orientation.
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Mediator Role of Self-Regulation in Predicting Academic Achievement by Perceived

Classroom Learning Environment

Self-regulatory activities, in most of the self-regulation models, are regarded as
mediators between personal and contextual characteristics and achievement (Pintrich,
2000). According to Pintrich (2000), “it is not just individuals’ cultural,
demographic, or personality characteristics that influence achievement and learning
directly, or just the contextual characteristics of the classroom environment that
shape achievement, but the individuals’ self-regulation of their cognition, motivation,
and behavior that mediate the relationships between the person, context, and eventual
achievement” (p.453). Thus, it is reasonable to investigate the association between
students’ perception of classroom learning environment and achievement by
considering the mediator role of motivation. Patrick et al. (2007) applied a theoretical
perspective to classroom environment research by integrating social-cognitive
theoretical view of motivation. They proposed a model on the mediation effect of
motivational beliefs (mastery goals, academic efficacy, and social efficacy with
peers) on the relationship between the classroom social environment (Teacher
emotional support, Promoting interaction, Promoting mutual respect, and Student
academic support), and students’ engagement (self-regulation strategies and task
related interaction) and math achievement. 602 fifth grade students participated in
the study, and results of the structural equation modelling analysis provided a strong
support to their hypothesis. Namely, teacher support, promotion of interaction, and
student support were related to self- regulation and to task related interaction, and
those relations were fully or partially mediated by motivational beliefs. Although
self-regulation was not found as significant predictor of math achievement, task
relation was significantly related to math achievement. In another study, Sungur and
Gungoren (2009) performed a structural equation modelling analysis with the data
obtained from 900 students from grades 6-8. The researchers proposed a model in
which students’ classroom environment (motivation tasks, autonomy support, and
mastery evaluation) perceptions have direct effects on motivational (self-efficacy,

intrinsic value, mastery goals, and performance goals) and cognitive components
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(strategy use) of self-regulation and indirect effects on science achievement (GPA).
Results of the study demonstrated that the effect of perceived classroom environment
on science achievement was mediated by motivational components of self-
regulation. The indirect effect of perceived learning environment on science
achievement was found .21. Moreover, 7% of the variance in science achievement
was accounted for motivational component of self-regulation (motivational beliefs

and goals orientations), and cognitive component of self-regulation (strategy use).

Peters (2013) examined whether the relationship between self-efficacy and math
achievement differ based on students’ perceptions of learning environment (learner
centered or teacher centered). 326 college students were participated in the study.
Students’ perceptions of learning environment were aggregated and used as level-2
variable. Results of the multilevel analysis showed that, firstly, intraclass correlation
(ICC) values were .073 and .122 indicating that 7.3% and 12% of the overall
variation in students’ math self-efficacy and achievement, respectively, lied between
classrooms. Secondly, math self-efficacy was found positively related to math
achievement. Thirdly, students’ who perceived higher teacher centered classroom
environment reported higher self-efficacy; however, classroom environment was not
found as a significant predictor of achievement. Lastly, classroom environment did
not moderate the effect of self-efficacy and math achievement. The researchers
concluded that, classroom climate indirectly influenced mathematics achievement.
That is, students’ math self-efficacy mediated the influence of classroom

environment on achievement.

Yildirim (2012) examined the role of motivational beliefs (math self-efficacy,
anxiety, intrinsic value, and instrumental value) in mediating the relationship
between perceived teacher support and student’s mathematics achievement based
PISA mathematics scores. The data gathered from 4855 15-year-old students in
Turkey were analyzed via multilevel analysis (HLM). Results revealed that, after
controlling for gender and socioeconomic status (SES), students’ perceived teacher

support was significantly and positively associated with math self-efficacy, intrinsic
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value, and instrumental value while negatively related to anxiety. Gender, SES, and
perceived teacher support together, at the student level, explained 8%, 3%, 9%, and
7% of the between students variance in math self-efficacy, anxiety, intrinsic value,
and instrumental value, respectively. On the other hand, perceived teacher support
was not found as significant predictor of math achievement. However, PISA math
achievement was significantly predicted by math self-efficacy (positively) and
anxiety (negatively). Results also indicated that among the 4 motivational variables,
only math self-efficacy and anxiety mediate the relations between perceived teacher
support and PISA math achievement. Math self-efficacy and anxiety explained 16%
of the variance in math achievement. In a similar study, Is-Guzel (2006) found that
teacher support was not a significant predictor of PISA math achievement of Turkish
sample while it was a negative predictor of PISA math achievement of European
Union Countries and European Union Candidate Countries sample. In another study,
Fast et al. (2010) examined the mediation effect of math self-efficacy on the
relationship between students’ perceptions of learning environment (teacher’s
encouraging mastery goals, teacher’s providing challenging work, and teacher’s
caring) and math achievement. A series of multilevel analysis were performed and it
was found that students had significantly higher levels of math efficacy in the
classrooms perceived as more caring, challenging, and mastery-oriented, and math
efficacy positively predicted math performance. Moreover, the influence of
perceived classroom environment based on teacher behaviors on math achievement
was mediated by math self-efficacy, although among the classroom learning
environment variables, only teachers’ encouraging mastery goal were found as

directly associated with math achievement.

Church et al. (2001) examined the mediation effect of achievement goal variables on
the relationship between perceived classroom environment and achievement. Firstly,
the researchers conducted an HLM analysis to find out which classroom variables
predicted achievement goals. ICCs indicated that about 7% of the variance in
performance avoidance goals was between classes, while the amount of between

class variance was less than 1%, which is negligible, for mastery goals and
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performance approach goals. Results indicated that while mastery goals and
performance approach goals were positive predictors of students’ final grades of
course, performance avoidance goals were negatively predict the final grades.
Moreover, achievement goal variables mediated the influence of perceived classroom
environment variables on students’ final grades of course, while classroom learning

environment variables were not directly related to grades.

In sum, the results of a group of study suggested that the influence of learning
environment on academic achievement is mediated by students’ self-regulation (e.g.,
Church et al. 2001; Fast et al., 2010; Peters, 2013; Yildirim, 2012). In line with the
findings of these previous studies, in this study, it is expected that the association
between the classroom learning environment and science achievement to be
mediated by self-efficacy, metacognitive self-regulation, and achievement goal

orientation.
2.1.3 Students’ Gender

Students’ gender is an important variable to be considered while investigating
science achievement. There are some studies in the literature stating that either
female students (e.g., Britner & Pajares, 2006; Hacieminoglu, Yilmaz-Tuzun, &
Ertepinar, 2009) or male students (e.g., Beaton, et al., 1996; Penner, 2003) had
higher science achievement. On the other hand, majority of the past research reveal
no gender difference in science achievement (e.g., Akyol et al. 2010; Cavas, 2011;

Marino, 2010; Senler & Sungur, 2009).

Some studies showed that the association between gender and science achievement
may differ depending on achievement level, grade level, country, and motivational
level. For example, regarding motivation, Tas (2013) investigated gender difference
in science achievement of 7™ grade students (n = 8318) with the data gathered across
the Turkey. She performed a multilevel analysis with gender, prior achievement,
perception of homework quality, and feedback on homework as the level-1 variables.

Results revealed that female students significantly outperformed males in science

69



achievement (y = .085). However, when the researcher added homework self-
regulation variables (i.e., homework goal orientation, procrastination tendency, and
strategy use) to the previous model, gender was no longer a significant predictor of
science achievement. Similarly, Areepattamannil et al. (2011) studied with 13985 15-
year-old students from 431 schools across Canada. They performed several
multilevel models by using HLM. Results revealed that, when only background
characters of students incorporated in the model, gender was found as a significant
predictor of science achievement (favoring males). However, when researchers
added motivation and motivational beliefs variables into the previous model, gender

did not significantly predict students’ science achievement any more.

The gender difference in science achievement may also depend on the country and
achievement level. For example, by using PISA 2006 science scores, Shafiq (2013)
examined students’ gender gap in science achievement in Azerbaijan, Indonesia,
Jordan, the Kyrgyz Republic, Qatar, Tunisia, and Turkey. The researcher performed
quartile regression analyses that divided students into 5 groups based on their science
achievement, and computed gender gap in achievement within the each group. In
each analysis, age, grade, father’s education, mother’s education, number of books at
home, computer at home, school instruction language same as language spoken at
home, school having pedagogical autonomy, school facing competition, school
reporting performance data publicly, parents having a saying in school budget, public
school, percent girls, and school location (rural or urban) were controlled. Results
revealed that no significant gender gap was found in all 5 groups of students in
Jordan, Qatar, and Turkey. On the other hand, results of the other countries were
mixed depending on the achievement level of the groups. In Azerbaijan only
significant difference was found in the lowest quantile that favoring females. In
Indonesia, the Kyrgyz Republic, and Tunisia, either no significant differences were
found or overachievement of males was found in some achievement levels. In
another study, Kaya (2008) examined the gender difference in 4™ graders’ science
achievement by using the TIMSS 2003 data. She provided results for the five

countries: United States, Singapore, Japan, Australia, and Scotland. HLM analyses
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were performed for country specific and for combined data. Results revealed that,
when analyses were performed for each country separately, the only significant
gender differences were found in the science scores of students in Singapore and
Scotland. However, when the combined data were analyzed for cross-country
differences, gender differences in science scores were found only in US and
Scotland. In both cases, boys reported higher science achievement than girls. No

significant gender differences were found in other countries.

To sum up, results of the past studies mostly revealed no gender difference in science
achievement. Moreover, results of the some studies suggested that the possible
relation between gender and science achievement was influenced from other factors
such as student motivation, grade level, achievement level, and country. Thus, this
study has potential to provide more comprehensive investigation of the association
between gender and science achievement in a more specific context (7" grade
students in Turkey) by considering gender and various student and teacher

characteristics (which are supposed to be related to science achievement) together.

2.2 Teacher Variables

Social learning theory of Bandura (1986) explains human functioning as the
interaction between personal, environmental, and behavioral factors. Regarding
classroom context, teacher behaviors, beliefs, and characteristics could be considered
as environmental factors that might play a role in students’ learning process. Teacher
effectiveness research aimed to investigate the teacher characteristics, behaviors, and

beliefs that are potential to influence students’ learning.

Teacher, among the school related variables, is regarded as one of the most
important factors effecting educational processes (Harris, Rutledge, Ingle &
Thompson, 2010) and student outcomes (Wright, Horn, & Sanders, 1997). Several
empirical studies indicated that, among the school-related factors, teacher
effectiveness accounted for the most of the variation in student achievement. For

example, in a study, Wright et al. (1997) aimed to examine the relative magnitude of
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teacher effects, intraclassroom heterogeneity, student achievement level, and class

size on student achievement. Based on the results, authors reported that:

The most important factor affecting student learning is the teacher. In
addition, the results show wide variation in effectiveness among teachers.
The immediate and clear implication of this finding is that seemingly
more can be done to improve education by improving the effectiveness of
teachers than by any other single factor. Effective teachers appear to be
effective with students of all achievement levels, regardless of the level
of heterogeneity in their classrooms (p.63).
Since the role of teachers on students learning processes is dramatically important,
building stuff in schools with qualified teachers became one of the primary goals of
educational institutions (Bolyard & Moyer-Packenham, 2008). There are some
important actions that give rise the research on teacher effectiveness and the efforts
to increase teacher effectiveness in schools such as the National Commission on
Teaching and America’s Future (NCTAF) report published in 1996, and No Child
Left Behind Act of 2001 (2002). For example, The NCTAF (1996) proposed that
“...-by the year 2006-we will provide every student in America with what should be
his or her educational birthright: access to competent, caring and qualified
teaching...” (p.10). However, it is very difficult to identify the characteristics of
qualified teachers. The terms effective teachers, qualified teacher, exemplary
teachers, good teachers and successful teachers can also be seen in the literature
emphasizing the teacher quality or teacher effectiveness. Over a few decades,
researchers show interest on this subject and try to determine the characteristics of

qualified teacher and their role in teacher effectiveness. (e.g., Bolyard & Moyer-

Packenham, 2008; Patrick & Smart, 1998).

Teacher effectiveness is a multidimensional construct. Since the literature is not clear
on the definition of the effective teacher, it is not surprising that research focused on
different dimensions of teacher effectiveness (Patrick & Smart, 1998). Patrick and
Smart organized the factors of effective teaching drown from past research in a table

and these categories are shown in the Figure 2.3.
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Despite these broad approaches, it is believed by some researchers that the clear
definition of qualified or effective teacher characteristics may contribute to enhance
student outcomes (Tytler, Waldrip, & Griffiths, 2004; Waldrip et al. 2009). In their
broad literature review on science and mathematics teacher quality, Bolyard and
Moyer-Packenham (2008) determined 6 teacher characteristics that were frequently
studied as indicators of teacher quality; teachers’ general ability; experience,
pedagogical knowledge; subject knowledge; certificate status (subject specific); and

beliefs, practices, and behaviors.

Dimensions of effective teaching

Samuelowicz and Bain, 1992 e conveying knowledge
s * s

Effective tesching characteristics

» encourages independent thougin
& being organised

* stimulates students’ interest

« emphatic to students’ needs

® seis clear goals

sitie leadership

Figure 2.3 Dimensions of effective teaching

Source: Patrick & Smart, 1998, p.167
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As seen from the Figure 2.3 and Bolyard and Moyer-Packenham’s (2008) literature
review, most of the researchers concerned effective teachers in terms of teachers’
personal characteristics and teacher practices and behaviors in learning environment
and associated them with student outcomes. However, teacher beliefs and
occupational well-being are other important factors that effecting teachers’
effectiveness and rarely studied within the teacher effectiveness research (e.g.,
Klusmann et al., 2008). Research on teachers’ occupational health examines teacher
effectiveness in terms of burnout and job dissatisfaction (Klusmann et al., 2008;
Kyriacou, 2001). Regarding teacher beliefs, the focus of this study includes teachers’
self-efficacy beliefs (Tschannen-Moran and Woolfolk Hoy, 2001) and implicit
beliefs about intelligence (Dweck, 1999),. Although several researchers assumed that
teachers’ occupational well-being, self-efficacy beliefs, and implicit beliefs about
intelligence have substantial effect on students’ learning processes and classroom
learning environment, these variables are rarely studied empirically. Therefore, the
present study is aimed to extent the teacher effectiveness literature by considering the
role of these variables on student outcomes and classroom learning environment.
Accordingly, in the following sections, past studies related to teachers’ Self-efficacy,
Burnout, Job satisfaction, and Implicit Theories of Intelligence are conceptually
explained, and related literature on the link between teachers’ Self-efficacy, Burnout,
Job satisfaction, and Implicit Theories of Intelligence, gender, and experience, and

student outcomes and perceived classroom learning environment are summarized.

2.2.1 Teacher Self-Efficacy

Teachers’ sense of efficacy beliefs has been defined as a teacher’s “judgment of his
or her capabilities to bring about desired outcomes of student engagement and
learning, even among those students who may be difficult or unmotivated”
(Tschannen-Moran & Woolfolk Hoy, 2001, p.783). Tschannen-Moran and Woolfolk
Hoy identified three type of teaching efficacy: Efficacy for Instructional Strategies,
Efficacy for Classroom Management, and Efficacy for Student Engagement. Efficacy

for Instructional Strategies indicates the level of teachers’ confidence for using
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variety of instructional strategies and providing alternative explanations for better
teaching, Efficacy for Classroom Management emphasizes the level of confidence
for managing classroom effectively and controlling disruptive behavior. Finally,
Efficacy for Student Engagement focuses on the degree of teachers’ confidence for
engaging all students and encouraging them to do well in school work (Tschannen-

Moran & Woolfolk Hoy, 2007).

Teachers’ confidence in teaching influences their effort, goal orientation, persistence,
and resilience in teaching (Tschannen-Moran & Woolfolk Hoy, 2001; 2007).
Teachers who possess higher level of self-efficacy have more tolerance to student’s
mistakes (Ashton & Webb, 1986), believe their ability to control or influence
students’ achievement and motivation (Tschannen-Moran et al. 1998), and tend to
use different instructional methods (Allinder, 1994; Tschannen-Moran & Woolfolk
Hoy, 2001; Woolfolk, Rosoff, & Hoy, 1990) than teachers who have less confidence
in teaching. Moreover teachers tend to spend more time on the subjects in which they
feel more confident (Riggs & Enochs, 1990), while they avoid teaching the subjects
in which they feel less confident (Riggs, 1995).

Tschannen-Moran et al. (1998) reviewed the studies on teachers’ efficacy beliefs
conducted between 1974 and 1997 by using various measures. They reported that
teachers’ sense of efficacy beliefs are associated with teachers’ willingness to
implement innovations and to stay in the profession, and with less stress level and
less negative affect in teaching. Moreover, based on the findings of these studies,
researchers stated that teachers with strong self-efficacy showed more favorable
behaviors in the classroom such as giving better feedbacks to students, providing
greater academic focus in the classroom, investing more effort to teaching, being
open to new ideas, showing persistence when faced with obstacles. Accordingly,
teachers with strong self-efficacy were found to influence students’ cognitive and
affective outcomes positively. Furthermore, Ross’ (1994, 1998) review of 88 studies
addressing teacher efficacy revealed 6 teacher behaviors related to their efficacy

beliefs: “(1) learn and use new approaches and strategies for teaching, (2) use
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management techniques that enhance student autonomy and diminish student control,
(3) provide special assistance to low achieving students, (4) build students’ self-
perceptions of their academic skills, (5) set attainable goals, and (6) persist in the
face of student failure” (as cited in Woolfolk Hoy & Spero, 2005, p.345).
Accordingly, since teaching self-efficacy was found positively related to these
desired teacher behaviors, teacher’s efficacy beliefs could be expected to have

positive influence on student outcomes.

Although, researchers generally have suggested a close relationship between teacher
self-efficacy beliefs and student outcomes, empirical studies examining this
relationship are so rare, (e.g., Anderson, Greene, & Loewen, 1988; Caprara et al.
2006; Midgley, Feldlaufer, & Eccles, 1989). A few studies found a link between
teacher self-efficacy and student achievement (Ashton & Webb, 1986), self-esteem
(Borton, 1991), motivation (Midgley et al. 1989), attitude toward school (Miskel,
McDonald, & Bloom, 1983), and students’ self-efficacy (Anderson et al. 1988).

Teacher Self-Efficacy and Students’ Achievement

Regarding student achievement, Vasquez’s (2008) critical review of the past research
that directly examined the connection between teacher efficacy and student
achievement in reading showed that she found only 5 studies conducted until 2008,
and these studies were conducted with elementary or junior high school students.
Vasquez stated that all of these studies used correlation with multiple stepwise
method to analyze the data, and results of these studies revealed that in two of these
studies, significant correlation between teacher efficacy and student achievement was
found, no significant correlation was found in other two of the studies, and lastly in
one of these studies one significant and one nonsignificant relations were reported
for different grades. Furthermore, in the most recent review of teacher efficacy
studies, Klassen et al. (2011) pointed out the lack of attention on the association
between teachers’ self-efficacy and student outcomes. Researchers found that among

68 studies examining teacher efficacy beliefs published between 1986 and 1997, only
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3 (4.4%) of them focused on these relationships. Similarly, among 218 studies
examining teacher efficacy beliefs published between 1998 and 2009, only 2 (0.9%)
of the studies focused on these relationships. Moreover, the researchers indicated that
these relationships were modest and were not as high as previously suggested by
most researchers. Consequently, Klassen et al. (2011) stated the more studies are
needed to provide evidence to support the association between teachers’ self-efficacy

beliefs and student outcomes.

Caprara et al. (2006) examined the link between teachers’ self-efficacy beliefs, and
job satisfaction and students’ academic achievement. 2184 teachers from 75 junior
high schools were participated in the study. Researchers collected the data across 2
years in three steps: at time 1 and 3, they collected data on students' academic
achievement in terms of average final grade, and at time 2, they collected the data on
teachers' self-efficacy beliefs and job satisfaction. Results of the structural model
indicated low relationship (B = .024) between teachers sense of self-efficacy and
students’ academic achievement at the end of the academic year. They also found a
link between students’ prior achievement and teacher efficacy (B = .321), and
concluded that there was a reciprocal relationship between teachers’ self-efficacy and
students’ achievement. Furthermore, no relationship was found between job

satisfaction, and both prior achievement and achievement at the end of the year.

Ross (1992) measured 18 history teachers’ personal teaching efficacy and general
teaching efficacy beliefs by using Gibson and Dembo’s (1984) 16-item self-report
questionnaire including two subscales. While the first subscale focused on teachers’
sense of self-efficacy to influence student learning, the other subscale focused on
teachers’ sense of teaching efficacy by considering the effects of external factors
such as home environment and parental influence. The researcher computed an
achievement score by summing the students’ scores on three measures: cognitive
skills, comparative thinking, and knowledge. Result of the regression analysis
revealed that, among the all predictors, only teachers’ personal self-efficacy and use

of coach significantly and positively predicted student achievement. On the other

77



hand, results of the correlation analysis showed that students’ achievement was
significantly related to total teacher efficacy (r =.79), personal teaching efficacy
(r=.59), and general teaching efficacy (r =.54). Similarly, in another study, Benhow
(2006) compared students’ achievements in English language arts based on teachers’
efficacy beliefs. Participants were 162 teachers and 3402 third grade students.
Teachers were administered Gibson and Dembo’s (1984) scale to assess teachers’
teaching efficacy beliefs and their personal teaching efficacy beliefs, and they
classified them as low or high. Results of the t-tests revealed no significant
difference between the two groups of students achievement based on teachers’ level
of self-efficacy in teaching. Anderson et al.‘s (1988) study with 24 teachers and 584
students indicated positive correlation between student achievement on a
standardized test and teacher efficacy beliefs for 3™ grade students, but not for 6™
grade students. In another study, Vasquez (2008) conducted a study with 110 English
language arts teachers and their 2061 students from 9™ and 10™ grades in Florida.
The study aimed to explore the effects of teacher efficacy on students’ reading
achievement scores on a standardized test. In order to assess teacher self-efficacy,
Tschannen-Moran and Woolfolk Hoy’s (2001) Teacher Sense of Efficacy Scale
(TSES) which assess teaching efficacy in terms of efficacy for student engagement,
efficacy for instructional strategies, and efficacy for classroom management was
used. A total self-efficacy score was also calculated by using these three dimensions.
Researchers performed four 2-level HLM analyses for three aspects of teaching
efficacy and total self-efficacy, separately, and also included students’ race, grade,
and socioeconomic status variables in the models to control for. However, results
indicated that none of the three dimensions of teaching efficacy was significant

predictor of students’ reading achievement gains.
Teacher Self-Efficacy and Student Self-Regulation

Although, researchers generally assumed a close relationship between teacher self-
efficacy beliefs and student outcomes, empirical studies examining the linkage

between teacher self-efficacy and student self-regulation. For example, only a few
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studies focused on the relation of teacher self-efficacy to student self-efficacy. In a
study, Kurien (2011) examined the association between teacher efficacy, and student
efficacy for science and efficacy for inquiry-based science. Participants included 26
middle school science teachers and 660 students from those teachers’ classes.
Researchers performed 2-level HLM analysis, and results revealed that teachers’
teaching efficacy for inquiry-based science and teachers’ personal teaching efficacy
for science were not significant predictors of students’ efficacy for inquiry-based
science and students’ efficacy for science, respectively. The researcher explored
these relations in terms of some possible interactions by including additional
variables such as grade level and quality of teacher student-relationship. However,
results did not yield any interaction of these variables with teacher efficacy beliefs
variables. In another study, contrary to Kurien’s (2011) study, in a correlational
study, Stuart (2006) found a significant and positive association between students’
academic self-efficacy and teachers’ self-efficacy (r =.17). On the other hand, no
study was found for the relation of teacher self-efficacy to students’ metacognitive

self-regulation and achievement goals.

Teacher Self-Efficacy and Perceived Classroom Learning Environment

Some researchers proposed indirect effect of teacher self-efficacy on student
achievement via classroom environment (e.g., Guo et al. 2012; Guo et al. 2010;
Woolfolk Hoy & Davis, 2005). That is, teachers’ self-efficacy determines their
behaviors and teaching practice in the classroom, and in turn, the classroom
environment formed by teacher behaviors and instructional practices affect student
outcomes (Guo et al. 2012). According to Ashton and Webb (1986), teachers with
high efficacy beliefs behave in a certain way which positively influences student
achievement. For example, highly efficacious teachers provide classroom
environments in which they use more humanistic classroom management strategies
(Woolfolk & Hoy, 1990), favor warm interpersonal relationships, and focus more on
academic work in the classroom (Ashton & Webb, 1986), and prefer more student-

centered teaching (Czerniak & Schriver, 1994). Thus, students taught by high
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efficacious teachers show higher level of cognitive and affective gains during the
academic year. Many studies provided evidences for the positive effect of classroom
environment on student outcomes (e.g., Dorman, 2001; Fraser & Walberg, 1991;
Haertel et al. 1981; Walberg et al. 1986). Consequently, teacher self-efficacy is likely
to have an indirect effect on student outcomes via classroom environment. On the
other hand, only a few studies examined this indirect effect (e.g., Guo et al. 2012;
Guo et al. 2010), and results of these studies showed that classroom environment
mediates the association between teachers’ self-efficacy beliefs and students’
academic gains. For example, Guo et al. (2010) examined the influence of
emotionally supportive and instructionally supportive classroom environments on the
relations between preschool teachers' self-efficacy and preschoolers' language and
literacy gains. 67 preschool teachers and their 328 students were participated in the
study. Results of the HLM analyses revealed that the interaction between teachers’
self-efficacy and instructional support was not a significant predictor of students’
vocabulary gains (y = .139) and print awareness (y = -.005), and the interaction
between teachers’ self-efficacy and emotional support was a significant predictor of
students’ vocabulary gains (y = .266) but not of print awareness (y = -.004). Namely,
within the classrooms characterised by high level of emotional support, students’
vocabulary gains were positively associated with teachers’ self-efficacy. Moreover,
Guo et al. (2012) also investigated the indirect effect of teacher self-efficacy on
students’ literacy skills via classroom environment. 1043 fifth grade students were
participated in this study. The results of the structural equation modelling analysis
showed that teachers with higher self-efficacy provided more supportive and more
positive classroom environment were provided by teachers than did the teachers with
lower self-efficacy. Additionally, their students had higher literacy skills. Moreover,
teacher self-efficacy had an indirect effect on students’ literacy skills via teacher

support for learning.

In sum, although many researchers assumed a positive association between teacher
self-efficacy and student outcomes (e.g., Ashton & Webb, 1986; Tschannen-Moran

et al. 1998), and classroom learning environment (Guo et al. 2012), surprisingly,
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empirical researchers who especially work in teacher effectiveness overlook the
importance of teacher self-efficacy. The effect of teachers’ self-efficacy beliefs on
student outcomes has been rarely studied in the literature. Although there were few
studies focused on these relations, they mostly addressed academic achievement as
student outcome variable. However, being important self-regulation processes in
students’ learning, students’ use of metacognitive strategies in learning and
achievement goals have not been studied. In the studies mentioned above,
researchers found either positive correlation or no correlation between student
outcomes and teacher self-efficacy beliefs. Even when a positive correlation was
found, the effect was moderate or low (see Klassen et al. 2011). Moreover, few
researchers proposed indirect effect of teachers’ self-efficacy on student outcomes
via classroom environments (e.g., Guo et al. 2012; Guo et al. 2010). Although results
provided evidences for this indirect relationship, they are not sufficient to generalize
these findings to other grade levels or subject areas. Based on the findings, it can be
concluded that there is a lack of empirical studies on the direct and indirect effect of
teachers’ self-efficacy beliefs on student outcomes. Additionally, results of the
existing studies have not shown consistent relations. Moreover, only one of these
studies was found in the subject of science. Therefore, with the purpose of filling this
gap in the literature, in the present study, the effect of science teachers’ efficacy
beliefs on 7" grade students affective outcomes (i.e., self-efficacy, metacognitive
self-regulation, and achievement goals), perception of learning environment, and
science achievement are planned to be investigated. In present study it is expected to
find positive association between teacher self-efficacy, and classroom learning

environment and student learning outcomes.
2.2.2 Teacher Burnout

Teaching is considered to be both physically and psychologically challenging and
stressful work (e.g., Borg & Riding, 1991; Dorman, 2003; Kieschke &
Schaarschmidt, 2008; Kyriacou, 2001). This situation may cause teachers to burnout

(Klusmann et al. 2008; Jennett, Harris, & Mesibov, 2003).
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The term “burnout” was firstly coined in 1974 by Herbert Freudenberger
(Freudenberger, 1974). He considered the first sign of burnout in workers as
accomplishing less even though working harder (Freudenberger, 1977). The
commonly used definition of burnout was made by Maslach and Jacknon (1881) as
“a syndrome of emotional exhaustion and cynicism that occurs frequently among
individuals who do 'people-work' of some kind” (p. 99). Burnout consists of three
dimensions: 1) emotional exhaustion which is the feeling of being depleted of
personal emotional resources and being more susceptible to stressors, 2)
depersonalization which is the interpersonal dimension of burnout indicating the
feeling of being distant from others and giving negative or very detached response to
other people at work, and 3) reduced personal accomplishment indicating reduction
of positive self-evaluations and self-efficacy on the job (Maslach & Jackson, 1881).
Although these three dimensions constitute burnout together, Maslach and Jackson
(1881) regarded feeling of emotional exhaustion as the key aspect of burnout
syndrome and related to depersonalization dimension. They also stated that the
Personal Accomplishment dimension was independent of the other two dimensions
and it cannot be thought as the opposite construct of the Emotional Exhaustion and
Depersonalization. These relations among the dimensions of burnout were also

supported by a meta-analysis study of Lee and Ashford (1996).

Focusing on prediction and outcomes of burnout and the ways to cope with burnout,
Conservation of Resources (COR) theory (Hobfoll & Freedy, 1993) is the most
commonly used theory in the field. According to this theory, burnout takes place
when valued resources are not sufficient to meet the demands or when individuals
lose valued resources (Hobfoll & Freedy, 1993) While major demands related with
work include role ambiguity, work pressure, heavy workload, stressful events etc.;
the major resources include social support, participating in decision making, job
enhancement etc. (Lee & Ashforth, 1996). Researchers have used COR theory to
investigate the association of burnout with demands and resources (Lee & Ashforth,
1996). Initial research showed that burnout was related to peoples’ tendency to give

up job; reluctance to spent more time working with people; relationships with family,
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friends, and other people that get worse; suffering from insomnia, and increased use

of alcohol and drugs ( see Maslach & Jackson, 1881).

Teacher burnout influences the quality and consistency of education (Farber, 1982).
Therefore, over the years, teacher stress and burnout have received an increasing
attention among educational researchers (e.g., Betoret, 2009; Kyriacou, 1987; Lee &
Ashforth, 1996; Maslach & Jackson, 1881; Yan & Jian-Xin, 2007). Studies indicated
the main sources of stress for teachers as “teaching pupils who lack motivation,
maintaining discipline, time pressures and workload, coping with change, being
evaluated by others, dealings with colleagues, self-esteem and status, administration
and management, role conflict and ambiguity, and poor working conditions”

(Kyriacou, 2001, p.29).

Burnout has negative effects on teachers’ instructional performance and on student
outcomes (Klusmann et al. 2008), and significantly reduces teachers’ motivation to
continue teaching profession and to be satisfied with their relationship with students
(Farber, 1982). Farber and Miller (1981) asserted that a burned out teacher “may be
less sympathetic toward students, may have a lower tolerance for frustration in the
classroom, may plan for their classes less often or less carefully, may fantasize or
actually plan on leaving the profession, may feel frequently emotionally or
physically exhausted, may feel anxious, irritable, depressed, and in general, may feel
less committed and dedicated to their work™ (as cited in Farber, 1982, p.2). Burned
out teachers fail to establish effective relationship with their students; provide less
information, praise, and acceptance of students’ ideas; and avoid interactions (Tatar
& Yahav, 1999). According to Dworkin (1987), since burned-out teachers are less
willing to invest much into their teaching, their students’ achievement gains are more
likely to be lower. In order to reach educational goals which focus on enhancing
students’ learning, teachers are supposed to experience low level of burnout and to
establish effective learning environment by providing effective management
strategies, supportive student teacher relationships, lectures with appropriate pace,

and cognitive activities (Klusman et al., 2008). Maslach and Leiter (1999) proposed
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a research agenda to gain insight about the influence of burnout on the teaching
process and they developed a model. In this model, while burnout was regarded as a
factor affecting teachers’ and students’ behaviors and experiences, it was also
assumed as being affected from various factors including the nature of social
environment, school setting, and work, as well as teachers’ and students’ personal
characteristics. In other words, according to this model, burnout has negative
influence on teachers’ behaviors in classrooms, and in turn, it reduces students’
learning and performance, perception of self-efficacy in school, feeling of competent
as learners, intrinsic motivation, and creativity. Moreover, this model also indicated
the contribution of student behaviors such as disruptive actions in the classroom,
disrespect, and inattentiveness on teacher burnout. Thus, this model proposed a
reciprocal association of teacher burnout with student outcomes and classroom

environment.

In the field of science, experiencing stressful working conditions causes reduction in
the science teachers’ instructional performance (Halim, Samsudin, Merrah, &
Osman, 2006; Soyibo, 1994). Soyibo (1994) conducted a study with 230 high school
science teachers in Jamaica to explore the most stressful factors in science teaching.
He used a 40-item science teacher stress inventory (STSI), developed by Okeobala
and Jegede (1992), to measure science teacher’s occupational stress level (as cited in
Soyibo, 1994). As the major sources of stress, science teachers ranked difficulty in
obtaining science teaching equipment, teaching students who are unmotivated to
learn science, and coping with teaching difficult topics. Additionally, they ranked
fear of getting injured in laboratory accidents, low salary, and fast pace of the school
day as factors that have least impact on stress. The similar results were found with
Malaysian science teachers (Halim et al. 2006). Although science teachers reported
some important factors affecting their well-being in work, few studies focused on
science teachers’ work related stress (e.g., Halim et al. 2006; Okebukola, 1988;
Soyibo, 1994) and burnout (e.g., Klusmann et al. 2008).

Past research on teacher burnout have mostly focused on the association of burnout
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with background variables and contextual variables such as gender, age, marital
status, number of children in a class, and work load (e.g., Byrne, 1991, Maslach &
Jackson, 1981; Weng, 2004). However, little is known about the influence of teacher

burnout on classroom environment and student outcomes.

The relation of teacher burnout to student outcomes has been rarely studied. These
few studies were conducted by using different research methods, and results
generally pointed out a negative association. For example, Zhang and Sapp (2008)
investigated the effect of teacher burnout on student state motivation which is
“featuring the stimulation that directs students to have a positive attitude toward a
course and the instructor and to learn cognitively” (p.156), and affective learning
which “concerns the student’s attitude and feelings toward the subject matter or the
teacher” (p.157). In their experimental research, they randomly assigned 172 college
students in the classrooms thought by a teacher having high or low burnout. Results
of their study revealed that students with low burnout teacher were more motivated
to learn and had higher affective learning than students with a high burnout teacher.
In a more broad research, Dworkin (1987) firstly intended to explore the role of (1)
teacher burnout, (2) intention to quit teaching, and (3) actual teaching behavior in
student performance and behaviors represented by an achievement score, an
achievement gain score, and student attendance behavior. However, the author stated
that building the regression model with only these three predictors might well-
overestimated the effect of these variables in predicting student variables. Therefore,
in order to mitigate this concern, the researcher incorporated other variables which
were known to be related to either student performance or the main predictors. These
variables included 3 blocks of teacher variables (actor traits, side-bets, and
satisfaction and solidarity variables), plus the block of student background variables.
Data were obtained from 518 teachers and their 2287 4-6™ grade students. Results
revealed that teacher burnout had minimal effect on students’ achievement gain and
attendance behavior. An interesting result reported in the study was that low
achievers in the classrooms taught by burned-out teachers reported higher

achievement gains than high achievers taught by such teachers.
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Although a reciprocal association was proposed by Maslcah and Laiter (1999),
studies generally examined the effect of classroom environment on teacher burnout
(e.g., Byrne, 1994; Dorman, 2003a). For example, Dorman (2003a) examined the
effect of perceived classroom learning environment on teacher burnout with 246
teachers. Dorman used a classroom environment scale assessing teachers’
perceptions on Student Affiliation, Interactions, Co-Operation, Task Orientation,
Order and Organization, Individualization, and Teacher Control in the classroom. To
assess teacher burnout, Maslach Burnout Inventory Educator Survey (MBI-ES) form
was used. Result of the structural model revealed that Task Orientation and
Interaction were negatively and Co-operation was positively and significantly related
to Personal Accomplishment. Moreover, Co-operation and Order and Organization
were negatively associated with Depersonalization and Emotional Exhaustion,
respectively. In another study, Byrne (1994) investigated the influence of
organizational ~and  personality = factors on  teacher  burnout  with
3,044 elementary, intermediate, and secondary teachers, and found significant effects
of classroom environment on Emotional Exhaustion and Depersonalization, but not
on Personal Accomplishment. On the contrary, the influential effect of teacher
burnout on classroom environment has rarely been investigated empirically (see
Klusman et al., 2008). In their recent study, Klusman et al. (2008) proposed a model
considering teacher burnout, classroom learning environment, and their effects on
student outcomes together. The authors determined four self-regulatory types for
teachers, depending on combinations of teachers’ levels of resilience and
engagement. In the first part of their study, they collected data from 1789 ninth grade
mathematics and science teachers in Germany to investigate whether these self-
regulatory patterns differed in terms of teachers’ burnout and job satisfaction. In the
second part, they collected data from 318 of the teachers sampled in the first part. On
average, 12 students for each teacher rated their teacher’s personal characteristics
and classroom environment. Students’ scores on PISA 2003 Test and on motivation
instrument were also included. Results of the study revealed that teachers who scored

high on both resilience and engagement showed less emotional exhaustion and high
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job satisfaction, and had most favorable student ratings in almost all aspects of
classroom environment. Authors concluded that teachers experiencing higher level of
occupational well-being had more positive effect on students’ emotional experience,

while having no effect on mathematics achievement.

In sum, teacher’s burnout level is regarded as an important factor for student
learning. Although educational researchers mostly assumed a strong reciprocal
associations of teacher burnout with classroom environment and student variables,
the nature of these relation was not sufficiently investigated empirically. In order to
fill this gap in the literature, in this study, the influence of teacher burnout on
classroom environment and student outcomes, namely science achievement, self-
efficacy, metacognitive self-regulation, and achievement goals were intended to be
investigated. In the line with the related literature, in this study, it is expected to find
a negative association between teacher burnout, and students’ self-efficacy,
metacognitive self-regulation, mastery approach goals, performance approach goals,
mastery avoidance goals, perceived classroom environment, and achievement, but

positive association between teacher burnout and performance avoidance goals.

2.2.3 Job Satisfaction

Beside burnout, job satisfaction is also an important indicator of occupational well-
being. Job satisfaction of people has received great attention in recent studies on
occupational health across the world. Since it is an ambiguous term, there is no
consensus about the definition of job satisfaction (see Evans, 1997; Weiss, 2002).
Locke (1976) defined job satisfaction as “a pleasurable or positive emotional state
resulting from the appraisal of one’s job or job experiences” (p. 1300). This
definition seems mostly accepted description of the job satisfaction. Furthermore,
more recently, Weiss (2002) reconsidered the existing definitions of job satisfaction,
and stated that it is a broad term and includes three key constructs: overall evaluative
judgements about jobs, affective experiences at work, and beliefs about jobs.

According to Weiss (2002), in general, job satisfaction can be defined as “a positive
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(or negative) evaluative judgment one makes about one’s job or job situation” (p.
175). He also emphasized the agreement that job satisfaction was considered as an

affective construct.

According to Michaelowa and Wittmann (2007), job satisfaction literature is
independently developed in different disciplines such as educational science and
pedagogy, organizational theory, and economics. Among these, teacher job
satisfaction received empirical pedagogical researchers’ interest because of three
reasons: it was (1) assumed to have an influence on the effectiveness of teaching and
student” achievement, (2) considered as helpful in predicting teachers’ turnover, and
(3) expected to contribute teachers’ occupational well-being (Michaelowa &
Wittmann, 2007). According to Hackman and Oldham (1975) jobs are characterized
by five core factors: skill variety, task identity, task significance, autonomy, and task
feedback. Working conditions of teachers are different from other people working in
various occupations. Teachers spend most of their working times with pupils instead
of adults (Michaelowa & Wittmann, 2007), thus, it is not surprising to consider

teacher job satisfaction separately from other jobs.

A number of research studies are devoted to teacher job satisfaction as it relates to a
wide range of issues in the work environment. Kim and Loadman (1994) investigated
the predictors of teacher job satisfaction in a study conducted with 2054 teachers in
United States, and found seven statistically significant predictors of teacher job
satisfaction. These predictors included extrinsic sources of job satisfaction such as
salary, and opportunities for advancement, and intrinsic sources of job satisfaction
such as professional challenge, professional autonomy, working conditions,
interaction with colleagues, and interactions with students. In a study by Demirtas
(2010), primary school teachers reported high level of job satisfaction, and the author
found no significant differences in teacher job satisfaction for gender, branch, and
professional seniority, but for age groups. Moreover, according to Zembylas and
Papanastasiou, (2005), in several developed countries, teacher job satisfaction was

found negatively associated with “imposed and centralized system accountability,
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lack of professional autonomy, relentlessly imposed changes, constant media

criticism, reduced resources, and moderate pay” (p.433).

Studies on teacher job satisfaction, as stated in Chapter 1, also revealed that teachers
job satisfaction is positively related to their performance at work (e.g., Ololube,
2006), extra-role behaviors toward students and organization (e.g., Somech & Drach-
Zahavy, 2000), self-regulation (e.g., Klusmann et al. 2008), self-efficacy (e.g.,
Caprara et al. 2006; Klassen & Chiu, 2010; Skaalvik & Skaalvik, 2010), collective
efficacy (e.g., Klassen et al. 2010), and life-satisfaction (see Ho & Au, 20006).
Moreover, many studies showed that teachers who experience higher level of stress
at work tend to feel less satisfaction with their job (e.g., DeFrank & Stroup, 1989;
Ferguson, Frost, & Hall, 2012; Skaalvik & Skaalvik, 2010;). According to Demirtas
(2010), schools having teachers with high level of job satisfaction are expected to
provide qualified education and be successful in enhancing students’ educational
gains. Therefore, it could be assumed that since teacher job satisfaction is positively
associated with favorable teacher characteristics, teachers who satisfied with job are
likely to provide qualified education and increase student gains (e.g., Demirtas, 2010;
Klusmann et al. 2008). However, only a few studies examined the effect of teacher
job satisfaction on classroom learning environment and student learning outcomes.
For example, Michaelowa and Wittmann (2007) examined the association of teacher
job satisfaction with student performance with a rich data set (including 384 teachers
and 6664 students) obtained from primary school students and teachers in a group of
sub-Saharan African countries: Burkina Faso, Cameroun, Cote d’Ivoire, Madagascar
and Senegal. While students’ achievement scores were attained as dependent
variable, predictors included several student level variables such as prior
achievement, age, and having media (radio and/or television) and books at home,
etc., and several school level variables such as teacher job satisfaction, teachers’
giving private tuition, teachers’ non teaching/school related activities, being
volunteer teachers, teachers’ being union member, experience etc. Results of the
HLM analysis revealed that teacher job satisfaction was a significant and positive

predictor of student achievement. The authors concluded that the quality of education
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could be increased by increasing teachers’ job satisfaction. However, although most
of the variables in their model had same direct influence on teacher job satisfaction
and student achievement, the effect of some predictors (e.g., teachers’ educational

attainment) on these two variables were not necessarily at the same direction.

In another study, Klusman et al. (2008) classified German teachers into four groups
based on their level of resilience and engagement as indicators of self-regulation.
Result revealed that in the group comprised by the teachers with higher self-
regulation (scored high on both resilience and engagement) had highest job
satisfaction and also were best in providing favorable classroom environment.
Moreover, the same groups of teachers had higher positive influence on students’
motivation (i.e., autonomy and competence), while none of the teacher groups were
found as effecting students’ math achievement. The authors reported that the
influence of teachers’ self-regulation on student achievement might be in long term,
and might be mediated by students’ motivation. Although this study did not
investigate the association between teacher job satisfaction and student outcomes, the
results yielded that the teachers who had higher job satisfaction tended to provide
better classroom environment and motivate students to learn while having no
influence on achievement. Moreover, Klusman et al.’s (2008) study revealed that
teachers who reported higher level of job satisfaction were those who succeed to
lower disturbing behavior in the classroom, use time effectively, encourage students
to develop new insights, create supportive social environment, and proceed at an
appropriate pace to facilitate all students’ learning. These behaviors are consistent
with the instructional strategies that were suggested by Ames (1992) as potent to
engage students to adopt mastery oriented goals, Accordingly, in the present studyj, it
is expected to find an association between teacher job satisfaction and student

motivation (i.e., self-efficacy and achievement goals).

To sum up, past research showed that teacher job satisfaction is one of the important
predictors of teachers’ occupational well-being and it is affected from working

conditions. Moreover, it 1is positively associated with favorable teacher
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characteristics such as performance, self-efficacy, and self-regulation which are
known as increasing desired educational outcomes. Therefore, although there is a
limited number of empirical studies on the influence of teacher job satisfaction on
student outcomes, in this study, it is assumed to find out positive association of
teacher job satisfaction and students’ self-efficacy, metacognitive self-regulation,
mastery approach goals, performance approach goals, mastery avoidance goals,
perceived classroom learning environment, and achievement, but negative

association between teacher burnout and performance avoidance goals

2.2.4 Implicit Theories of Intelligence

According to Dweck (1999), individuals develop different beliefs by which they
organize and understand their psychological worlds. That is, individuals who have
different beliefs about themselves (self-beliefs) think, feel, and behave in different
ways (Dweck, 1999). These beliefs are also regarded as implicit theories (see Dweck,
1999). Implicit theories represent the “beliefs about the malleability of people’s
attributes, such as intelligence, personality, and moral character” (Dweck, 1996,
p.69), and include two assumptions: entity (nonmalleable) and incremental
(malleable) (Dweck et al. 1995; Dweck & Leggett, 1988). While people who hold
entity theory believe that personal attributes are relatively fixed, people who hold
incremental theory believe that personal attributes are relatively malleable (Dweck et
al. 1995). According to Dweck, Chui, and Hong (1995), individuals develop different
goals and different explanations of performance based on their implicit theories.
Namely, for an illustration, people with entity theory tend to explain negative
performance as lack of ability and they are vulnerable to a helpless reaction. In
contrast, people with incremental theory mostly focus on lack of effort or strategy in
explaining negative performance and try to develop their ability (see Dweck, 1996;
Dweck et al. 1995; Dweck & Leggett, 1988). Moreover, while people who hold
entity theory are more likely to choose performance goals, people who hold
incremental theory are more likely to choose mastery goals (Dweck, 1996; Dweck et

al. 1995).
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Over a few decades, the role of implicit theories in individuals’ psychological world
received increasing attention among cognitive and social psychologists (Dweck et al.
1995). According to Dweck (1996), individuals’ implicit theories possess a
motivational framework which leads them to set specific goals, increases specific
interpretations of actions, and endorses specific reactions. Social cognitive theory
assumes that individuals’ beliefs determine their attitudes and behaviors (Bandura,
1986). Accordingly, understanding individuals’ implicit theories give information

about their reality (Dweck, 1996).

Implicit theories include domain specific attitudes such as intelligence', moral
character, and personality (Dweck, 1999). Besides, individuals hold implicit theories
not only about their own, but also about others (Dweck, 1999), and these theories in
turn predict the goals that they adopt related to these characters (Dweck & Leggett,
1988). For example, Dweck (1999) indicated that people’s judgments about others’
capabilities were influenced by how they define intelligence, and this affects these
people’s interpretation and reactions toward the situations that include other people.
To give an example, in Hong (1994)’s study with college students, participants were
given information about other students’ success and failures, and they were asked to
explain why these outcomes occurred. Results revealed that students holding entity
theory were more likely to explain other students’ success and failures in terms of
their intelligence. They attributed other students’ well success and poor success to
their smartness. On the other hand, students who hold incremental theory were more
likely to explain students’ success and failure in terms of their performance, study

style, and effort etc.

Regarding teachers, some researchers assumed that teachers’ implicit theories of
intelligence influence their behaviors and attitudes in the classroom (Deemer, 2004;

Lee, 1996; Lynott & Woolfolk, 1994). Past research showed that teachers’ implicit

" “Implicit theories of intelligance” refers to individuals’ implicit theories about intellectual ability in
general (see Chen & Pajares, 2010).
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theories of intelligence tend to influence the goal structure of the classroom that

created by them (see Shim et al. 2013).

Teachers hold beliefs not only about themselves, but also about their students.
Bussis, Chittendon, and Amarel (1976) stated that “teachers’ characteristic beliefs
about children and learning have pervasive effect on their behavior, influencing the
learning environment that they create for children and for themselves” (p.16, as cited
in Lynott & Woolfolk, 1994). Therefore, teachers’ implicit theories (both about
themselves and their students) are expected to influence their attitudes and behaviors

toward students.

The limited number of studies that directly focused on teachers’ implicit theories
about students revealed that teachers’ instructional strategies are influenced by their
implicit theories about students’ intelligence, ability, personality etc. (e.g., Lee, 1996;
Lynott & Woolfolk, 1994; Swam & Snyder, 1980). For example, in a study with 200
teachers, Lee (1996) examined whether teachers implicit theories about students’
intelligence, ability, personality etc. (e.g., Lee, 1996; Lynott & Woolfolk, 1994;
Swam & Snyder, 1980). For example, in a study with 200 teachers, Lee (1996)
examined whether teachers’ implicit theories about students’ intelligence influenced
their behaviors (i.e., scoring behavior, types of feedback, follow-up assignments, and
placement recommendations) toward students. Results revealed that teachers holding
incremental theory were more likely to give average scores, effort-oriented feedback,
and learning-oriented assignments, and preferred forming heterogeneous groups. On
the other hand, teachers holding entity theory tended to give non-average scores,
ability-oriented feedback, and performance-oriented assignments, and preferred to

form homogeneous groups.

In another study, Swam and Snyder (1980) examined how teachers’ beliefs about the
students’ ability influence their teaching approaches with an experimental study.
They found an interaction between teachers’ theories of ability and their label for

students (low ability-high ability) for their implementing particular teaching
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strategies. Namely, teachers who believed that ability is fixed and uncontrollable trait
tended to use most time consuming but effective teaching methods (rather than the
intuitive or memorization methods) with the students they believed to possess low
ability. They give more autonomy to students with the goal that the students find
their own solutions to the given problems. Conversely, teachers who believed that
ability is malleable were more likely to use most time consuming and effective
teaching methods (rather than the intuitive or memorization methods) with the
students they believed to possess high ability. These teachers presented more
directive ways in teaching with the goal that they help students to improve problem-
solving skills. In a survey study with elementary teachers, Lynott and Woolfolk
(1994) found an association between teachers’ implicit theories and their educational
goals. Besides, their study revealed that, comparing to teachers implicit theories,
teachers who hold incremental theory of intelligence tended to value (as indicators of
intelligence) practical skills (such as developing technical knowledge and mastering
basic skills, and social behaviors such as cooperation) more. Additionally, in a study
by Leroy, Bressoux, Sarrazin, and Trouilloud (2007), a relation was found between
teachers’ implicit views of intelligence and their approach to learning. In that study,
the researchers surveyed 336 elementary teachers, and administered measures of self-
efficacy, implicit theories of intelligence, perceived work pressures, and support of
autonomy in the classroom. Results of the path analysis revealed that teachers with
incremental theory about students’ intelligence were more likely to have higher self-
efficacy. However, no indirect effect of incremental theory on autonomy supportive
climate via teacher self-efficacy was found. Moreover, in their study, teachers with
entity theory were found less likely to create autonomy supportive climates in the
classroom. That is, entity teachers reported creating a climate which had less

potential to foster intrinsic motivation of students.

In sum, based on the past research, it can be concluded that teachers who believe that
students’ ability is malleable (incremental theory) are more likely attribute students’
success and failure to the degree of effort students exert for learning, persistence, and

motivation. Moreover, they are more likely to adopt mastery goals which are aiming
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to increase students’ learning. Conversely, teachers who believe that ability is fixed
and cannot be changed (entity theory) are more likely to attribute students’ success
and failure to their ability, and these teachers are less likely to improve their
instructional strategies, or exert extra effort. Although a number of studies attempted
to explore the nature of the teachers’ implicit theories and their impact on their
instructional strategies and behaviors toward students, and they provided support for
these associations; how teachers’ implicit theories about students’ abilities in science
influence students’ motivation and achievement has not been studied yet, and
remained to be discovered. Accordingly, using the framework by Dweck and Leggett
(1988), this study aimed to investigate whether implicit theories of ability that
teachers hold about students, as manifesting their educational goals and instructional
strategies, influence students’ self-regulation and science achievement or not. Since
teachers with incremental theory mostly possess favorable instructional strategies
and behaviors toward students, in this study, it is expected to find out a positive
association between teachers’ ratings of incremental theory, and student outcomes
and classroom learning environment. For example, since teachers who hold
incremental theory attributed students’ failure to the lack of effort (Dweck, 1999),
probably their students’ confidence about their capabilities to succeed a task will not
decreased in the case of failure. Moreover, these teachers are tend to give effort-
oriented feedback and learning-oriented assignments (Lee, 1996), this behaviors may
increase students awareness about using appropriate learning strategies, and in turn

increase students’ metacognitive self-regulation.

2.2.5 Teachers’ Gender and Experience

Is the teacher gender a matter in students’ learning? Over the years, few studies
examined this relation in science education while the effect of teacher gender on
students’ learning processes has been studied in various domains and grade levels
across the world. Majority of the studies in science education indicated no significant
association between teacher gender and student learning (e.g., Ehrenberg et al. 1995;

Forslund and Hull, 1988; Harp, 2010; Simith, 1970). For example, in their study with
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44 eight grade science teachers, Harp (2010) performed multiple regression analyses
to find out the effect of teacher characteristics on students’ science achievement
based on their scores on The Texas Assessment of Knowledge and Skills (TAKS)
test. TAKS included questions for 5 objectives: Objective 1: Nature and Science (14
questions), Objective 2: Living Systems and the Environment (12 questions),
Objective 3: Structures and Properties and Matter (6 questions), Objective 4: Motion,
Forces, Energy (6 questions), and Objective 5: Earth and Space Systems (12
questions). The dependent variable was treated class mean score for each TAKS
objective. Results revealed that teacher gender was not a significant predictor of
students’ achievement scores for each of the 5 science objectives. In another study
examining the data from the National Educational Longitudinal Study of 1988
(NELS), Ehrenberg et al. (1995) found that teacher gender was not related to

students’ achievement gains in science and mathematics.

Forslund and Hull (1988) also examined the teacher gender effect on student learning
studying with 2672 6™ grade students. Students’ scores on The Science Research
Associates Achievement Test (SRA) were used as achievement scores. The
researchers formed four groups of students: (1) male-students/male-teacher, (2)
male-students/female-teacher, (3) female-students/male-teacher, and (4) female-
students/female-teacher. They performed Analysis of Covariance (ANCOVA) for
SRA subsets in the areas of science, language arts, arithmetic, and reading by
holding students IQ constant. Results revealed that while male students significantly
outperformed girls in science, female students got significantly higher scores than
males in language arts, regardless of the teacher gender. Moreover, neither in
arithmetic nor in reading, significant difference was found between four groups. The
researchers concluded that rather than teacher gender, student gender accounted for
the significant results. Namely, teacher gender did not have an effect on achievement
scores of either males or females. Similarly, Smith (1970) also found no significant
difference between the science achievements of male students with male teachers and

male students with female teachers.
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Regarding classroom learning environment, a few studies investigated the effect of
teacher’s gender on students’ perceptions of classroom learning environment. Past
research showed that students thought by female science teachers generally
perceived some aspects of the classroom more positively than students thought by
male teachers. For example, den Brok et al. (2006) found a significant gender
difference in students’ perceptions of science learning environment. In their study,
655 students from 26 eight grade science classes were administered WIHIC scale.
Data were analyzed by using multilevel modelling in order to consider the clustered
structure of the data. Results revealed that teacher gender was related to student
cohesiveness and investigation. That is, students who were thought by female
teachers reported higher ratings for these scales. However, no significant difference
was found for other subscales. Similar results were found by Levy et al. (2003) in a
study using QTI scale. Results of multilevel analyses indicated significant gender
effect favoring female teachers on helpful/friendly and understanding dimensions of
the scale, but not significant gender effect was found on other subscales. In another
study in Turkey, Rakici (2004) found no significant gender effect of teachers for 7
subscales of WIHIC. However, she found an association between teacher gender and
interpersonal behaviors (based on QTI scores). Accordingly, students rated their
male teachers as possessing more strict and admonishing behaviors than female
teachers. Moreover, students reported science learning environment of their male

teachers’ classes more cooperative than female teachers’ classes.

Teacher experience is another background characteristic of teachers expected to
influence students’ learning. According to an extensive systematic literature review
by Zhang (2008), four meta-analytic studies investigated the role of teacher
characteristics on students’ achievement, which yielded contradictory results. That is,
while two of these meta-analytic studies concluded that there was a strong positive
association between teacher experience and student achievement (Greenwald, Hedge,
and Lain, 1996: Hedge et al., 1994, as cited in. Zhang, 2008), other two studies
concluded that there was no strong evidence for the expected positive effect of

teachers’ experience on student achievement (Hanushek, 1989: 1997, as cited in
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Zhang, 2008). More specifically, in Hanushek’s (1997) study, more than 70% of the
studies found no significant association between teacher experience and student

achievement.

In the field of science, only a few studies investigated the effect of teacher
experience on student achievement, and majority of them yielded no association
between teacher experience and students’ science achievement (e.g., Goldhaber &
Brewer, 2000; Harp, 2010; Monk, 1994; Zhang, 2008; Zuelke, 2008). To give an
example, Zhang (2008) conducted a two-level multilevel analysis to investigate the
effect of teacher experience on students’ science achievement scores. Participants
were 655 eight grade students and their 12 science teachers. Results demonstrated
that when controlling other variables in the model, years of teaching experience in
science did not directly influence students’ achievement in science. Similarly, in a
study examining the effect of teacher quality on students’ science achievement,
Zuelke (2008) examined the data obtained from Florida Comprehensive
Achievement Test (FCAT). The researcher investigated the effect of teachers’ years
of teaching experience on 8" grade students’ science achievement in two separate
groups of schools: low socioeconomic status and high socioeconomic status. When
each group was analyzed separately by using one-way ANOVA, results indicated no
significant difference among the 8" grade students’ science FCAT scores due to
teachers’ experience (0-5 years, 5-10 years, and over 15 years) in both group of
schools. On the other hand, results of Kaya’s (2008) study based on TIMSS 2003
data revealed mixed results. Namely, when other variables controlled in two-level
multilevel analyses (HLM), teacher experience was found significantly associated
with 4™ grade students’ science achievement in Japan (y = .40), but not in Singapore,

US, Australia, or Scotland.

Regarding classroom learning environment, studies examining the influence of
teacher experience on students’ perception of learning environment yielded mixed
results. For example, Brekelmans et al. (2002) examined the student-teacher

interaction in a classroom with a longitudinal data. Participants were 51 secondary
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school teachers (in the first decade of their professional career) and more than 19000
students from these teachers’ 826 classes. Data were collected annually during 8
years. Thus experience of teachers ranged from 1 to 8 years. Results of students’
perceptions showed that, in the first year of teaching career, the most dominant
profile of teachers was the Tolerant and the Uncertain/Tolerant profile. Namely, in
the early years of their career, teachers were perceived to provide more pleasant,
supportive, and cooperative climate in classroom, and students enjoyed attending
classes. These inexperienced teachers were also perceived providing poorly
structured lessons, more tolerant to disruptive behaviors, and less encouraging to
make the students task oriented. On the other hand, when they get more experienced,
more dominant profiles of teachers were perceived as Authoritative and Directive.
Namely, they did not set close relationship with students, behaved less friendly, and
had less tolerance to disruptive behaviors. In another study, Levy et al. (2003) found
that students rated more experienced teachers as displaying more admonishing and
strict behaviors than less experienced teachers, but the effect size was found as small.
In another study with 1471 health science students and their teachers in 75 classes in
Australia, Flinn (2004) concluded that more experienced teachers were perceived as
displaying more dominant, friendly, and understanding behaviors, and less strict

behaviors than less experienced teachers.

To sum up, past research on the influence of teacher gender and experience on
students’ achievement in science education yielded no significant association.
Furthermore, results of the past research that examined the influence of teacher
gender and experience on students’ perception of learning environment were sparse.
Since these relations were rarely studied, it is hard to make a reliable conclusion.
Moreover, in the science education, since there are only few studies examined
relationship between teacher gender and experience on students’ self-regulation
processes which are strong indicators of achievement, it is needed to conduct a study
with self-efficacy, metacognition, and achievement goal variables. In the present
study, it is aimed to extent the teacher effectiveness research by investigate the

association between teacher characteristics (i.e., gender and experience), and
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students’ learning outcomes (i.e., science achievement, self-efficacy, metacognition,

and achievement goals) and perceived learning environment in science.
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CHAPTER III

METHODOLOGY

This chapter specifies the methods that were employed to gather and analyze the data
in this study. Specifically, this chapter addresses the details regarding the participants
of the study, the instruments, the data collection procedures, the analyses, the internal

validity threats, and limitations of the study.

3.1 Design of the Study Design of the Study

This study is a quantitative research which relies on students’ and teachers’ self-
report responses to the questionnaires. Since the focus of this study is the
interrelationships between some teacher and student variables, the design of the
study can be considered as a correlational study. This study was conducted in Turkey
at national level by using survey research method. Participants include science
teachers across Turkey and their 7" grade students. 400 elementary schools across
Turkey were randomly selected. With contribution of EARGED/EREDED (Ministry
of Education, Education Research and Development Department), questionnaires for
science teachers and students were sent to the selected schools by mail. Additionally,
this study is a cross-sectional study in which all participants were surveyed on one

occasion by mail.

3.2 Population and Sample

In this section firstly sampling procedures are mentioned and it is followed by

teacher and student sample separately.
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3.2.1 Sampling Procedures

The population of the research study are all elementary science teachers and their 70
grade students in elementary schools located in city centers and districts across the
Turkey. Because it is not feasible and possible to reach entire population, a
reasonable number of sample was selected to represent the population. To make it
consistent with the school classification in 2009-2010 national formal education
statistics of Turkish National Ministry of Education (MEB, 2010), in this study, the
schools located in city centers and districts are combined in the same category and
called as city schools, while the other schools located in villages are called village

schools.

According to Toprakci (2006), the effects of economic, social, cultural and
geographic discrepancies between city and village schools on teacher, students, and
education are different and while solving city and village schools’ problems, they
should be considered differently. Therefore, in this study, it was decided to include

just the schools in the city category of Turkish Ministry of Education.

Grade level has an important effect on students in several ways. For example, as
grade level increases, a decrease takes place in their motivation in learning science
(Gungoren, 2009; Lepper, Corpus & Iyengar, 2005; Senler & Sungur, 2009).
Namely, while students have highest motivation at 6™ grade, which is the transition
period from the primary school to middle school, and lowest motivation at 8" grade
which is the transition period from middle school to high school, their motivation is
at more average level at 7" grade and is less likely to be affected from transition
periods (Gungoren, 2009). In this study, self-efficacy, metacognitive self-regulation,
and goal orientation are important motivational constructs that are expected to be
related to students’ science achievement. Hence, in order to decrease the effects of

external factors, it was decided to just 7" grade students be included in the study.

Moreover, since there are variations of schools in terms of policies, opportunities,

and features between public and private elementary schools, only public elementary
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schools were included in this study. Among these differences, the average student
number in classrooms can be considered among the important ones. In Turkey, the
average student number is considerably less in private schools than in public schools
(MEB, 2010). On the other hand, private schools have different policies than public
schools regarding teacher salaries, resources, and teacher selection criteria (Guclu,
Kurt, & Koc, 2010). These differences between private and public schools might
affect the interrelationships among the variables examined in this study. Therefore,

private schools were not included in the study.

In quantitative studies, before starting the data collection procedures, it is suggested
to determine the minimum sample size to assess a desired level of statistical power
for statistical analysis which was planned to be performed (McQuitty, 2004).
Therefore, a power analysis was conducted to ensure that the sample size was big
enough to represent the population. The focus of this analysis was firstly determining
the sufficient school number. According to 2009-2010 national formal education
statistics of Turkish National Ministry of Education (MEB, 2010), the public
elementary school number is 31,572 and 10,137 of those are located in city centers

and districts, which are classified as city in this statistics report.

The appropriate sample size for continuous variables and randomly selected samples

is calculated by the formula:
ng= [(t x S)/d]’
n= [no/(1+(ne/N))]

(Buyukozturk, Kilic, Cakmak, Akgun, Karadeniz, & Demirel, 2010). Here, d is
power (tolerance value), N is population size, S is predicted standard deviation and t
is the table value corresponding to a determined confidence interval. In this study,
the parameters were defined as d=0.05, S=0.5 t=1.96 (for 0.95 confidence interval)

and the corresponding sample size for N=10,137 schools was calculated as:

103



no=[1.96 x 0.5)/0.05]=384.16

n=[384.16/(1+(384.16/10,137))]=384.16/1.0378=370.16

Additionally, taking the possibility of less returning rate into consideration, the

sample size was determined as 400 schools.

Two stages random sampling procedure was followed to select the teachers and
students. Firstly, from the public elementary school list of Turkey, 400 of the 10,137
schools were randomly selected by using SPSS 18.0 program. As a result of this
selection procedure, while no school was selected from 9 of the 81 cities by the

program, schools selected from 72 cities were included in the sample.

In order to control socioeconomic factors and checking whether this selected sample
was representing the population, Turkish Statistical Institute (TSI, 2005)’s
Nomenclature of Territorial Units for Statistics (NUTS) classification was used.
NUTS classification consists of 3 levels: NUTS 3 level consist of 81 cities according
to administrative structure, NUTS 2 level consists of 26 territorial units according to
the sizes of population by regarding economic, social, cultural, geographical and
other factors, and NUTS 1 level consist of 12 territorial units, which is the
aggregated version of level 2. These classifications are mostly based on the European
Union criteria and the differences in development, population, culture, geography
and socioeconomic status of the cities were taken into account. In this study, NUTS 1
level was selected (see Table, 3.1), as it has more general classification. Afterwards it

was checked whether the selected sample represent these 12 territorial units.
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Table 3.1 NUTS I level

NUTS 1 Level

Included Cities

1.Northeastern Anatolia

Erzurum, Erzincan, Bayburt, Agr1, Kars, Igdir, Ardahan

2.Middleeastern Anatolia

Malatya, Elaz1g, Bing6l, Tunceli, Van, Mus, Bitlis, Hakkari

3.Southeartern Anatolia

Gaziantep, Adiyaman, Kilis, Sanlurfa, Diyarbakir, Mardin,
Batman, Sirnak, Siirt

4 Istanbul

Istanbul

5.Western Marmara

Tekirdag, Edirne, Kirklareli, Balikesir, Canakkale

6.Aegean

[zmir, Aydin, Denizli, Mugla, Manisa, Afyon, Kiitahya, Usak

7.Eastern Marmara

Bursa, Eskisehir, Bilecik, Kocaeli, Sakarya, Diizce, Bolu, Yalova

8.Western Anatolia

Ankara, Konya, Karaman

9.Mediterranean

Antalya, Isparta, Burdur, Adana, Mersin, Hatay,
Kahramanmarag, Osmaniye

10.Central Anatolia

Kirikkale, Aksaray, Nigde, Nevsehir, Kirsehir, Kayseri, Sivas,
Yozgat

11. Western Black Sea

Zonguldak, Karabiik, Bartin, Kastamonu, Cankiri, Sinop,
Samsun, Tokat, Corum, Amasya

12.Eastern Black Sea

Trabzon, Ordu, Giresun, Rize, Artvin, Giimiishane

Source: TSI, 2005

The school numbers for each territorial unit were determined according to 2009-2010
national formal education statistics of Turkish Ministry of National Education. This
information was obtained via e-mail from the Statistics Department of Turkish
Ministry of National Education. Table 3.2 presents the total number of schools,
expected representative number of schools according to the sample selection
proportion, and selected number of schools for each territorial unit. The proportion
for the expected representative number of schools for each territorial unit was
determined by the ratio of selected school number (400) to total school number
(10,137). In other words, this ratio is approximately was 4% and it was expected that
approximately 4% of the total schools in each territorial unit to be selected. The
frequencies in Table 3.2 indicates that the expected representative numbers of

schools and selected number of schools are very close to each other and there is no
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congregation in any of the territorial units. Therefore, the number of schools can be

considered as the representative for these 12 territorial units.

Table 3.2 The total number of schools, expected representative number of schools,

and selected number of schools for each territorial unit

Territorial units Total school Expected representative Selected school
frequency (f) school frequency (f) frequency (f)
Northeastern Anatolia 425 17 16
Middleeastern Anatolia 567 22 25
.Southeastern Anatolia 1055 42 38
Istanbul 1172 46 49
Western Marmara 440 17 19
Aegean 1311 52 49
Eastern Marmara 966 38 42
Western Anatolia 1032 41 39
Mediterranean 1272 50 46
.Central Anatolia 782 31 33
Western Black Sea 722 28 31
Eastern Black Sea 394 16 13
Total 10137 400 400

The second stage of the sampling procedure includes randomly selection of one of
the classes that taught by the selected teacher. Thus, the proposed sample sizes were
400 for teachers and if each class assumed to have approximately 25 students, 10,000
for students. This selected sample can be considered as both highly representative to
make generalizations to the population and quantitatively reliable (S. Buyukozturk,

personal communication, January 05. 2011).

Data were obtained from 376 of the 400 schools and return rate was 94%. However,
data gathered from 4 of the schools were excluded because of either teacher or
student questionnaires were not returned. Moreover, as it will be discussed in chapter
4, 50 students’ data were also excluded because of having some outliers on specific
variables. Consequently, 372 of the 400 schools have sufficient data, including 372
teachers and 8198 student, to be able to be used in HLM analyses which was

106



conducted to analyze the current data and regarded as reasonably high in quantity.
The sample characteristics are mentioned in the sections 3.2.2 and 3.2.3 with more

details.

3.2.2 Teacher Sample

A total of 372 science teachers (46.2 % males, 53.8% females) working in public
elementary schools across Turkey were participated in this study. Ages of the
participants ranged from 22 to 65 (M= 35.92, SD= 9.23) and their experiences
ranged from 1 to 38 (M= 12.07, SD= 8.69). Additionally, average student number in
their classrooms was 29.41 (SD= 6.932) and average weekly course hours of teachers
was 23.24 (SD= 4.73). Detailed information about the characteristics of the teacher

sample was provided in Table 3.3.
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Table 3.3 Characteristics of the teacher sample

Variable f %
Gender
Male 172 46.2
Female 200 53.8
Missing 0 0
Graduated Program
Science Education 214 57.5
Physics Education 26 7.0
Chemistry Education 31 8.3
Biology Education 28 7.5
Physics 23 6.2
Chemistry 23 6.2
Biology 17 4.6
Education-Others 3 .8
Others 3 .8
Missing 4 1.1
Graduate Level
Bachelor 321 86.6
Master 23 6.2
Doctorate 0 0
Others 27 7.3
Missing 0 0
Marital Status
Married 274 73.7
Single 98 26.3
Missing 0 0
Children Number
0 145 39.0
1 88 23.7
2 110 29.6
3 25 6.7
4 4 1.1
Missing 0 0

Most of the science teachers (72%) were graduated from faculty of education,
however just 57.5% of the science teachers were graduated from science education
department. Moreover, while the most of the teachers (86.6%) had only bachelor
degree, the percentage of the teachers who had higher level of graduate was very low
(6.2%). On the other hand, the percentage of the married teachers were 73.7 and 39%
of the teachers did not have any child.
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3.2.3 Student Sample

The student sample of this study included 8198 (55.9% female, 43.8% male and .4%
missing) 70 grade students enrolled in public elementary schools across Turkey.
Their average age was 13.15 (SD = .48) and the average of their science grade of

previous semester was 3.66 (SD = 1.12).

Table 3.4 Characteristics of the student sample

Variable f %
Gender
Male 3590 43.8
Female 4579 55.9
Missing 29 4
Science GPA in previous semester
1 353 43
2 876 10.7
3 2114 25.8
4 2554 31.2
5 2186 26.7
Missing 115 1.4

The majority of the students’ mothers graduated from primary education (50.2%).
Similarly, the majority of the students’ fathers graduated from primary schools
(33.5%). While most of the students’ fathers are employed (78.6%), most of the
students’ mothers are unemployed (79.7%). Detailed information about the

background characteristics of the student sample was provided in Table 3.5.
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Table 3.5 Student sample’s background characteristics

Variable f % f %
Education Level Mother Father
Illiterate 921 11.2 192 23
Primary school 4115 50.2 2747 33.5
Middle school 1239 15.1 1723 21.0
High school 1311 16.0 2025 24.7
College 472 5.8 1089 13.3
Master degree 53 .6 192 23
PhD degree 14 2 33 4
Missing 73 9 197 24
Employment status Mother Father
Employed 1294 15.6 6441 78.6
Unemployed 6634 79.7 438 53
Occasionally employed 220 2.7 596 7.3
Retired 110 1.3 602 7.3
Missing 40 .5 121 1.5
Reading materials at home
0-10 1068 13.0
11-25 2804 342
25-100 2551 31.1
101-200 894 10.9
More than 200 777 9.5
Missing 104 1.3
Frequency of buying newspaper
Never 1261 15.4
Sometimes 5150 62.8
Always 1696 20.7
Missing 91 1.1
Separate study room
Have a study room 5816 70.9
Do not have a study 2314 28.2
room
Missing 68 .8
Computer
Have a computer 5393 65.8
Do not have a computer 2762 33.7
Missing 43 5
Internet
Have internet 4221 51.5
connection
Do not have internet 3932 48.0
connection
Missing 45 5
Sibling
0 445 54
1 2808 343
2 2352 28.7
3 1192 14.5
4 601 7.3
5 or more 763 9.3
Missing 37 .5
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3.3 Data Collection Instruments

In this study, two different sets of instruments were used: one set was for teachers

and the other was for students.

3.3.1 Data Collection Instruments — Teacher Level

The teacher questionnaire consisted of two distinct parts: (A) Demographic
Information questionnaire and (B) Self-evaluation form. In part A, teachers were
asked about some personal characteristics such as gender, age, experience graduate
level etc. On the other hand, in part B, participants were asked to indicate their level
of agreement or disagreement to a number of questionnaire items. These
questionnaires included Teachers’ Sense of Self efficacy Scale (TSES), Implicit
Theory of Science Ability Scale (ITSA), Maslach Burnout Inventory-Educators
(MBI-ED) and Job Satisfaction Scale (JSS) (See Table 3.6). Details of each

questionnaire are explained in the following sections.

Table 3.6 Data collection instruments for teachers and variables assessed

Instruments Variables
Demographic Questionnaire-Teacher Gender
Age
Graduated Faculty Type

Graduated Department
Graduate level
Experience

Weekly Course Hours
Class size

Marital Status
Number of Children

TSES (Tschannen-Moran & Hoy, 2001) Student Engagement
Instructional Strategies
Classroom Management

ITSAS (Adapted from ITIS, (Dweck & Henderson, 1988) Entity

MBI (Maslach & Jackson, 1981) Emotional Exhaustion
Personal Accomplishment
Job Satisfaction Scale (Skaalvik & Skaalvik, 2009) Job Satisfaction
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3.3.1.1 The Demographical Questionnaire-Teacher Level

The demographical questionnaire included 11 questions that assessing teachers’
some background characteristics: gender, age, graduated, faculty type, graduate
level, experience, weekly course hours, class size, marital status and number of

children if they have.

3.3.1.2 Teachers’ Sense of Self efficacy Scale-Teacher Level

Teaching self-efficacy of science teachers was assessed by Teachers’ Sense of
Efficacy Scale (TSES) (also called as Ohio State Teacher Efficacy Scale) developed
by Tschannen-Moran and Hoy (2001). The TSES was developed mostly based on the
Banduras’ unpublished self-efficacy scale and found valid for both pre-service and
in-service teachers. Subscale of the TSES focuses on teachers’ beliefs about their
capabilities on providing good student engagement, using variety of instructional

strategies and effective management of the classroom.

Furthermore, the TSES was developed in two forms: long form scale including 24
items and short form scale including 12 items (Tschannen-Moran & Hoy, 2001).
Both scales were found valid and reliable for in-service and pre-service teachers and
each form consists of three subscales: efficacy for student engagement (SE) (e. g.
“How much can you do to motivate students who show low interest in
schoolwork?"), efficacy for instructional strategies (IS) (e. g. “To what extent can
you use a variety of assessment strategies?”’) and efficacy for classroom management
(CM) (e. g. “How much can you do to control disruptive behavior in the
classroom?”) (Tschannen-Moran & Hoy, 2001). While the each subscale of the long
form of the TSES includes 8 items, in short form, each subscale has 4 items.
Response scale is 9-point Likert scale ranging from “I= nothing” to “9 = a great
deal”. The reliability coefficients (Cronbach’s alpha) of each subscale of short and
long form of the TSES were close to each other and indicated high reliability (see

Table 3.7).
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The long form of the TSES scale was translated and adapted in Turkish by Capa,
Cakiroglu, and Sarikaya (2005). Participants were 628 pre-service teachers from six
different universities located in four major cities in Turkey. In order to provide
construct validity of the three factor subscale scores, confirmatory factor analysis
(CFA) and Rasch measurement were carried out and acceptable model fit (TLI = .99,
CFI = .99, RMSEA = .05) was found. Moreover, findings indicated an evidence for
construct validity of the TSES scores obtained from these Turkish pre-service
teachers. Cronbach’s alpha coefficients for Turkish version of the 24 item TSES
scores were .82 for SE, .86 for IS, and .84 for CM. For the whole scale, the
reliability of efficacy scores was .93. Therefore, Turkish version of TSES can be
considered as reasonable valid and reliable. Similar to the original English version,

Turkish TSES bases on 9 point Likert type response scale.

Bumen (2010) conducted a CFA to test the three factor structure of the long form of
Turkish TSES for in-service Turkish teachers. Participants of this study included 801
in-service teachers. Results of CFA indicated a good model fit (NNFI = .98, AGFI =
.90, GFI = .93, RMSEA = .05). Additionally, reliability estimates were found .87, .78
and .89 for SE, IS and CM respectively, and .93 for the whole scale.

In current study, in order to ensure the 3-factor structure of the short form of TSES,
a CFA was conducted. Results showed an adequate model fit (x2(51) = 16091, p <
.05; CFI = .98, GFI = .93, NFI = .96, NNFI = .97; SRMR = .05; RMSEA = .08;
90% CI = .07, .09). Internal consistency of TSES was examined in terms of
Cronbach’s alpha and ranged from .76 to .83 for subscales. For whole scale,
reliability was found as .89. Descriptions of each subscale, sample items, and their
internal consistencies are shown in Table 3.7. Moreover, Table 3.8 presents

Lambda-X estimates for the latent factors of TSES in this study.
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Table 3.7 Descriptions of the subscales of the TSES and sample items

Cronbach’s Alpha — Short

Cronbach’s Alpha -Long  Cronbach’s Alpha —

Subscales Description Sample item Form (Tschannen-Moran  Form (Capa, Cakiroglu, & Short Form
& Hoy, 2001) Sarikaya, 2005) (Current Study)
. Confidence for using To what extent can you use a
Instructional . . . .
. variety of instructional  variety of assessment .86 .86 .80
Strategies . .
strategies strategies?
Confidence for How much can you do to
Classroom . . . .
managing classroom control disruptive behavior in .86 .84 .83
Management ;
effectively the classroom?
Student Confidence for HOW much can you do to
. motivate students who show .81 .82 76
Engagement engaging all students

low interest in schoolwork?




Table 3.8 Lambda-X Estimates for TSES

Subscale Indicator Present study LX estimates

qs .64

' . q9 74
Instructional Strategies ql0 67
ql2 77

ql 71

q6 .81

Classroom Management q7 .83
q8 .69

q2 .68

q3 74

Student Engagement q4 78
qll .55

3.3.1.3 Implicit Theory of Science Ability Scale-Teacher Level

Teachers’ believes about students’ science skills was measured by adapting Implicit
Theory of Intelligence-others form for adults (ITIS) Scale (Dweck, 1999, p.178). The
ITIS firstly developed by Dweck and Henderson (1989) on the base of the three
entity theory items: (1) “You have a certain amount of intelligence and you really
can’t do much to change it”, (2) “Your intelligence is something about you that you
can’t change very much”, and (3) “You can learn new things, but you can’t really
change your basic intelligence”. Dweck and Henderson (1989) didn’t include
incremental items in this scale because incremental theory questions were too
appealing and people tended to give more desirable responses (reviewed in Hong,
Chiu, Dweck, Lin, & Wan, 1999). Dweck (1999, p.176) indicated that using entity-
only scale was beneficial in most circumstances and in their studies they preferred
using scales including only entity theory items. In their six validation studies, Dweck
et al. (1995) found ITIS as having high internal reliability with alpha values ranging
from .94 to .98.

The Implicit theory measure has two different versions: one for children and one for

adults. Moreover, people’s judgements about others can be assessed by replacing the
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word ‘you’ with ‘people’, ‘someone’ or ‘everyone’, which is called as ‘others” form
of intelligence scale (Dweck, 1999: p. 178). The ITIS-others form for adult originally
include eight items: four entity theory statements and four incremental theory
statements (see Dweck, 1999: p. 178). Although there are four items exist in the
entity part of ITIS-for adults as provided in Dweck (1999), the three item (including
item1, item2, and item4) form of the same scale has been widely used for adults by

researchers (e.g.: Deemer, 2004; Dweck & Henderson, 1989).

The 8-item ITIS (Dweck, 1999: p. 178) was translated and adapted into Turkish by
Ozkan, Altinsoy, and Bayazit (2004). The internal consistency of this Turkish
version of 8-item ITIS was found as o = .90. Furthermore, Buyukdere (2006)
conducted a study with 117 teachers and used the others form of the Turkish version
of the ITIS. The reliability of the scores obtained from this teacher sample was found

as a =.90.

In this study, ITIS-others form for adults was adapted to assess science teachers’
judgements on people’s abilities in science. Although the original scale of Dweck
(1999) refers to intellectual ability, according to Stipek and Grallinski (1996),
individuals may have subject specific implicit theory of ability. The similar
adaptation was also done regarding students’ self-theories by Chen and Pajares
(2010). Thus, the revised scale Called Implicit Theory of Science Ability Scale
(ITSAS) was constructed by reworded by substituting the term ‘intelligence’ for
‘science ability’. Incremental theory items were not included in this study as mostly
preferred by researchers (see Hong at al., 1999). The items of new scale: (iteml)
‘People have a certain amount of science ability and they really can’t do much to
change it’, (item2) ‘People’s science ability is something about themselves that they
can’t change very much’, (item3) ‘To be honest, people can’t really change how
much science ability they have’, and (item4) ‘People can learn new things, but they
can’t really change their basic science ability’. Response scale is 6-point Likert scale
ranging from 1 (strongly agree) to 6 (strongly disagree), as in the original English

form. While the low scores indicate disagreement with incremental theory, high
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scores indicates agreement with incremental theory. Namely, the higher scores on
this scale indicate the less participants believe that the people’s science ability is

fixed.

Chen and Pajares (2010) previously developed a similar implicit theory of science
ability scale for children by adapting the self-form of Dweck’s (1999) implicit
theories scales. They administered the 6-item scale (3 for entity and 3 for incremental
theory) to 508 grade 6 students and found the reliability coefficient as .69 for entity

and .79 for incremental theory scales.

Before the present study, a pilot study was conducted with 41 pre-service science
teachers. The adapted 4 entity items were submitted to exploratory factor analysis
(EFA) with Principle Axis Factoring method and Promax rotation (Kappa set at 4).
Result of EFA showed that four items loaded on a single factor. The reliability

coefficients of the scores was found as a = .89.

Afterwards, the same scale was administered to elementary science teachers, and in
order to validate ITSAS’ factor structure, a CFA was conducted. Results suggested
the exclusion of item3, since it causes poor model fit. There is no problem with
excluding item3 from the scale, because this form of the scale is consistent with the
scales which are frequently used for adults by some researchers (e.g.: Deemer, 2004;
Dweck & Henderson, 1988). With these 3 items result, CFA showed perfect model
fit to the data (Xz(o) =0, p > .05). Internal consistency of ITSAS was found as .84.
Thus, the Turkish version of ITSAS can be considered as a valid and reliable scale to
measure adults’ beliefs about science ability. Description of ITSAS, sample item,
and its internal consistencies are shown in Table 3.9. Moreover, Table 3.10 exhibits

the Lambda-X estimates of ITSAS in this study.
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Table 3.9 Reliability of the ITSAS

Cronbach’s Alpha Cronbach’s
Description Sample item (Chen & Pajares, Alpha (Current
2010) Study)

People have a

Implicit Theory Teachers’ beliefs certain amount of

of Science that people’s science abilit

Ability science ability is and the really .69 .84
(Incremental not fixed and can y y

theory) change cannot do much

to change it.

Table 3.10 Lambda-X Estimates for ITSAS

Present study

Subscale Indicator LX estimates
ql .81
Implicit Theory of Science Ability q2 .89
q4 .69

3.3.1.4 Maslach Burnout Inventory-Teacher Level

Maslach Burnout Inventory (MBI) has been the most widely used burnout inventory
in the literature (Schaufeli & Enzmann, 1998). MBI was originally developed in
English by Maslach and Jackson (1981) to assess the burnout level of workers who
works continuously with people. MBI includes 22 self-report items and consists of
three subscales: Emotional Exhaustion (EE, 9 items), Depersonalization (DP, 5
items), and Personal Accomplishment (PA, 8 items). MBI had two different rating
scales: frequency and intensity. While the frequency scale ranges from 1 (a few
times a year or less) to 6 (every day), intensity scale ranges from 1 (very mild, barely
noticeable) to 7 (major, very strong). Additionally, Maslach and Jackson (1981)
added a zero (never) value on the frequency scale. High scores from emotional
exhaustion and depersonalization and low scores from personal accomplishment are

indicative of burnout. Cronbach’s alpha values were .89, .74, and .77 for the scores
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on frequency scale and .86, .74, and .72 for the scores on intensity scale of EE, PA,

and DP respectively.

More recently, MBI was specifically designed for use by people who were working
in educational settings, which is called as the MBI-Educators Survey (MBI-ES) (see
Maslach, Jackson, and Leither, 1996). Although, in this form of the scale, the word
‘recipients’ was replaced with ‘students’ to emphasize the people that they interacted
extensively in workplace, the MBI-ES has the same 3 factor structure of the MBI
(Maslach, Schaufeli & Leiter, 2001).

The MBI was translated and adapted into Turkish by Ergin (1992). In Turkish
version of the MBI 5-point Likert scale ranging from O (never) to 4 (always) was
used. The Cronbach’s alpha coefficients were found as .83, .65, .and 72 for EE, DP

and PA respectively and yielded sufficient internal consistency.

In this study, the MBI-ES form was used to assess teachers’ burnout level. The
reliability and validation of the Turkish version of the MBI-ES was firstly studied by
Girgin (1995) and Sucuoglu and Kuloglu (1996) separately. They both administered
the questionnaire to the teachers. In terms of internal consistency Girgin (1995)
found Cronbach’s alpha coefficients for EE, DP, PA as 87, .63 and .74 respectively.
On the other hand, in their study, Sucuoglu and Kuloglu (1996) found internal
consistency of each variable by calculating the Cronbach’s alpha as .82, .60 and .73.

In these two studies, MBI-ES was found reliable and valid.

Subscales of burnout is evaluated separately and calculating a single burnout score
by averaging subscales’ means is not suggested (Ergin, 1992). Within the scope of
this study, emotional exhaustion and personal accomplishment dimensions of
burnout were used. While emotional exhaustion items consist of negative statements,
personal accomplishment items include positive items. Since these two dimensions
were investigated separately, reverse coding for personal accomplishment items were

not needed.
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In order to check the construct validity of MBI-ES a CFA was conducted. Result
showed good fit to the data (xz(ng) = 278.57, p < .05; CFI = .97, GFI = .92, NFI =
.94, NNFI = .96; SRMR = .07; RMSEA = .06; 90% CI = .05, .07). The description of
each subscale, sample items, internal consistencies of MBI-ES are shown in Table
3.11. Moreover, Table 3.12 exhibits the Lambda-X estimates of MBI-ES in this
study.

Table 3.11 Description of the factors of MBI and sample items

Cronbach’s Cronbach’s Cronbach’s
Alpha Alpha Alpha
Factor Description Sample item  (Maslach &  (Sucuoglu & (Current
Jackson, Kuloglu, Study)
1981) 1996)
"Feelings of
being “T feel
Emotional emotionally burned out 36 82 g7
Exhaustion overextended from my ’ ’ ’
and exhausted work”
by one’s work”
“Feelings of “I deal very
competence and  effectively
Personal successful with the 74 73 77

Accomplishment  achievement in problems of
one’s work with  my”
people” students”

Source: Maslach & Jackson, 1981, p.101
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Table 3.12 Lambda-X estimates for MBI-ES

Present study

Subscale Indicator LX estimates

ql .79

q2 .79

q3 78

qs 78

Emotional Exhaustion q7 .87
ql0 .56

qll 24

ql2 .67

ql6 Sl

q4 39

q6 .62

q8 .57

. 9 .59

Personal Accomplishment (?1 3 50
ql4 .64

qls A48

ql7 49

3.3.1.5 Teacher Job Satisfaction-Teacher Level

Teachers’ overall satisfaction about their job will be assessed by a three-item scale
developed by Skaalvik and Skaalvik (2010). According to (Skaalvik & Skaalvik,
2010), job satisfaction has been studied as an overall construct and as teachers’
satisfaction with different circumstances as well, However, they criticized
considering teachers’ satisfaction with different circumstances as overall job
satisfaction. Skaalvik and Skaalvik (2010) indicated that since the effect of the
different circumstances on teachers’ overall job satisfaction may vary from teacher to
teacher depending on how they value these circumstances, overall job satisfaction of
teachers’ should not be measured by concrete circumstances such as salary, working
hours etc. Their questionnaire measures teachers’ overall job satisfaction by using
these items: 1- “All things considered, how much do you enjoy working as a
teacher?”, 2- “If you choose occupation today, would you choose to be a teacher?”,
and 3-“Have you ever thought about leaving the teaching profession?”. For each

question, 5-point Likert type response scale was utilized, but in different forms: for
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the first question, it ranges from “not at all” to “very much”; for the second question,
it ranges from “no, definitely not” to “yes, without a doubt”; and for last question, it
ranges from “all the time” to “never”. Cronbach’s alpha was found as .71 for this

scale.

This scale was translated and adapted into Turkish by the researcher. Result of CFA
indicated perfect model fit to the data (Xz(o) = 0, p > .05). Moreover, internal
consistency of job satisfaction scale was found as .87. Therefore, the Turkish version
of this job satisfaction scale provides reliable and valid information about teachers’

satisfaction from their job.

Description of job satisfaction scale, sample item, and its internal consistency
coefficients are shown in Table 3.13. The Lambda-X estimates of job satisfaction

scale in this study are provided in Table 3.14.

Table 3.13 Reliability of Teacher Job Satisfaction Scale

Cronbach’s Alpha Cronbach’s

Description Sample Item (Skaalvik & Alpha (Current
Skaalvik, 2010) Study)

Teachers’ overall All things considered,

Teacher Job . . how much do you
. . satisfaction about . . 1 .87

Satisfaction . enjoy working as a

their job.

teacher

Table 3.14 Lambda-X estimates for Teacher Job Satisfaction Scale

Indicator Present study

LX estimates
ql .87
Teacher Job Satisfaction q2 .90
q3 .76
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3.3.2Data Collection Instruments — Student Level

The student questionnaire includes three distinct parts: (A) Demographic Information
Questionnaire, (B) Self-Evaluation Form, and (C) Science Achievement Test (see
Table 3.15). In the first part, there were 14 questions about students’ background
characteristics such as gender, age, number of sibling etc. In the second part, students
were asked to report their agreement or disagreement to the questions of the
Motivated Strategies for Learning Questionnaire (MSLQ), What Is Happening in
This Class Questionnaire (WIHIC), and Achievement Goal Orientation
Questionnaire (AGQ). In the last part of the student questionnaire include 14 science
questions as a Science Achievement Test (SAT). The following sections include

information about these questionnaires with more details.

Table 3.15 Data collection instruments for students and variables assessed

Instruments Variables

Demographic Questionnaire Gender
Age
Grade point average of last semester
Socioeconomic status

MSLQ (Pintrich, Simith, Garcia, & McKeachie, Self-efficacy
1991) Metacognitive self-regulation

WIHIC (Fraser, Fisher & McRobbie, 1996) Student cohesiveness
Teacher support
Involvement
Investigation
Task orientation
Cooperation
Equity

AGQ (Elliot & McGregor, 2001) Mastery approach
Performance approach
Mastery avoidance
Performance avoidance

SAT 14 science questions

123



3.3.2.1 The Demographical Questionnaire-Student Level

The demographical questionnaire included 14 questions to assess students’ some
background characteristics, namely: age, gender, number of siblings, science grade
point average, parents’ employment status, parents’ educational level, number of
reading materials at home, frequency of buying a daily newspaper, presence of a
separate study room, presence of a computer and an internet connection at home, and
reasons for wusing computer. This information was indicators of students’

socioeconomic status.

3.3.2.2 Motivated Strategies for Learning Questionnaire — Student Level

Students’ self-efficacy and metacognitive self-regulation strategy use were measured
by the two subscales of the Motivated Strategies for Learning Questionnaire
(MSLQ). MSLQ was originally developed in English by Pintrich, Simith, Garcia,
and McKeachie (1991) to assess college students’ motivation in learning, and ability
in using various learning strategies for a course. MSLQ consist of two distinct
sections: Motivation and Learning Strategies. The Motivation section includes 31
items and consists of six factors: Intrinsic Goal Orientation, Extrinsic Goal
Orientation, Task Value, Control of Learning Beliefs, Self-Efficacy for Learning and
Performance, and Test Anxiety. On the other hand, the Learning Strategies section
includes 50 items and consists of nine factors: Rehearsal, Elaboration, Organization,
Critical Thinking, Metacognitive Self-Regulation, Time and Study Environment,
Effort Regulation, Peer Learning, and Help Seeking. The instrument was constructed
with a 7 point Likert type response scale ranging from 1 (not at all true of me) to 7

(very true of me).

Pintrich, Smith, Garcia and McKeachie (1993) conducted the reliability and validity
analysis of MSLQ with 380 college students. The reliability coefficients were found
to ranging from .62 to .93 and from 52 to .80 for the Motivation section and for the
Learning Strategies section respectively. On the other hand, acceptable model fit for

motivation section (¥2/df = 3.49, GFI = .77, AGFI = .73 RMR = .07) and for learning
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strategies section (y2/df = 2.26, GFI = .78, AGFI = .75 RMR = .08) were found as a

result of the confirmatory factor analysis.

The MSLQ was translated and adapted into Turkish by Sungur (2004). Sungur
(2004) validated the Turkish form of the MSLQ with the data obtained from 488
high school student enrolled in biology course. Similar to the original English
version of MSLQ, confirmatory factor analysis indicated acceptable model fit for
motivation section (y2/df = 5.3, GFI = .77, RMR = .11) as well as for learning
strategies section (¥2/df = 4.5, GFI = .71, RMR = .08). Moreover, internal
consistency coefficients of motivation section subscales were found as ranging from
.54 to .89.and of learning strategies section factors were found as ranging from .57 to

81.

In this study, only Self-Efficacy for Learning and Performance subscale (8 items)
from the six factor of the motivation section and only Metacognitive Self-Regulation
subscale (12 items) from the nine factor of the learning strategies section were
utilized. A confirmatory factor analysis was conducted to test the construct validity
of each subscale/ Result of the CFA for Self-Efficacy for Learning and Performance
subscale shoved good model fit to the data (xz(zo) =1311.98, p < .05; CFI = .99, GFI
= .96, NFI = .99, NNFI = .98; SRMR = .03; RMSEA = .09; 90% CI = .087, .095).
On the other hand, result of CFA indicated a problematic factor structure for
Metacognitive Self-Regulation subscale. Although examination of fit indices showed
good model fit (34 = 2150.50, p < .05; CFI = .97, GFI = .96, NFI = .97, NNFI =
.97; SRMR = .05; RMSEA = .07; 90% CI = .066, .071), detailed examination of the
output pointed iteml and item8 as the sources of the problem: (1) the largest
standardized residual was 35.34 between iteml and item8, (2) R? values for iteml
and item8 were less than .03, while this value is greater than .35 for remained items,
(3) item loadings for item1 and item8 were less than .18, while this value is greater
than .56 for remained items, (4) modification indices suggested to add an error
covariance between iteml and item8 with 1249 point decrease in Chi-square value

and decrease factor reliability. Moreover, contrary to the other items, iteml and
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item8 were negatively worded items. Negatively worded items generally cause a
problem when used with regular items and reverse coded (see Schriesheim &
Eisenbach, 1995) and they adversely affect the validity of scales while used with
elementary students (Benson & Hocevar, 1985). Therefore, these items were decided
to be excluded from the scale and a new CFA was conducted to test the construct
validity of Metacognitive Self-Regulation subscale for remained 10 items. Results
indicated good model fit to the data (x2(35) = 593.13, p < .05; CFI = .99, GFI = .98,
NFI = .99, NNFI = .99; SRMR = .02; RMSEA = .05; 90% CI = .042, .048) and

provided better fit indices than 12 item version of the scale.

Table 3.16 presents the description of these two factors of MSLQ, sample items and
reliability coefficients. Additionally, the Lambda-X estimates of the scales are shown

in Table 3.17.
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Table 3.16 Description of the two factors of the MSLQ and sample items

Cronbach’s Cronbach’s Cronbach’s
Alphas Alphas Alphas
Subscales Description Sample item (Pintrich et P P
al (Sungur, (Current
1991) 2004) Study)
Students’
Self-efficacy expectancy for task  I’m confident I can
for learning performance and understand the basic
. ) . . .93 .89 .93
and confidence in their ~ concepts taught in
performance ability to perform a  this course
task
.. How students plan, Before I study new
Metacognitive . course material
monitor, and .89 (10
self- . thoroughly, I often .79 81 .
. regulate their .. . items)
regulation skim it to see how it

learning process

is organized

Source: Pintrich, Smith, Garcia & McKeachie, 1991

Table 3.17 Lambda-X estimates for two subscales of MSLQ

Present study

Subscale Indicator LX estimates

ql .81

q2 78

q3 .81

Self-efficacy for learning and performance gg ;;
q6 .84

q7 .82

q8 .80

q2 .58

q3 .68

q4 .59

q5 .65

. . q6 .70
Metacognitive self-regulation q7 65
q9 73

ql0 74

qll 73

ql2 .61
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While the previous studies using MSLQ were conducted with adults, Kahraman
(2011) studied with seventh grade elementary school students and assessed their self-
efficacy for learning and metacognitive self-regulation in science class through
related subscales of MSLQ. Result of CFA revealed adequate model fit for self-
efficacy for learning and performance subscale (RMSEA = .12, SRMR = .04, GFI =
94, CFI = .95) and for metacognitive self-regulation subscale (RMSEA = .08,
SRMR = .02, GFI = .99, CFI = .99). Cronbach’s alpha coefficients pointed out high
reliability with the values of .89 and .87 for self-efficacy for learning and
performance subscale, and for metacognitive self-regulation subscale respectively.

Findings of Kahraman’s (2011) study is comparably with this study.

3.3.2.3 What is Happening in This Class Questionnaire — Student Level

Learning environment in each classroom will be assessed by students’ responses to
the What Is Happening in This Class (WIHIC) questionnaire. WIHIC is originally
developed by Fraser, Fisher and McRobbie (1996) as nine factor and 90 items. They
constructed this initial form of WIHIC by both conducting statistical analysis through
the data from 355 junior high school science students and interweaving with students
(Fraser, 2002). The current 56-item seven-scale version was validated by Aldridge
and Fraser (2000) with 1081 middle school students (grade 8-10) in 50 classes in
Australia. Result of principle components factor analysis followed by varimax
rotation indicated seven eight-item factor and each item loaded more than .40 to the
relevant factor. Furthermore, Cronbach’s alpha coefficients ranging from .81 to .93
for individual level and from .87 to .97 for class mean indicated sufficient internal
consistency. Consequently, refined WIHIC questionnaire consist of 7 factor namely:
student cohesiveness, teacher support, involvement, investigation, task orientation,
cooperation, and equity. Each factor includes 8 items and WHICH include totally 56
items. To asses students’ perception of learning environment, students are asked to

rate each item based on 5-point Likert scale ranging from 1 (never) to 5 (always).

Telli, Cakiroglu and Brok (2006) translated and adapted WIHIC into Turkish. They
studied validity and reliability of the questionnaire with 1983 ninth and tenth grade
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students in 57 biology classes. Reliability analysis of WIHIC was indicated
reasonable internal consistency with Cronbach’s alpha coefficient ranging from .75
to .88. Moreover, data support the same 8-item seven factor structure of WIHIC with

the English version.

In this study, in order to test the construct validity of WIHIC for elementary students,
a confirmatory analysis was conducted. Result of the CFA showed good model fit
(X (1463 = 20259.31, p < .05; CFI = .98, GFI = .90, NFI = .98, NNFI = .98; SRMR =
.04; RMSEA = .05; 90% CI = .045, .045). Internal consistencies of subscales ranged
from .78 to .88. Thus, WIHIC can be regarded as providing valid and reliable
information for elementary students. Description of each factor, sample items, and
internal consistencies are untaken in Table 3.18. Table 3.19 presents the Lambda-X

estimates for the latent factors of WIHIC.
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Table 3.18 Description of the WIHIC and sample items

Cronbach’s Alphas  Cronbach’s Alphas Cronbach’s
Factor Description (The extent to which) Sample item (Aldridge &Fraser,  (Telli, Cakiroglu & Alpha (Current
2000)* Brok 2006) Study)

Student “... students are friendly and supportive of innllsge g:;iistlsnfns this 31 75 73
Cohesiveness each other” class & ' ’ ’
Teacher “... the teacher helps, befriends, and is The teacher takes a 88 86 88
Support interested in students” personal interest in me ’ ’ ’

“... students have attentive interest,
Involvement participate in cllass and are 1nvoly e(.i .Wlth I discuss ideas in class .84 .80 .86

other students in assessing the viability of

new ideas”

“... there is emphasis on the skills and of I carry out investications
Investigation inquiry and their use in problem-solving y out & .88 .86 .88

. ., to test my ideas

and investigation
Task “... it is important to complete planned Sfegﬁiiigiret?;n amount 38 31 31
Orientation activities and stay on the subject matter” . ’ ’ ’

1mportant to me

w . “I cooperate with other
Cooperation .studen.ts .Cf)ogerate with each other students when doing .89 .83 .84

during activities assignments work”

“... the teacher treats students equally, I have the same amount
Equity including distributing praise, question of say in this class as 93 88 28

distribution and opportunities to be
included in discussions”

other students

Source: den Brok, Telli, Cakiroglu, Taconis, & Tekkaya 2010, p. 191

* Reliability coefficients are reported for only Australian sample.



Table 3.19 Lambda-X estimates for subscales of WIHIC

Subscale Indicator Present study LX estimates
ql .61
q2 46
q3 .66
. q4 51
Student Cohesiveness 45 61
q6 .55
q7 .66
q8 46
q9 .68
ql0 .62
qll 5
ql2 73
Teacher Support ql3 77
ql4 .79
qls .63
ql6 .62
ql7 .70
ql8 .69
ql9 .60
q20 1
Involvement @1 64
q22 .69
q23 .66
q24 .61
q25 .70
q26 .60
q27 1
Investigation gég :gi
q30 74
q31 73
q32 .69
q33 .61
q34 35
q35 .62
. . q36 .61
Task Orientation 037 66
q38 .67
q39 .68
q40 .62
g4l .63
q42 .61
q43 .53
Cooperation gjg :gg
q46 .69
q47 .70
q48 .63
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Table 3.19 (Continued)

Subscale Indicator Present study LX estimates
q49 .64
q50 .68
g51 1
. q52 72
Equity 453 74
q54 .68
q55 .68
q56 .68

3.3.2.4 Achievement Goal Questionnaire — Student Level

Students’ Achievement Goal Questionnaire (AGQ), based on 2x2 achievement goal
theory, was developed by Elliot and McGregor (2001) to assess students’
achievement goal orientation in a specific course. The 15-item questionnaire consists
of four factors: mastery approach (3 items), mastery avoidance (3 items),
performance approach (3 items), and performance avoidance (6 items). Description
of each factor and sample items were presented in Table 3.12. The response scale for
all items is a 5-point Likert type scale ranging from 1 (not at all true of me) to 5 (very

true of me).

In order to validate the AGQ, Elliot and McGregor (2001) conducted CFA and
reliability analyses with the data obtained from 180 undergraduate students. Result of
the CFA showed a good model fit (x*(48) = 60.49, p> .05, RMSEA = .04, TLI = .99,
CFI = .99). Moreover, Cronbach’s alpha coefficients ranged from .83 to .92 indicated

high internal consistency.

The GOQ was translated adapted into Turkish by Senler and Sungur (2007) to assess
students’ achievement goal orientation in science courses. In Turkish version of the
questionnaire, the response scale for all items is a 5-point Likert type scale ranging
from 1 (not at all true of me) to 5 (very true of me). Validity and reliability of
Turkish version of the AGQ were tested with the data gathered from 616 middle

school students. As a result of CFA, an acceptable fit was found for four factor
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structure of the AGQ (GFI = .92, CFI = .90, RMSEA = .06, SRMR = .07). Additionally,
Cronbach’s alpha ranged from .64 to .81 indicated sufficiently high reliability for
four subscales of the Turkish version of AGQ.

In the present study, a CFA was conducted to test the 4-factor model structure of
AGQ. Results indicated adequate model fit to the data (x2(84) =9848.47, p < .05; CFI
= .95, GFI = .94, NFI = .95, NNFI = .94; SRMR = .07; RMSEA = .08; 90% CI =
.075, .079). Internal consistencies of subscales ranged from .73 to .77. Thus, AGQ
can be regarded as providing valid and reliable information for elementary students.
Description of each factor of AGQ, sample items, and internal consistencies are
untaken in Table 3.20. Table 3.21 presents the Lambda-X estimates for the latent
factors of AGQ.

Table 3.20 Description of the AGQ and sample items

Cronbach’s Crz?;}?;? s Cronbach’s
Factor Description Sample item I?Sipl\}/l[is(}ifguolft (Senler & (/égi_?:;t
’ Sungur,
2001) 2007) Study)
Master g%zfeos:c;r:gg “Twant to learn as
y . much as possible .87 81 .76
approach valuing from this class”
learning
Approaching  “It is important for
Een;(()):?ﬁnce desirable me to do better than 92 .69 73
pp possibilities other students”
Avoidin “I am often
Master failure argld concerned that I may
ery . not learn all that .99 .65 73
avoidance valuing . .
. there is to learn in
learning class”
Performance Avoiding “I just want to avoid
. undesirable doing poorly in this .83 .65 77
avoidance s >,
possibilities class

Table 3.21 Lambda-X estimates for subscales of AGQ
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Present study

Subscale Indicator LX estimates

ql 71

Mastery Approach q4 .70
q6 74

q3 67

Performance approach g8 1
qll .69

q7 .58

Mastery avoidance ql0 75
ql2 .76

q2 .54

q5 .63

. q9 .58

Performance avoidance ql3 57
ql4 .67

ql5 .58

3.3.2.5 Science Achievement Test — Student Level

In order to assess students’ science achievement, a Science Achievement Test (SAT)
was developed by the researcher and a graduate student. The questions were selected
from the science tests of previous national exams (e. g. Secondary Education
Entrance Examination and Government Complimentary Boarder and Scholar
Examination to transition to high schools) that were administered by the Turkish
Ministry of National Education in previous years (MONE, 2011). In order to validate
the test, expert opinion was taken from a professor in elementary science education
department in terms of relatedness of the questions to the instructional objectives,
content validity, and format, and a pilot study was conducted with 183 seventh grade

students.

Firstly, the units covered in the fall semester of the 7" grade were determined by
examining the Turkish science curriculum. By considering the total class hours per
units and number of instructional objectives, the average number of questions for
each unit was calculated and instructional objectives were determined. The detailed

information about units is included in Table 3.22.
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Table 3.22 The subjects and topics for the first semester of the 7th grade in the

science curriculum.

Unit Body Systems

Force And Motion

Electricity

Digestive System
Excretory System
Nervous and

Endocrine System

Subjects Sense Organs
Number of 27
Objectives

Number of Class 30
Hours

Springs

Work and Energy
Types Of Energy And
Energy Conversion
Simple Machines
Energy and Friction

31

16

Static Electricity
Thunderbolt
Electricity Current
Measuring Current and
Voltage
Series and Parallel Bulb
Circuits
Short Circuit

32

16

Based on the unit distributions, 14 objectives were specified and approximately 2

multiple choice questions selected from the previous exams corresponding to each

objective. Totally, there were 27 questions included in the achievement test.

This 27-item achievement test was pilot tested in an elementary school that was

randomly selected from the school list of Ankara. Test was administered in the

spring semester of 2010-2011 and 183 seventh grade students participated in the

study. Item analysis of the test was conducted by using ITEMAN program. The

indices of discrimination and item difficulty levels (p) that obtained for 27-item test

are represented in Table 3.23.
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Table 3.23 The indices of discrimination and item difficulty levels (p) of items for

initial version of the SAT.

Item Index of discrimination Item difficulty (p)
1 0.323 0.869
2 0.324 0.590
3 0.077 0.366
4 0.115 0.333
5 0.482 0.497
6 0.376 0.776
7 0.324 0.607
8 0.431 0.536
9 0.133 0.339
10 0.410 0.514
11 0.387 0.421
12 0.592 0.617
13 0.100 0.290
14 0.085 0.219
15 0.557 0.536
16 0.562 0.749
17 0.486 0.798
18 0.488 0.432
19 0.547 0.698
20 0.471 0.721
21 0.307 0.814
22 0.425 0.546
23 0.580 0.574
24 0.452 0.689
25 0.498 0.399
26 0.491 0.459
27 0.475 0.667

The index of discrimination is the indicator of the degree of differentiation between
the examinees knowing the subject well and the others not knowing the subject
(Crocker & Algina, 1986). Based on Ebel’s (1965) criteria for the interpretation of

index of discrimination, items were classified as in Table 3.24.
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Table 3.24 Item discrimination criteria of Ebel (1965) and item classification of the

current study

Index of discrimination Item evaluation Related items

5,8, 10, 12, 15, 16, 17, 18, 19, 20, 22,

0.40 and up Very good item 23.24.25.26. 27

Reasonable good but possibly

0.30 t0 0.39 . ) 1,2,6,7,11,21
subject to improvement
Marginal item, usually needing

0.20 to0 0.29 and being subject to
improvement

Below 0.19 Poor item, to be rejected or 3.4.9. 13, 14

improved by revision

Source: Ebel 1965, p.364

Applying Ebel’s (1965) criteria, as shown in the table 3.15, items 5, 8, 10, 12, 15, 16,
17, 18, 19, 20, 22, 23, 24, 25, 26, and 27 could be considered as good items and
items 1,2,6,7,11,21 were acceptable without any revision. On the other hand, because
the indices of discrimination were under the cut-off point .19, items 3, 4, 9, 13, 14
were decided to be removed from the test. Among the remaining items, by
considering the index of discrimination and item difficulty, 1 item is determined for
each instructional objective. Consequently, the last version of SAT was constructed

by decreasing the total number of items from 27 to 14. (See Table 3.25)
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Table 3.25 The index of discrimination and difficulty levels (p) of items for last
version of the SAT.

Item Answer key Index of discrimination Item difficulty (p)
1 D 0.323 0.869
2 A 0.482 0.497
3 C 0.410 0.514
4 A 0.376 0.776
5 C 0.592 0.617
6 D 0.557 0.536
7 D 0.562 0.749
8 C 0.425 0.546
9 B 0.580 0.574
10 D 0.486 0.798
11 D 0.488 0.432
12 C 0.498 0.399
13 C 0.491 0.459
14 B 0.475 0.667

The item difficulty level (p) is considered as the proportion of the correct responses
to the total number of responses (Crocker & Algina, 1986). The higher values for the
item difficulty are the indicator of the easy questions. It is regarded as better to
construct a test with moderate difficulty level (Crocker & Algina, 1986). In this
current study, items were classified in terms of item difficulty by considering cut-off
points suggested by Sax (1997). Result of this classification revealed that most of the

items were at moderate difficulty level (see Table 3.26).

Table 3.26 Item difficulty levels of final version of SAT

Evaluation Item difficulty (p) Related items
Easy 0.85-1.00 1
Moderate 0.50-0.84 3,4,5,6,7,8,10,11,14
Difficult 0.00-0.49 2,9,12,13

Source: Sax 1997
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The reliability coefficient was computed by Kuder Richardson 20 (KR 20) formula

was found to be 0.78, which pointed out the 14-item achievement test as sufficiently

reliable. In Table 3.27, table of specification for SAT was presented.

Table 3.27 Table of specification for 14-item SAT

Instructional Objectives

Cognitive processing in Bloom‘s taxonomy

Content

At the end of the class, students will be
able to:

Knowledge

Comprehension  Application

Body systems

Interprets chemical changes in digestion
of nutrition.

Matches digestive system organs with
their functions on a given figure.
Matches urinary system organs with their
functions on a given figure.

Describes functions of inner glands.
Exemplify hormone secretion in the
human body.

Explain the role of sense organs in
perceiving the environmental stimulus.

Identifies functions of sense organs.

11

13*

12

14

10

Force and motion

Predicts direction of force applied by the
stretched and compressed springs.

Relate the physical work with the
direction of the force applied on an object
Displays transformations of potential
energy and kinetic energy on a given
figure.

Relates magnitude of force applied on the
lever with effort arm for balance position.

Electricity

Predict the charges of objects that push
each other.

Compare the brightness of lamps in serial
or parallel circuits.

Show how voltmeter and ammeter can be
connected in a circuit on diagram.

Number of questions

* Jtem number
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Accordingly, distribution of items across the content areas is as follows: 7 questions
for body systems, 4 questions for force and motion, and 3 questions for electricity
units. Students responses to the multiple choice SAT questions were utilized to
assess their achievement in science. To calculate SAT scores, students’ responses
were recoded dichotomously (0: wrong answer, 1: correct answer) and total scores

were computed for each student.

3.4 Data Collection Procedure

In this study, the initial step was determining the research problems. A broad
literature review was performed in order to determine the research problem and
theoretical framework, to explain the concepts that would be included in the study,
and to examine the interrelationship among these concepts. Related literature was
examined through Educational Resources Information Center (ERIC), Social Science
Citation Index (SSCI), Ebscohost, Science Direct, and International Dissertations
Abstracts databases. Moreover a lot of print and electronic books were obtained from
METU, University of Alberta libraries and other libraries in city of Edmonton and

Ankara. Afterwards, the research questions were specified.

The target population of this study was determined as all 7th grade students and
science teachers in public elementary schools located in city centers of Turkey. After
selecting 400 schools by randomly, some other procedures were followed to
determine the teachers and students. Firstly, data were planned to be collected from 1
science teacher from each school and one of the 7" grade classes which he or she
teach. In case of some schools might have more than 1 science teacher teaching 7™
grades, one of them was asked to be determined as a participant by randomly.
Afterwards, it was assumed that each class had approximately 25 students. Thus, the

proposed sample size was 400 for teachers and 10,000 for students.

In the light of the related literature, the most appropriate instruments to assess the
intended constructs were determined and the instruments were prepared for teachers

and students separately. Because of the large student sample size that was planned to
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be accessed, optical forms were designed to make data entry easier and more precise.
On the other hand, because of less number of teachers were planned to be

participated in the study, teacher instruments were preferred to be in photocopy form.

Moreover, in order to predict the time needed to complete the instruments by
students, they were administered in two classrooms that were randomly selected
among the elementary schools in Ankara. It was observed that 1 class hour was

enough to complete them.

In the data collection process, researcher cooperated with Ministry of Education,
Education Research and Development Department (EARGED/EREDED). After
permission of the Ethics community of METU was taken, the research procedure and
instruments were deeply examined by EARGED and Elementary Education
Department of Ministry of Education, and some adjustments were suggested.
EARGED provided the delivery of instruments to the previously determined schools
and their return. Data collection was carried out at the fall semester in the 2010-2011

academic year. Data return took approximately one month.

Instruments were sent schools through mail and an instruction paper about how the
instruments to be administered was included in each envelope (see APPENDIX D).
Instruments were asked to be administered to students by a teacher other than science
teacher not to influence the response of the students. Additionally this instruction

paper included the information about the purpose and confidentiality of the study.

Information about the purpose of the study was also included in student
questionnaires. None of the participants were asked their names or other information
about their identity. Moreover, since data were collected in students’ real classrooms
and questionnaires were examined by an ethics community and by elementary
education Department of Ministry of Education, the harm for the students was also
not an issue in this study. Approximately 50 minutes were suggested to be allocated

for both teachers and students to respond to the questionnaires.

141



3.5 Data Analysis

The data analyses of the present study include preliminary analysis, descriptive
statistics, and inferential statistics. In the first step, as preliminary analyses, data were
checked in terms of missing values, outliers, and univariate and multivariate
normality. Afterwards, descriptive statistics were checked out in terms of mean,
standard deviation, skewness, and kurtosis of the variables to investigate teacher and

student level factors with more details.

Regarding inferential statistics, two different analyses were conducted: confirmatory
factor analysis and Hierarchical Linear Modelling (HLM). The confirmatory factor
analyses were performed to ensure the expected factorial structures of each variable.
On the other hand, a series of HLM analyses were performed to test the research
questions regarding the extent to which the individual and class level independent
variables predicted individual outcome variables, the unique variance each predictor
explained, and the direct and moderator effects of class level predictors on individual

outcome variables.

The preliminary analyses and descriptive statistic were performed by SPSS 19.0, and
to conduct confirmatory factor analyses, LISREL 8.80 (Joreskog & Sorbom, 2006)
for Windows with SIMPLIS command language was used. Furthermore, hierarchical

linear models were tested through HLM 6.0 program.

3.6 Hierarchical Linear Modeling (HLM)

Hierarchical Linear modeling is a kind of regression analysis for multilevel data and
used to investigate the relationships among variables derived from a sample from a
hierarchical population. Although, HLM can also be used for longitudinal research
and meta-analysis, since these are not the scope of this study, for simplicity HLM is

described just for individuals nested within groups in this study.

Population studied in the social research commonly in hierarchical structure:

individuals are nested within groups and these individuals and groups are regarded as
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separate levels of a hierarchical system (Hox, 2010). In an educational study students
can be nested within class, school, district, etc. In these groups students have some
common factors to be affected such as teacher, classroom environment school
policies, etc., and students’ response pattern in a specific group tends to be similar to
one another while comparing the students’ from other group and error terms tends to
be correlated. Therefore, responses of the students in a group could not be
considered as independent. Considering students’ responses in a nested structure
prevents obtaining biased estimate of standard errors and interpreting misleading
results derived by the statistical test that used these biased standard errors. For
instance, if ordinary least square (OLS) regression analysis is used to analyze a
nested data with correlated error terms, analysis computes smaller standard errors
than it should be. In turn, this situation increases the chance of Type 1 errors. Unlike
single level OLS models which assume the observations (in turn, the error terms) are
independent from each other, HLM takes into account this clustering effect to predict

outcome variable better.

Because of the nested structure of the sample of this study, HLM was selected as a
statistical modeling technique to analyze the data set nested in two levels: student
level (level-1) data nested within the class (level-2) thought by a specific science
teacher. The summary and description of level-1 and level-2 variables are exhibited

in Table 3.28.

In hierarchical modeling, population can be in any level, for example students nested
in schools, schools nested in districts, districts nested in cities and goes on. In this
example, students represent level-1, schools represent level-2 and districts represent
level 3. Although in HLM analysis, outcome variable is measured at the lowest level,
predictor variables can be at all the existing levels (Hox, 2010, p.7). Since two-level
HLM analysis was used in this study, explanation of the statistical features of HLM

analysis in this section is limited with two-level models.

A two-level model, in general form, can be represented as:
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For level-1 model,

Yij = Boj + B1jXu1ij + B2ijX2ij + - + BojXoij + 13
= Boj + 23:1 BajXqij + Tij»

where

j = 1,...,]: Index for groups;

i = 1,..,n;: Index for level 1 units nested within j level 2 unit. That is, student I

nested within group j;

Y: outcome variable;

Bqj: Level-1 coefficients. It can be fixed or random. (q =0, 1, ..., Q);
Xqij: Level-1 predictor variable. (=0, 1, ..., Q);

1;j: Level-1 random effect; and

o2: Level-1 variance (Raudenbush & Bryk, 2002).

For level-2 model,

Baj = Va0 T ¥qiWij +Vg2Waj + -+ VqsqWsqj + g,

=VYq0 t+ I YasWsj +ugjs

where

Yqs: Level-2 coefficients. They are also called as fixed effects. ygq, indicates the

grand mean. (q=0, 1,2, ..., Sy);
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Wyj: Level-2 predictor variables;
ugq;: Level-2 random effect; and

Tqq: Level-2 variance-covariance components. In other words, it is the variance of

Ug; (Raudenbush & Bryk, 2002).

The following key assumptions of HLM ensure the validity of inferences, accuracy
of parameter estimations, and adequacy of model specification (Raudenbush & Bryk,

2002; p.255):

1) Conditional on the level-1 variables, the within group errors (r;;) are
normally distributed and independent with a mean of 0 in each group and
equal variances (g2) across groups.

2) Whatever level-1 predictors of the outcome variable that are excluded from
the model and thereby relegated to the error term (r;;) are independent of the
level-1 predictors included in the model [i.e., Cov(X;;, 7;;) = 0 for all ¢].

3) Level-2 random errors are independent among level-2 units and have a
multivariate normal distribution, each with a mean of 0.

4) The effects of any level-2 predictors that are excluded from the model for the
intercept and slopes are independent of other level-2 variables [i.e., for every
Wsj and Uy, Cov(Wg;, Uy ;) = 0].

5) The level-1 errors and the level-2 errors are uncorrelated [i.e., Cov(ry;, Ugj) =
0 for all q].

6) The predictors at each level are not correlated with the random errors at the

other level (Raudenbush & Bryk, 2002; p.255).

3.7 Variables and Descriptions

The explicit descriptions of the level-1 and level-2 variables are presented in Table
3.28. All average scores were computed based on the result of the factor analyses and

variables were derived by getting mean scores of respective indicators.
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In this study, there are 15 variables at level-1 and 9 variables at level-2. While most
of the variables at level 1 were used as both outcome and predictor variables in
separate analyses depending on research questions, level-2 variables can only be

used as predictor variables.

Table 3.28 Description of the variables that are used in HLM analysis.

Variable name Variable Description Variable
Type
Student Level Variables (Level-1)
S_FEMALE Gender of the students. A dummy coded variable Predictor
0 = Male, 1 = Female
ZSAS* Science Achievement Score. Continuous variable. A total score was Outcome

computed from 14 science questions in the science achievement test.
Correct answers coded as 1 and incorrect answers coded as O for
each question. Possible total scores from the science achievement
test could be within the range between 0 and 14. (see Appendix B
for science achievement test)

ZSSE* Self-Efficacy for Learning and Performance. Composite variable Outcome,
that was computed by averaging students’ responses to 8 items (Q1,  Predictor
Q2, Q3, Q4, Q5, Q6, Q7, and Q8). Possible mean scores for this
variable can be within the range between 1 and 7 (see Appendix A,
student questionnaire, section B.1.a).

ZSMC* Metacognitive Self-Regulation. Composite variable that was Outcome,
computed by averaging students’ responses to 10 items (Q2, Q3, Q4, Predictor
Q5, Q6, Q7,Q9, Q10, Q11, and Q12). Possible mean scores for this
variable can be within the range between 1 and 7 (see Appendix A,
student questionnaire, section B.1.b).

ZSWHSC* Perception of Learning Environment- Student Cohesiveness Outcome,
Composite variable that was computed by averaging students’ Predictor
responses to 8 items (Q1, Q2, Q3, Q4, QS5, Q6, Q7, and QS).

Possible mean scores for this variable can be within the range
between 1 and 5 (see Appendix A, student questionnaire, section

B.2).
ZSWHTS* Perception of Learning Environment -. Teacher Support. Composite ~ Outcome,
variable that was computed by averaging students’ responses to 8 Predictor

items (Q9, Q10, Q11, Q12, Q13, Q14, Q15, and Q16). Possible
mean scores for this variable can be within the range between 1 and
5 (see Appendix A, student questionnaire, section B.2).
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Table 3.28 (Continued)

Variable name Variable Description Variable
Type

ZSWHINVO*  Perception of Learning Environment — Involvement. Composite Outcome,
variable that was computed by averaging students’ responses to 8 Predictor
items (Q17, Q18, Q19, Q20, Q21, Q22, Q23, and Q24). Possible mean
scores for this variable can be within the range between 1 and 5 (see
Appendix A, student questionnaire, section B.2).

ZSWHINVE*  Perception of Learning Environment — Investigation. Composite Outcome,
variable that was computed by averaging students’ responses to 8 Predictor
items (Q25, Q26, Q27, Q28, Q29, Q30, Q31, and Q32). Possible mean
scores for this variable can be within the range between 1 and 5 (see
Appendix A, student questionnaire, section B.2).

ZSWHTO* Perception of Learning Environment — Task Orientation. Composite Outcome,
variable that was computed by averaging students’ responses to 8 Predictor
items (Q33, Q34, Q35, Q36, Q37, Q38, Q39, and Q40). Possible mean
scores for this variable can be within the range between 1 and 5 (see
Appendix A, student questionnaire, section B.2).

ZSWHCOOP*  Perception of Learning Environment — Cooperation. Composite Outcome,
variable that was computed by averaging students’ responses to 8 Predictor

items (Q41, Q42, Q43, Q44, Q45, Q46, Q47, and Q48). Possible mean
scores for this variable can be within the range between 1 and 5 (see
Appendix A, student questionnaire, section B.2).

ZSWHEQU*  Perception of Learning Environment — Equality. Composite variable Outcome,
that was computed by averaging students’ responses to 8 items (Q49,  Predictor
Q50, Q51, Q52, Q53, Q54, Q55, and Q56). Possible mean scores for
this variable can be within the range between 1 and 5 (see Appendix
A, student questionnaire, section B.2).

ZSGOMAP* Achievement Goal Orientation — Mastery Approach. Composite Outcome,
variable that was computed by averaging students’ responses to 3 Predictor
items (Q1, Q4, and Q6). Possible mean scores for this variable can be
within the range between 1 and 5 (see Appendix A, student
questionnaire, section B.3).

ZSGOPAP* Achievement Goal Orientation —Performance Approach. Composite Outcome,
variable that was computed by averaging students’ responses to 3 Predictor
items (Q3, Q8, and Q11). Possible mean scores for this variable can
be within the range between 1 and 5 (see Appendix A, student
questionnaire, section B.3).

ZSGOMAV*  Achievement Goal Orientation — Mastery Avoidance. Composite Outcome,
variable that was computed by averaging students’ responses to 3 Predictor
items (Q7, Q10, and Q12). Possible mean scores for this variable can
be within the range between 1 and 5 (see Appendix A, student
questionnaire, section B.3).

ZSGOPAV* Achievement Goal Orientation —Performance Avoidance. Composite Outcome,
variable that was computed by averaging students’ responses to 6 Predictor
items (Q2, Q5, Q9, Q13, Q14, and Q15). Possible mean scores for this
variable can be within the range between 1 and 5 (see Appendix A,
student questionnaire, section B.3).
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Table 3.28 (Continued)

Variable Variable Description Variable
name Type

Class Level Variables (Level-2)

T_FEMALE  Gender of the teacher. A dummy coded variable Predictor
0 = Male, 1 = Female

ZT_EXPER* Experience. Continuous variable representing teachers’ years of Predictor
experience in teaching.

ZTSESE* Teacher Sense of Efficacy for Student Engagement. Composite variable  Predictor
that was computed by averaging teachers’ responses to 4 items (Q2, Q3,
Q4, and Q11). Possible mean scores for this variable can be within the
range between 1 and 9 (see Appendix C, teacher questionnaire, section
B.1).

ZTSEIS* Teacher Sense of Efficacy for Instructional Strategies. Composite Predictor

variable that was computed by averaging teachers’ responses to 4 items
(Q5, Q9, Q10, and Q12). Possible mean scores for this variable can be
within the range between 1 and 9 (see Appendix C, Appendix C, teacher
questionnaire, section B.1).
ZTSECM* Teacher Sense of Efficacy for Classroom Management. Composite Predictor
variable that was computed by averaging teachers’ responses to 4 items.
(Q1, Q6, Q17, and Q8). Possible mean scores for this variable can be
within the range between 1 and 9 (see Appendix C, teacher
questionnaire, section B.1).
ZTJS* Teacher Job Satisfaction. Composite variable that was computed by Predictor
averaging teachers’ responses to items. (Q1, Q2 and reverse coded Q3).
Possible mean scores for this variable can be within the range between 1
and 5 (see Appendix C, teacher questionnaire, section B.5).
ZTBUEE* Teacher Burnout — Emotional Exhaustion Composite variable that was Predictor
computed by averaging teachers’ responses to 9 items (Q1, Q2, Q3, Q5,
Q7,Q10, Q11, Q12, and Q16). Possible mean scores for this variable can
be within the range between 0 and 4 (see Appendix C, teacher
questionnaire, section B.4).
ZBUPA* Teacher Burnout — Personal Accomplishment Composite variable that Predictor
was computed by averaging teachers’ responses to § items (Q4, Q6, QS,
Q9, Q13, Q14, Q15, and Q17). Possible mean scores for this variable can
be within the range between 0 and 4 (see Appendix C, teacher
questionnaire, section B.4).
ZTITSA* Teachers’ believes about students’ ability in science - Implicit Theories Predictor
of Science Ability. Composite variable that was computed by averaging
teachers’ responses to 3 items (Q1, Q2, and Q4). Possible mean scores
for this variable can be within the range between 0 and 6 (see Appendix
C, teacher questionnaire, section B.2).

* Variable was standardized to mean = 0 and SD = 1 before conducting HLM

analysis.
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3.8 Threats to Internal Validity of the Study

In social studies, in order to ensure the internal validity, it is important to eliminate
the external variables that may affect the observed relationships among the variables.
Frankel and Wallen (2003) determined the situations that could affect the internal
validity of a study as location, mortality, subject characteristics, instrumentation,

testing, history, maturation, attitude of subjects, implementation, and regression.

In this study, firstly, instruments were administered to students by different teachers.
However, teachers were sent an implementation guide to administer instruments.
Teachers were informed about the process of instruments’ administration to the
students, and instruments were asked to be administered by a teacher other than
science teacher. This may help decreasing the implementation threat but if the
instruments were administered by science teachers, this might cause data collector
characteristics threat to affect the internal validity. On the other hand, students and
science teachers give their responses to the Likert type scales and multiple choice test
questions, and this situation provided the objectivity in scoring. Therefore,

instrument decay was not a threat for the internal validity.

Secondly, subject characteristics could be a threat for student and teacher data,
because it is not possible to control variety of characteristics. However, some of the
sample characteristics asked in the demographic questionnaires were planned to be
controlled in the analysis process. Moreover, being participate in a study might
affect subjects’ responses or cause bias. They also might tend to give favorable
responses. Therefore, attitude of subjects could be a threat for internal validity of this
study. On the other hand, since this study is not an experimental study and there was

no manipulation, maturation was not considered as a threat.

By considering the subject loses, before the study, sample size was determined large
enough. Therefore mortality is not a threat for this study. All participants were tested
in their regular classroom environment. Thus, location might not an important

internal threat of internal validity. Additionally, since samples were randomly

149



selected and no specific extreme groups were the primary interest of this study,

regressions was not expected to be a threat.

Testing could be a threat to internal validity for student data, because; questions in
the achievement test were selected from national exams practiced in previous years.
Although there is a possibility that students solve the same questions before, they are

from the first semester’s units and students might have forgotten them.

Lastly, since there might be some unexpected situation occurred before the
implementation of the instruments, history could be a threat of the internal validity of

this study.

3.9 Assumptions

1. The data collectors were not biased during the study.

2. The participants of the study were respond to the items of the instruments and test

seriously.

3. The instruments and the test were administered under the standard conditions.

4. The participant students did not interact with each other during the administration

of instruments.

3.10 Limitations

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

cause and affect relationships, it is suggested that future studies investigate changes
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in students’ science achievement in relation to teacher level and student level

variables across time using a longitudinal design.

3.11 Elementary Science Education in Turkey

Science education is one of the main focuses of the elementary education in Turkey.
Therefore increasing students’ knowledge, affect, and skills in science would be an
important step to reach educational goals. Althought the fundamental changes in
Turkish elementary curriculum have taken place in 2005, in March 2012, with the
extention of the compulsory education from 8 years to 12 years (4 years of
elementary education, 4 years of middle school education, and 4 years of high school
education), some edditional changes in science curriculum have taken place. The
new curriculum has begun to be practiced in September 2013 (MONE, 2013). When
the present study was conducted (spring term of 2010-2011 academic year), the
previous curriculum was being practiced. According to that curriculum, elementary
school had 2 levels: the first level included grades from 1 to 5 and the second level
included grades from 6 to 8. Students used to start to take science course at 4th grade
and than theys continue to take science course each year up to 8th grade. The weekly
course hours were 4 hours. The elementary science curriculum was mainly
developed by considering the science curriculums of developed countries and by
adapting them to Turkish context. Additionally, the cultural and socioeconomic
status in the different reagons of Turkey has also been taken into eaccount. By using
spiral approach, 7 learning area of science has been focused in the curriculum: (1)
Living Things (2) Matter and Change (3) Physical Events (4) Earth and Universe, (5)
Science-Technology-Society-Environment, (6) Science Process Skills, and (7)
Attitudes and values. In the present study, science topics of the first semester of 7™
grade were adressed to assess 70 graders science achievement and its relations with
their self-regulation skills that are used in science class and their perceptions of
science class’ learning environment were examined to shed light on the issue of

elementary students’ learning science.
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CHAPTER IV

RESULTS

In this chapter of the dissertation results were presented as two main sections: (1)
Preliminary analyses and (2) Hierarchical Linear Modeling Analyses. In Preliminary
Studies section, treatment of missing values and outliers, descriptive statistics of the
student level (level-1) and class level (level-2) variables, and bivariate correlations
for student variables and for teacher variables were presented. In hierarchical linear
modeling analyses part, results of a series of hierarchical linear models that were

built to test the related research questions were presented.

4.1 Preliminary Analyses

This section includes treatment of missing values and outliers, descriptive statistics
of the student level (level-1) and class level (level-2) variables, and bivariate

correlations for student variables and for teacher variable.

4.1.1 Treatment of Missing Values

Because of the complex and large-scale survey design of the current study, missing
values were inevitable and should be addressed before performing any statistical
analysis. In HLM analysis parameter estimates are based on complete cases. Thus, in
this study, missing values were examined separately for student level (level-1) and
class level (level-2, obtained from teachers) variables. The amount of the missing
values for each variable did not exceed 3.3% and 2.4% in student and teacher data,
respectively. Tabachnick and Fidel (2007) suggested that any method for altering

missing data yields the similar result, if the amount of missing at random is less than
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5%. Although, there are a few different methods suggested by statisticians, multiple
imputation method as a model-based imputation method takes greater advantage of
the structure in the data compared with other methods (see Kline, 2005; p.56).
Therefore, in this study, missing values in continuous variables were handled by
using multiple imputation method through LISREL 8.80 (Joreskog & Sorbom, 2006).
On the other hand, missing values in student gender and teacher gender variables

were not replaced and kept as they were in the data sets.
4.1.2 Qutliers

Data were examined in terms of univariate and bivariate outliers to reduce the effect
of the extreme scores on the accuracy of parameter estimations. Although there were
some outliers scores in the student and teacher data sets, examination of Cook’s
distance values less than 1 indicated that these outliers were not influential. Despite
the fact that all teacher and students variables could be retained based on these
results, 50 students who had highest mahalanobis distance value were decided to be
excluded from the data in order to increase the authenticity of the inferences derived

from the HLM analysis.
4.1.3 Descriptive statistics

Descriptive information for the student level (level-1) and classroom level (level-2)
variables were presented in Table 4.1 and Table 4.2, respectively. These descriptives
included minimum and maximum scores, means, standard deviations, variances,

skewness, and kurtosis values.

Regarding the student variables, firstly, the mean score from science achievement
test (M=8.79, SD=3.36) indicated that in average students were able to answer

correctly 8 of 14 science questions.

Mean scores of students responses on 7-point self-efficacy and metacognitive self-

regulation strategies subscales of MSLQ showed that 70 grade students had high
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level of confidence in learning science topics (M = 5.23, SD = 1.27) and tend to use
metacognitive strategies in learning science topics at high levels (M = 5.07, SD =
1.22). Considering learning environment, although average student responses on
each subscale were around the midpoint 4, their perception of teacher support (M =
3.61, SD = 0.91) and investigation (M = 3.63, SD = .86) had lowest averages among
7 subscales of learning environment scale. On the other hand, students perceived
relatively high level of task orientation (M = 4.25, SD = .63) and student
cohesiveness (M = 4.04, SD = .64). Descriptive statistics suggested that students
perceived their learning environment as highly task oriented, cohesive, and equitable,
but less teacher supportive and encouraging investigation. Furthermore, standard

deviations showed that student disagreed mostly on teacher support.

Finally, students’ response on the subscales of achievement goal orientation scale
showed that while the mean score of mastery approach goals (M = 4.52, SD = .65)
was the highest, the mean score of mastery avoidance goals (M = 3.74, SD = .99)
was the lowest. Thus it can be inferred that 7" grade students tend to set goals in
science course as mastering task and deep understanding rather than avoiding from
misunderstanding and not be able to mastering the task. Looking at the standard
deviations, it seems that the range of the students responses were higher in mastery

avoidance goals.

Skewness and kurtosis values for each variables also displayed in table 4. 1. Results
indicated that all student variables except mastery approach goals were within the
range -2 and +2 which is also suggested as acceptable for normal distribution

(George & Mallery, 2003).
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Table 4.1 Descriptive statistics for student variables

Student Variables (Level-1) Min. Max. M SD  Variance Skewness Kurtosis

ZSAS (Science Achievement

0 14 879 3.36 11.30 -27 -.88
Score)
ZSSE (Self-Efficacy) 1 7 523 1.27 1.61 -.61 -40
ZSMC (Metacognitive Self- 17 507 122 149 57 -30
Regulation)
ZSWHSC (Student Cohesiveness) 1 5 404 .64 41 -.92 .88
ZSWHTS (Teacher Support) 1 5 3.61 91 .84 -.59 =27
ZSWHINVO (Involvement) 1 5 374 82 .67 -.59 -.14
ZSWHINVE (Investigation) 1 5 3.63 .86 74 -47 -29
ZSWHTO (Task Orientation) 1 5 425 .63 .39 -1.18 1.49
ZSWHCOOP (Cooperation) 1 5 378 .77 .59 -54 -.06
ZSWHEQU (Equality) 1 5 399 .83 .69 -.89 43
ZSGOMAP (Mastery Approach 15 453 65 43 1170 2.94
Goals)
ZSGOPAP (Performance Approach | 5 435 76 58 136 1.69
Goals)
ZSGOMAYV (Mastery Avoidance | 5 374 99 99 67 18
Goals)
ZSGOPAV (Performance 1 s 397 8l 65 _87 42

Avoidance Goals)

Considering teacher variables, descriptive statistics firstly showed that science
teachers who were enrolled in this study had teaching experience between 1 and 38

years (M =12.07, SD = 8.69).

Science teachers rated their efficacy beliefs in student engagement, instructional
strategies, and classroom management on 9-point scale. Science teachers had highest
mean score on efficacy for instructional strategies (M = 7.40, SD = .94).
Additionally,, mean scores for student engagement (M = 6.52, SD = 1.09) and
classroom management (M = 6.99, SD = 1.08) were also above the midpoint 5.
These findings implied that science teachers had high confidence in using
instructional strategies effectively, managing classroom appropriately, and engaging

students in learning science.

Furthermore, mean scores obtained from job satisfaction (M = 4.11, SD = .94),

emotional exhaustion (M = 1.37, SD = .75) and personal accomplishment (M = 3.16,
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SD = .43) scales implied that science teachers had high level of satisfaction from
their work and feel successful in job, while they reported low level of emotional
exhaustion. These findings suggested that, Turkish science teachers experienced

high level of occupational well-being.

Finally, mean score for implicit theories of science ability scale (M = 4.08, SD =
1.22) was slight above the midpoint of 6-point scale. Findings indicated that Turkish
science teachers moderately believe that people’s ability in science is not fixed and

can be enhanced.

Table 4.2 Descriptive statistics for teacher variables

Teacher Variables (Level-1) Min. Max. M SD  Variance Skewness Kurtosis

ZT_EXPER (Years of Teaching) 1.00 38.00 12.07 8.69 75.58 .79 -.12
ZTSESE (Efficacy for Student 250 900 652 1.09 1.18 33 54
Engagement) ’ ' ’ ’ ’ ’ '
ZTSEIS (Efficacy for 375 9.00 740 .94 89 44 16
Instructional Strategies) ’ ' ’ ' ' ’ '
ZTSECM (Efficacy for 250 9.00 699 108  1.17 66 1.08
Classroom Management)

ZTJS (Job Satisfaction) 1.00  5.00 4.11 .943 .89 -1.29 1.33
ZTBUEE (Emotional Exhaustion) .00  4.00 1.37 .746 .56 .61 32
ZBUPA (Personal 150 400 316 428 .18 -36 37
Accomplishment)

ZTITSA(Implicit Theory of 100 600 408 122 1.49 48 63
Science Ability) ) ) ) ) ) ) )

4.1.4 Bivariate Correlations for Student and Teacher Variables

Two different correlation analyses were conducted for student and teacher variables.
The first bivariate correlation analysis was performed to investigate the relationship
among 7" grade students’ gender, perception of learning environment and self-
regulation. Secondly, another bivariate correlation analysis was conducted to test the

relations among teachers’ gender, burnout, efficacy beliefs, job satisfaction, and
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beliefs about science ability. Results of these analyses were reported in Table 4.3 and

Table 4.4, respectively.

Among student variables, the highest positive correlations were found between the
Self-Efficacy and Metacognitive Self-Regulation (r = .71); Investigation and
Involvement (r = .67); and Involvement and Teacher support (r = .63). On the other
hand, the lowest but significant correlations were found between Gender and Student
Cohesiveness (r = .03); Gender and Science Achievement (r = .04); Performance
avoidance and Science Achievement (r = .04); Metacognitive Self-Regulation and
Mastery Avoidance Goals (r = .04). However, since the sample size was too large
(8198 students), trivial results might be found as significant in bivariate correlation

analysis.

Moreover, among the teacher variables, the highest significant correlations were
found between the Emotional Exhaustion and Job Satisfaction (r = - .68); Efficacy
for Student Engagement and Efficacy for Classroom Management (r = .64); and
Efficacy for Student Engagement and Efficacy for Instructional Strategies (r = .63).
On the other hand, the lowest significant correlations were found between the
Experience and Personal Accomplishment (r= .12); Self-Efficacy and Implicit Theory
of Science Ability (r = .12); and Experience and Efficacy for Classroom Management
(r=.13).
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Table 4.3 Intercorrelations among the student variables

1 2 3 4 5 6 7 8 9 10 11 12 13 14
. ZSSE 1

.ZSMC 7171

. ZSWHSC 34" 367 1

. ZSWHTS A1 417 447 1

.ZSWHINVO 49" 48" 56™ 637 1

.ZSWHINVE 48" 56" 477 557 677 1

.ZSWHTO 577 58" 45" 47" 557 587 1

.ZSWHCOOP .35 40" 58 48" 60™ .60 52" 1

.ZSWHEQU 46" 45" 44™ 59" 59 53" 577 567 1

10. ZSGOMAP 54" 527 34™ 36" 40" 417 63" 36" 467 1

11.ZSGOPAP 36~ 36 24" 24™ 29" 29" 45 28" 317 537 1
12.ZSGOMAV .04™ 13" 157 10" 13" 157 .19 217 157 257 297 1

13. ZSGOPAV .18 24" 23" 19" 22" 24™ 32" 29" 25" 357 54™ 547 1

ok ok

14. ZSAS 447 317 177 197 257 197 307 18 237 317 187 .00 .04 1

O 01NN W=

*%p<.001

Table 4.4 Intercorrelations among the teacher variables

1 2. 3. 4. 4. 6. 7. 8.
1. ZT_EXPER 1
2. ZTSESE .09 1
3. ZTSEIS -04 637 1
4. ZTSECM 130 64T 597 1
5.ZTJS 87 257 167 257 1
6. ZTBUEE -08  -197 -157 -237 -68" 1
7. ZBUPA 120 517 47T 44T 387 -307 1
8. TITSA 02 12" 07 04 167 -147 08 1

* p<.05, **p<.001

4.2 Hierarchical linear Modeling (HLM) Analyses

This chapter of the dissertation is devoted to the presentation of the result of a series

of HLM analyses which addressed to related research questions.

Prior to conduct HLM analyses, all continuous variables were standardized by using

z scores (M=0, SD=1). Although standardization of scores in regression based
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analyses is criticized (see Pedhazur, 1997), it provides advantage for readers when
comparing predictor variables. Since scores in this study, were standardized to z
scores, coefficients should be interpreted as standard deviation units, similar to the

interpretation of a beta in a traditional ordinary least squares regression.

4.2.1 Results of the Research Question 1: Students’ Perceptions of Learning
Environment
The first set of HLM analyses were conducted to test the research questions focusing

on students’ perceptions of learning environment:

1 The first research question consisted of 2 sub-questions:

l.a. To what extent do students in different classes vary in perception of
classroom learning environment (i.e., Student Cohesiveness, Teacher
Support, Involvement, Investigation, Task Orientation, Cooperation, and
Equity)?

1.b. To what extent do class (teacher) level variables (i.e., Gender, Experience,
Efficacy for Student Engagement, Efficacy for Instructional Strategies,
Efficacy for Classroom Management, Job Satisfaction, Emotional
Exhaustion, Personal Accomplishment, and Implicit Theory of Ability in
Science) predict students’ perceptions of the each dimensions of classroom
learning environment (i.e., Student Cohesiveness, Teacher Support,

Involvement, Investigation, Task Orientation, Cooperation, and Equity)?

4.2.1.1 Results of Research Question 1.a: One-Way Random Effects ANOVA
Model

Research question 1.a was tested through One-Way Random Effects Analysis of

Variance Model, which is the baseline model in building multilevel models and has

no level-1 and level-2 variables. It provides information about the amount of

variation in the outcome lies within and between classes in terms of Intra-Class

Correlation Coefficient (ICC) and about the reliability of the estimation of true class

means (Raudenbush & Bryk, 2002).
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The regression equation addressing this research question is as follows:
Student level (level-1) model:
Yij = Boj + 1),
Class-level (level-2) model:
Bo j = Yoo + Ugj
In these models,

Y;; is the outcome variable (i.e., Student Cohesiveness, Teacher Support,

Involvement, Investigation, Task Orientation, Cooperation, and Equity)

Boj is regression intercept of class j, that is, class mean on outcome variable.

Yoo 1s the grand mean, that is, overall average score of outcome variable for all

classes.

1y 1s the random effect of student i in class j.
Ug; is the random effect of class j.

Since classroom learning environment includes 7 dimensions such as Student
Cohesiveness, Teacher Support, Involvement, Investigation, Task Orientation,
Cooperation, and Equity, 7 separate One-Way random effects ANOVA models were
built by using each dimension of classroom learning environment as an outcome
variable. The final estimations of fixed effects and random effects obtained from

ANOVA models were presented in Table 4.5 and Table 4.6, respectively.

Maximum likelihood estimations of variance components obtained from one-way
random effects ANOV A models showed that all variance components at class level

(tgo) Were statistically significant, where 7, is the variance of the true class means,
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Poj, around the grand-mean, yoo. That is, there were considerable amount of
variation among class means for Student Cohesiveness (tq9 = .068,
Y’=972.70, df = 371, p<.001), Teacher Support (tqo = .119 ¥* = 1493.43, df = 371,
p<.001), Involvement (toy = .064, x’= 933.90, df = 371, p<.001), Investigation (Tyy =
081, y*= 1096.53, df = 371, p<.001), Task Orientation (Tyy = .063, x’= 938.16,
df=371, p<.001), Cooperation (T4, = .085, x’= 1149.52, df = 371, p<.001), and
Equity (199 = .081, x2= 1100.70, df = 371, p<.001). Therefore, conducting HLM

analyses for this data set is appropriate.

The Intra-class Correlation (ICC) can be interpreted as an indication of the
proportion of the variance at the second level and as the expected (population)
correlation between two randomly selected students within the same class (Hox,

2010). ICC is calculated as (Raudenbush & Bryk, 2002; p.71):

p = Too/(Too + 0%).
For example, for student cohesiveness, ICC was calculated as:

0.068
ICCstudent cohesiveness — P = 0.068 + 0.920 = 0.07

ICC’s for 7 dimensions of learning environment are presented in Table 4.5. In this
study, ICC’s indicated that 7% of the total variance in Student Cohesiveness, 12% of
the total variance in Teacher Support, 7% of the total variance in Involvement, 8% of
the total variance in Investigation, 7% of the total variance in Task Orientation, 9%
of the total variance in Cooperation, and 7% of the total variance in Equity were

accounted for by the between-group variance.

Additionally, one-way random effects ANOVA models also provide reliability
estimate which is obtained by averaging all class reliabilities. In multilevel models,

reliability statistics indicate how well the sample means serve as indicators of the
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true group means and reliability increases when sample size within each groups

increases (Raudenbush & Bryk, 2002; p.72). Reliability is calculated as:
Aj = Too/(Too + 02/1)).

In this study, as presented in Table 4.6, the reliability statistics for the outcome
variables in one-way random effects ANOVA model were moderately high, ranging

from .59 to .74.

Table 4.5 Final Estimation of Fixed Effects for Classroom Learning Environment

Dimensions: One-Way Random Effects ANOVA Model

Fixed Effects Coefficient SE

ZSWHSC (Student Cohesiveness)

.010 .017
Average class mean, Yo
ZSWHTS (Teacher Support)
Average class mean, Yo 010 021
ZSWHINVO (Involvement)
Average class mean, yqq 010 017
ZSWHINVE (Investigation)
Average class mean, ¥ 012 018
ZSWHTO (Task Orientation)
Average class mean, ¥ 007 017
ZSWHCOOP (Cooperation)
Average class mean, ¥ 013 019
ZSWHEQU (Equality) 011 018

Average class mean, yyq
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Table 4.6 Final Estimation of Variance Components for Classroom Learning

Environment Dimensions: One-Way Random Effects ANOV A Model

Random Effects C§$ggzits df 2 ICC(p) Reliability(2)
ZSWHSC (Student 07 61
Cohesiveness)

Class mean, u; .068 371 972.770%**

Level-1 Effect, r;; 920

ZSWHTS (Teacher Support) 12 T4
Class mean, u; 119 371 1493.43%#%*

Level-1 Effect, 1;; .867

ZSWHINVO (Involvement) .07 .59
Class mean, u; .064 371  933.90%**

Level-1 Effect, 1;; 924

ZSWHINVE (Investigation) .08 .65
Class mean, u; .081 371  1096.53#%**

Level-1 Effect, 7;; 908

ZSWHTO (Task Orientation) .07 .60
Class mean, u; .063 371  938.16%%*

Level-1 Effect, 7;; 914

ZSWHCOOP (Cooperation) .09 167
Class mean, u; .085 371 1149.52%%*

Level-1 Effect, 7;; .891

ZSWHEQU (Equality) .08 .66
Class mean, u; .081 371  1100.70%**

Level-1 Effect, 1;; .897

Note. ICC = Intraclass correlation,

®k% p < 00]

4.2.1.2 Results of Research Question 1.b: Means as Outcomes Model

The student level model, one-way random effects ANOVA model, showed that
students’ scores on Student Cohesiveness, Teacher Support, Involvement,
Investigation, Task Orientation, Cooperation, and Equity were varying around their
class means. Therefore, based on the overall results of one-way random effects
ANOVA models, to examine the class-level predictors accounting between class
variations in students’ perceptions of the each dimensions of classroom learning

environment, means as outcomes models were developed for each outcome
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variables. Results of the means as outcomes models were presented in Table 4.7 and

Table 4.8, respectively.
The regression equation addressing this research question is as follows:
Student level (level-1) model:
Yij = Boj + 1),
Teacher level (level-2) model:

Boj = Yoo + Yo1(T_FEMALE) ; + y,(ZT_EXPER ) ; + y03(ZTSESE)
+ Y04 (ZTSEIS)j + yo5(ZTSECM); + Y05 (ZTJS); + Yo7 (ZTBUEE) ;
+Yos(ZBUPA) j + Voo (ZTITSA); + ug;

In these models,

Y;; is the outcome variable (Student Cohesiveness, Teacher Support, Involvement,

Investigation, Task Orientation, Cooperation, and Equity)
Poj is regression intercept of class j, that is, class mean on outcome variable.

Yoo 1s the grand mean, that is, overall average score of outcome variable for all

classes.

Yo1 1s the differentiating effect of teacher’s Gender on class mean of outcome

variable.

Yoz 1s the differentiating effect of teacher’s Experience on class mean of outcome

variable.

Yo3 1s the differentiating effect of teacher’s efficacy beliefs for student engagement

on class mean of outcome variable.
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Yos 1s the differentiating effect of teacher’s efficacy beliefs for instructional

strategies on class mean of outcome variable.

Yos 1s the differentiating effect of teacher’s efficacy beliefs for classroom

management on class mean of outcome variable.

Yoe 1 the differentiating effect of teacher’s job satisfaction on class mean of outcome

variable.

Yo7 1s the differentiating effect of teacher’s feeling of emotional exhaustion on class

mean of outcome variable.

Yos 18 the differentiating effect of teacher’s feeling of personal accomplishment on

class mean of outcome variable.

Yoo 1s the differentiating effect of teacher’s beliefs about science ability on class

mean of outcome variable.

1;j 1s the level-1 residual.
Ug; is the level-2residual.

In this new model, 7y, has different meaning that it is described as the residual or
conditional variance, namely, class level variance in B, after controlling other class

level (level-2) variables (Raudenbush & Bryk, 2002; p.73).

This model was firstly performed separately for each outcome variable with the nine
level-2 predictors. Then, considering the magnitude of significant t values, best
predictor was selected. Model was rebuilt by only this predictor variable. Afterwards,
final model was built by subsequently adding predictors regarding the magnitude of t
values. During this process, significant predictors were retained in the model while
non-significant predictors were removed. Results of the final estimations of means as

outcome models were presented in Table 4.7 and Table 4.8.
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Results of the means as outcome model for Student Cohesiveness showed that
among 9 teacher level variables, only Experience (ZT_EXPER;y =.042, se = .017,
p <.05) and Efficacy for Student Engagement (ZTSESE; y = .047, se = .017, p < .01)
were found as positively significantly associated with students’ perceptions of
Student Cohesiveness. That is, students that were thought by more experienced
teachers or by teacher having higher confidence in student engagement perceived the
learning environment as more friendly and supportive in terms of student

relationships.

Perceived Teacher Support was found as positively significantly associated with
gender (T_FEMALE; y = .088, se = .041, p < .05), Efficacy for Student Engagement
(ZTSESE; y = .065, se = .021, p < .01), Job Satisfaction (ZTJS; y = .093, se = .028,
p < .01), and Emotional Exhaustion (ZTBUEE; y = .060, se = .028, p < .05), while
negatively significantly associated with Experience (ZT_EXPER; y = -.056, se =
.020, p < .01). That is, students who were thought by female teachers, by teacher
having higher confidence for student engagement, by teachers feeling higher
satisfaction from work or by teachers who felt higher level of emotional exhaustion
perceived their classroom learning environment as more being supported and helped
by teacher. However, classrooms being thought by experienced teachers were

perceived as less teacher supportive.

Students’ scores on perceived Involvement were related significantly and positively
to Efficacy for Student Engagement (ZTSESE; y = .065, se = .017, p < .001. That is,
students thought by the teachers who reported higher scores on efficacy for student

engagement have more attentive interest and more participate in class.

Results also indicated positive and significant relationship between perceived
Investigation and Efficacy for Student Engagement (ZTSESE; y = .108 se = .023, p
< .001), but negative significant relationship was indicated between Investigation
and Efficacy for Classroom Management (ZTSECM; y = -.055, se = .023, p < .05).

These results implied that students’ perceived learning environment as more inquiry
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and investigation based while they were thought by the science teachers with higher
confidence in student engagement or less confidence in using classroom management

strategies in classroom.

Students’ perceptions of Task Orientation were found as positively and significantly
associated with Efficacy for Student Engagement (ZTSESE; y = .093, se = .021, p <
.001), while negatively but significantly associated with Efficacy for Classroom
Management (ZTSECM; y = -.055, se = .022, p < .05). These results indicated that
while teachers rated higher efficacy for student engagement, but less efficacy for
classroom management, the mean classroom perception of task orientation got

higher.

Perceived Cooperation was positively and significantly related with Efficacy for
Student Engagement (ZTSESE; y = .064, se = .018, p < .01). That is, classrooms’
mean perception of cooperation get higher in the classrooms which were thought by

teachers with higher efficacy for student engagement.

Lastly, students’ perceptions on Equity was found positively and significantly related
to Efficacy for Student Engagement (ZTSESE; y = .069, se = .018, p < .001). This
result indicated that teachers who had more confidence in student engagement tended

to treat students more equally.

In sum, based on the overall results of the fixed effects of Means as Outcomes
Model, it can be concluded that teachers’ efficacy for student engagement was
positively related to all dimensions of classroom learning environment, while none of
the learning environment dimensions was related to teachers’ efficacy for
instructional strategies, personal accomplishment and beliefs about science ability.
Secondly, male or experienced teachers were perceived less supportive by students.
Moreover, teachers’ feeling of satisfaction about work and feeling of emotionally

drained from work were positively affected classrooms’ average perception of
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teacher support. Finally, teachers’ efficacy for classroom management negatively

affected classrooms’ average perception of investigation and task orientation,

The final estimations of variance components obtained from means as outcomes
models of learning environment dimensions were presented in Table 4.8. In the

present models, the degrees of freedom can be calculated by following procedure:
Degree of Freedom=J-Q -1

Where,

J is the number of classes with the sufficient data,

Q is the number of class level variables included in the final model.

For example, in the model built with student cohesiveness as outcome variable,

degree of freedom based on the above formula can be computed as:
df =372 -2 -1 =369.

For each model built for dimensions of classroom learning environment (Student
Cohesiveness, Teacher Support, Involvement, Investigation, Task Orientation,
Cooperation, and Equity), the residual variance between classes was substantially
smaller than the estimated variance in random effects ANOVA model (see Table 4.6
and Table 4.8). These reductions were caused by the inclusion of teacher level
variables. The comparison of the 7y, estimates obtained from two models (Random
ANOVA Model and Means as Outcomes Model) provides an index, R?, indicating
the proportion reduction in predictor error or variance explained at class level (level-

2).
R? = Proportion of variance explained in S, j

_ Tgo(Random ANOV A) — too(Means as Outcome)
B Too(Random ANOV A)
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For example, in the model built with student cohesiveness as outcome variable,
proportion of variance explained accounted for teacher variables is calculated as:
_ 0.06745 — 0.06346

R? = 0.059
0.06745

As shown in Table 4.8, 5.9% of the true between-class variance in Student
Cohesiveness was accounted for by teachers’ Experience and Efficacy for Student
Engagement. 13.5% of the true between-class variance in Teacher Support was
accounted for teachers’ Gender, Experience, Efficacy for Student Engagement, Job
Satisfaction, and Emotional Exhaustion. 7.8% of the true between-class variance in
Involvement was accounted for by teachers’ Efficacy for Student Engagement. 8.6%
of the true between-class variance in Imvestigation was accounted for teachers’
Efficacy for Student Engagement and Efficacy for Classroom Management. 7.9% of
the true between-class variance in Task Orientation was accounted for teachers’
Efficacy for Student Engagement and Efficacy for Classroom Management. 3.8% of
the true between-class variance in Cooperation was accounted for teachers’ Efficacy
for Student Engagement. Finally, 5% of the true between-class variance in Equity
was accounted for teachers’ Efficacy for Student Engagement. Nevertheless, based
on the statistically significant X? statistics of each model, it can be concluded that
even after the significant teacher level predictors in each model were hold constant,
or control for, classes still varied significantly in students’ average perceptions of
classroom learning environment (Student Cohesiveness, Teacher Support,
Involvement, Investigation, Task Orientation, Cooperation, and Equity). In other
words, these class level factors did not account for all the variation in the intercepts.
Even after controlling these class level factors, classes still varied significantly in

their average scores on related outcome variable.

169



Table 4.7 Final estimations of fixed effects for teacher level predictors - Means as Outcomes Model

Student Coh. Teacher Sup. Involvement Investigation Task orientation Cooperation Equity

Fixed Effects y SE y SE y SE y SE y SE y SE y SE

0LT

Model for Class Means
Intercept .009 .017 -.038 .029 .009 .017 .012 .018 .008 .017 .013 .018 011 .018
T_FEMALE
(Gender) .088*  .041
ZT_EXPER
(Experience)
ZTSESE (Efficacy
for Student 047*%* 017  .065%*  .021  .065**%* 017 .108*** 023 .093*** 021 .064** 018 .069*** 018
Engagement)
ZTSEIS (Efficacy for
Instructional
Strategies)
ZTSECM (Efficacy
for Classroom -.055% .023 -.055% .022
Management)
ZTJS (Job
Satisfaction)
ZTBUEE (Emotional
Exhaustion)
ZBUPA (Personal
Accomplishment)
ZTITSA(Implicit
Theory of Science
Ability)

.042* 017 -.056** .020

.093*%* 028

.060*  .028

Note. Only predictors in final models were included in the table. The all continuous teacher level variables were grand mean
centered

*p< .05, ¥*p<.01, ¥**p<.001



Table 4.8 Final estimations of variance components for learning environment

dimensions - Means as Outcomes Model

Random Effects Variance Components df x R?
ZSWHSC (Student Cohesiveness)
Class mean, u0j 064 369 936.94%#% 059
Level-1 Effect, rij 920
ZSWHTS (Teacher Support)
Class mean, Ug; 103 366 1333.38%x  .135
Level-1 Effect, 1;; .867
ZSWHINVO (Involvement)
Class mean, U 059 370 894 .31 %** 078
Level-1 Effect, 1;; 924
ZSWHINVE (Investigation)
Class mean, U 074 369 1027.64%*x  .086
Level-1 Effect, r; j 908
ZSWHTO (Task Orientation)
Class mean, Upj 058 369 890.21 *** .079
Level-1 Effect, 1;; 914
ZSWHCOOP (Cooperation)
Class mean, Up; 082 370 1110.27#%* 038
Level-1 Effect, r; j .891
ZSWHEQU (Equality)
Class mean, Up; 076 370 1056.73**+  .050
Level-1 Effect, 1;; .897
8% p < 001
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Teacher Variables — Level -2 Classroom Learning

: Environment — Level-1
Beliefs

Efficacy for Student Engag.
Efficacy for Instructional S.

Efficacy for Classroom Ma.

Implicit B. about Scie. Abi.

Occupational Well-Being

| Emotional Exhaustion
Personal Accomplishment
Job Satisfaction

Teacher Characteristics

Experience

Gender

Figure 4.1 Predicting classroom learning environment by teacher variables (level-2)

Note. Arrows do not indicate causal relationships. Their directions are from predictors to outcome variables.
*p< .05, ¥¥p<.01, ***p< .001



4.2.2. Results of Research Question 2: Students’ Self-Regulation

The second set of HLM analyses were conducted to test the research questions

focusing on students’ self-regulation:

2 The second research question consisted of 4 sub-questions:

2.a.

2.b.

2.C.

2.d.

To what extent do students in different classes vary in self-regulation
dimensions (i.e., Self-Efficacy, Metacognitive Self-Regulation, Mastery
Approach Goals, Performance Approach Goals, Mastery Avoidance Goals,
and Performance Avoidance Goals)?

To what extent do class (teacher) level variables (i.e., Gender, Experience,
Efficacy for Student Engagement, Efficacy for Instructional Strategies,
Efficacy for Classroom Management, Job Satisfaction, Emotional
Exhaustion, Personal Accomplishment, and Implicit Theory of Science
Ability) predict students’ self-regulation (i.e., Self-Efficacy, Metacognitive
Self-Regulation, Mastery Approach Goals, Performance Approach Goals,
Mastery Avoidance Goals, and Performance Avoidance Goals)?

To what extent do student variables in terms of Gender and perception of
classroom learning environment (i.e., Student Cohesiveness, Teacher
Support, Involvement, Investigation, Task Orientation, Cooperation, and
Equity) predict students’ self-regulation (i.e., Self-Efficacy, Metacognitive
Self-Regulation, Mastery Approach Goals, Performance Approach Goals,
Mastery Avoidance Goals, and Performance Avoidance Goals)?

To what extent do class (teacher) level variables (i.e., Gender, Experience,
Efficacy for Student Engagement, Efficacy for Instructional Strategies,
Efficacy for Classroom Management, Job Satisfaction, Emotional
Exhaustion, Personal Accomplishment, and Implicit Theory of Ability in
Science) influence the relationship between students’ self-regulation (i.e.,
Self-Efficacy, Metacognitive Self-Regulation, Mastery Approach Goals,
Performance Approach Goals, Mastery Avoidance Goals, and Performance

Avoidance Goals), and students’ Gender and perception of classroom
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learning environment (i.e., Student Cohesiveness, Teacher Support,

Involvement, Investigation, Task Orientation, Cooperation, and Equity)?

4.2.2.1 Results of Research Question 2.a: One-Way Random Effects ANOVA
Model

Research question 2.a was tested through One-Way Random Effects Analysis of
Variance Model. The regression equation addressing this research question is as

follows:

Student level (level-1) model:
Yij = Boj + 1ij>

Teacher level (level-2) model:
Boj = Yoo + Up;j

In these models,

Y;; is the outcome variable (Self-Efficacy, Metacognitive Self-Regulation, Mastery

Approach Goals, Performance Approach Goals, Mastery Avoidance Goals, and

Performance Avoidance Goals)
Poj is regression intercept of class j, that is, class mean on outcome variable.

Yoo 1s the grand mean, that is, overall average score of outcome variable for all

classes.
1y 1s the random effect of student i in class j.
Ug; is the random effect of class j.

In the present study, students’ self-regulation included six constructs namely Self-

Efficacy, Metacognitive Self-Regulation, Mastery Approach Goals, Performance
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Approach Goals, Mastery Avoidance Goals, and Performance Avoidance Goals.
Therefore, six separate One-Way random effects ANOVA models were built by
using each dimension self-regulation as an outcome variable. Table 4.9 presents the
results of the final estimations of fixed effects and random effects obtained from

ANOVA models.

The final estimations of variance components obtained from one-way random effects
ANOVA models showed that all variance components at class level (tq,) were
statistically significant, where 7y is the variance of the true class means, f;, around
the grand-mean, Y. It means that there are substantial amount of variation among
class means for Self-Efficacy (7o = .111, x2 = 1387.01, df = 371, p<.001),
Metacognitive Self-Regulation (7o = .079, x2 = 1068.38, df = 371, p<.001),
Mastery Approach Goal Orientation (74, = .060, X2 = 916.54, df = 371, p<.001),
Performance Approach Goal Orientation (74, = .036, X2 =694.69, df = 371, p<.001),
Mastery Avoidance Goal Orientation (74 = .032, x2 = 647.30, df=371, p<.001), and
Performance Goal Orientation (7, = .046, X2 =768.84, df =371, p<.001). Therefore,

conducting HLM analyses for this data set was considered as appropriate.

ICC’s, as calculated by the formula: p = 740/(Tgo + 02) for six self-regulation
variables, are presented in Table 4.10. In the present study, ICC’s indicated that 11%
of the total variance in Self-Efficacy, 8% of the total variance in Metacognitive Self-
Regulation, 6% of the total variance in Mastery Approach Goal Orientation, 4% of
the total variance in Performance Approach Goal Orientation, 3% of the total
variance in Mastery Avoidance Goal Orientation, and 5% of the total variance in
Performance Avoidance Goal Orientation were accounted by the between-class

variance.

Moreover, as presented in Table 4.10, the reliability statistics for the outcome
variables obtained from one-way random effects ANOVA model were moderate,
ranging from .42 to .73. It indicated that the sample means tend to be moderately

reliable as indicators of the true class mean.
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Table 4.9 Final estimation of fixed effects for students’ Self-Regulation dimensions:

One-Way Random Effects ANOVA Model

Fixed Effects Yoo SE

ZSSE (Self-Efficacy)

Average class mean -.003 .020
ZSMC (Metacognitive Self-Regulation)

Average class mean -.001 .018
ZSGOMAP (Mastery Approach Goal Orientation)

Average class mean .004 .017
ZSGOPAP (Performance Approach Goal Orientation)

Average class mean .004 .015
ZSGOMAYV (Mastery Avoidance Goal Orientation)

Average class mean .004 .014
ZSGOPAV (Performance Avoidance Goal Orientation)

Average class mean .010 .016

Table 4.10 Final estimation of variance components for students’ Self-Regulation

dimensions: One-Way Random Effects ANOVA Model

Variance 5

Random Effects Components df X ICC(p) Reliability(4)
ZSSE (Self-Efficacy) 11 .73

Class mean, u; 11 371  1387.01%%**

Level-1 Effect, 7;; .889
ZSMC (Metacognitive Self- 08 65
Regulation)

Class mean, u; .079 371 1068.38%**

Level-1 Effect, 7;; 916

ZSGOMAP (Mastery Approach

Goal Orientation) 06 9
Class mean, u; .060 371 916.54%%*
Level-1 Effect, 7;; .898
ZSGOPAP (Performanc§ 04 46
Approach Goal Orientation)
Class mean, u; .036 371 694.69%**
Level-1 Effect, r;; 931
ZSGOMAV (Mastery Avoidance 03 42
Goal Orientation)
Class mean, u; .032 371 647.30%**
Level-1 Effect, 7;; .960
ZSGQPAV (Perfon'nancef 05 51
Avoidance Goal Orientation)
Class mean, u; .046 371  768.84%%*
Level-1 Effect, 7;; 938

Note. ICC = intra-class correlation, *** p <.001
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4.2.2.2 Results of Research Question 2.b: Means as Outcomes Model

Results of the one-way random effects ANOVA model indicated that students’ self-
regulation namely Self-Efficacy, Metacognitive Self-Regulation, Mastery Approach
Goals, Performance Approach Goals, Mastery Avoidance Goals, and Performance
Avoidance Goals were significantly varying around their class means. Therefore, to
address research question 2.b, an expanded model beyond the null model was
necessary for each outcome variable. This expanded model, means as outcomes
model, was developed by the inclusion of nine level-2 (teacher level) predictors
without the inclusion of any level-1 (student level) predictors. Results of the means

as outcomes models performed for each self-regulation dimensions were presented in

Table 4.11.
The regression equation addressing this research question is as follows:
Student level (level-1) model:
Yij = Boj + 1),
Teacher level (level-2) model:

Boj = Yoo + Yo1(T_FEMALE) ; + y,(ZT_EXPER ) ; + yo3(ZTSESE) ;
+ Y04 (ZTSEIS) ; + yo5(ZTSECM); + 06 (ZTJS) ; + Yo7 (ZTBUEE) ;
+Yos (ZBUPA) ; + voo(ZTITSA) ; + uq;

In these models,

Y;; is the outcome variable (Self-Efficacy, Metacognitive Self-Regulation, Mastery

Approach Goals, Performance Approach Goals, Mastery Avoidance Goals, and

Performance Avoidance Goals)

PBoj is regression intercept of class j, that is, class mean on outcome variable.
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Yoo 1s the grand mean, that is, overall average score of outcome variable for all

classes.
Yo1 1s the differentiating effect of teacher gender on class mean of outcome variable.

Yoz 1s the differentiating effect of teacher experience on class mean of outcome

variable.

Yo3 1s the differentiating effect of teacher’s efficacy beliefs for student engagement

on class mean of outcome variable.

Yos 1s the differentiating effect of teacher’s efficacy beliefs for instructional

strategies on class mean of outcome variable.

Yos 1s the differentiating effect of teacher’s efficacy beliefs for classroom

management on class mean of outcome variable.

Yoe 1 the differentiating effect of teacher’s job satisfaction on class mean of outcome

variable.

Yo7 1s the differentiating effect of teacher’s feeling of emotional exhaustion on class

mean of outcome variable.

Yos 1s the differentiating effect of teacher’s feeling of personal accomplishment on

class mean of outcome variable.

Yoo 1s the differentiating effect of teacher’s beliefs about science ability on class

mean of outcome variable.
1;j 1s the level-1 residual.

Ug; is is the level-2residual.

178



Too is the residual or conditional variance, that is, class level variance in B, ;, after

controlling other class level (level-2) variables (Raudenbush & Bryk, 2002; p.73).

While constructing the final model, the same procedures with the section 4.2.1.2
were followed. This model was firstly performed separately for each outcome
variable with the nine level-2 predictors. Then, considering the magnitude of
significant t values, best predictor was selected. Model was rebuilt by only this
predictor variable. Afterwards, final model was built by subsequently adding
predictors regarding the magnitude of t values. During this process, significant
predictors were retained in the model while non-significant predictors were removed.
Results of the final estimations of means as outcome models were presented in Table

4.11 and Table 4.12, respectively.

Findings of the means as outcomes model are presented below for each outcome
variable, separately. Firstly, results indicated that while for students’ Self-Efficacy
was positively associated with teachers’ Emotional Exhaustion (ZTBUEE; y = .043,
se = .021, p < .05) and Personal Accomplishment (ZBUPA; y = .084, se = .021, p <
.001).

Students’ scores on Metacognitive Self-Regulation was found as positively related
to Emotional Exhaustion (ZTBUEE; y = .038, se = .019, p < .05) and Personal
Accomplishment (ZBUPA; y = .075, se = .019, p < .001), while there was a negative
association between Metacognitive Self-Regulation and Experience (ZT_EXPER; y
=-.038, se =.018, p < .05).

Students’ Mastery Approach Goals was positively related to Efficacy for Student
Engagement (ZTSESE; y =.044,se =.017, p < .01).

Lastly, Emotional Exhaustion (ZTBUEE) was found as associated with both Mastery
Avoidance Goals (y = .029, se = .015, p < .05) and Performance Avoidance Goals
((y =.034, se =.016, p < .05).
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In brief, results of the fixed effects of means as outcomes model exhibited that
students tended to be highly confident in science learning, to use metacognitive
learning strategies, and to set mastery or performance avoidance goals when they
were taught by the teachers who feel more emotional exhaustion. Moreover, students
who were thought by the teachers who feel more successful in teaching tended to be
highly efficacious and aware of their learning process, too. Students were more likely
to set mastery approach oriented goals while they thought by the teachers who have
high confidence for student engagement in science teaching. On the other hand,
students tended to use less metacognitive strategies in the classrooms thought by
more experienced teachers. Finally, none of the teacher characteristics was found as

related to students’ setting performance approach goals.

The final estimations of variance components obtained from Means as Outcomes
Models of self-regulation dimensions were presented in Table 4.12. For each model
built for students’ self-regulation dimensions (i.e., Self-Efficacy, Metacognitive Self-
Regulation, Mastery Approach Goals, Performance Approach Goals, Mastery
Avoidance Goals, and Performance Avoidance Goals) the residual variance between
classes was substantially decreased compared to the estimated variance in random
effects ANOVA model (see Table 4.10 and Table 4.12). This reduction is caused by
the inclusion of teacher level variables. The R? (the proportion reduction in variance
or variance explained at class level) values calculated via comparison of T

estimates obtained from these two models were also provided in Table 4.112.
R? = Proportion of variance explained in

_ Too(Random ANOV A) — t4o(Means as Outcome)
B Too(Random ANOV A)

Boj

For example, in the model built with Self-Efficacy as outcome variable, proportion of

variance explained in ; accounted for teacher variables is calculated as:
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_0.111-0.104
N 0.111

2 = 0.063

As presented in Table 4.12, 6.3% of the true between-class variance in Student Self-
Efficacy was accounted for by teachers’ Emotional Exhaustion and Personal
Accomplishment. 8.9% of the true between-class variance in students’ Metacognitive
Self-Regulation was accounted for teachers’ Experience, Emotional Exhaustion and
Personal Accomplishment. 3.3% of the true between-class variance in Mastery
Approach Goals was accounted for by teachers’ Efficacy for Student Engagement.
Finally, 3.1% of the true between-class variance in Mastery Avoidance Goals and
4.4% of the true between-class variance in Performance Avoidance Goals were
accounted for teachers’ Emotional Exhaustion. Nevertheless, based on the
statistically significant X2 statistics of each model, it can be concluded that even after
the significant teacher level predictors in each model were hold constant, or control
for, classes still varied significantly in students’ responses to self-regulation
dimensions (i.e., Self-Efficacy, Metacognitive Self-Regulation, Mastery Approach
Goals, Performance Approach Goals, Mastery Avoidance Goals, and Performance
Avoidance Goals). In other words, these class level factors did not account for all the
variation in the intercepts. Even after controlling these class level factors, classes still

varied significantly in their average scores on outcome variable.
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Table 4.11 Final estimations of fixed effects for teacher level predictors

Model

of Self-Regulation dimensions: Means as Outcomes

Self-Efficacy

Metacognitive
Self-regulation

Mastery
Approach Goals

Performance
Approach G.

Mastery
Avoidance G.

Performance
Avoidance G.

Fixed Effects y SE

y SE

y SE

14

SE

y SE

y SE

Model for Class Means'
Intercept -.003  .020
T_FEMALE (Gender)

ZT_EXPER (Years of
Teaching)

ZTSESE (Efficacy for
Student Engagement)

ZTSEIS (Efficacy for
Instructional Strategies)

ZTSECM (Efficacy for
Classroom Management)

ZTIJS (Job Satisfaction)

ZTBUEE (Emotional
Exhaustion)

ZBUPA (Personal
Accomplishment)

ZTITSA(Implicit Theory
of Science Ability)

.043*% 021

.084%+* 021

-.001 .018

-.038* .018

.038%* .019

075%%* .019

.004 .016

.044%% 017

.004

015

.004 .014

.029*% 015

.010 015

.034%* .016

Note. Only predictors in final models were included in the table. Predictors that have no coefficient value in the table were

excluded variables from the related model because of its non-significant effect on outcome variable.

*p< .05, **¥p<.01, ¥**¥p<.001, 1: The all continuous teacher level variables were grand mean centered.



Table 4.12 Final estimations of variance components for teacher level predictors of

Self-Regulation dimensions: Means as Outcomes Model

Random Effects Variance Components  df X R?
ZSSE (Self-Efficacy)
Class mean, Ugj .104 369 1324.46%** 063
Level-1 Effect, 7;; .889
ZSMC (Metacognitive Self-Regulation)
Class mean, Ugj 072 368 1009.59*** 089
Level-1 Effect, r; j 917
ZSGOMAP (Mastery Approach Goals)
Class mean, u; .058 370  896.34*** 033
Level-1 Effect, 1;; .899
ZSGOPAP (Performance Approach Goals)
Class mean, u; .036 371  694.68%**
Level-1 Effect, r; j 931
ZSGOMAYV (Mastery Avoidance Goals)
Class mean, Ugj .031 370  641.28%*%* .031
Level-1 Effect, 1;; 960
ZSGOPAV (Performance Avoidance Goals)
Class mean, u; .044 370 759.90*%*%  .044
Level-1 Effect, r; j 938

w3k p < 00

4.2.2.3 Results of Research Question 2.c: Random Coefficient Model

The research question 2c¢ addressed the student variables in terms of perceptions of
classroom learning environment and Gender as factors explaining the differences in
students’ self-regulation (i.e., Self-Efficacy, Metacognitive Self-Regulation, Mastery
Approach Goals, Performance Approach Goals, Mastery Avoidance Goals, and
Performance Avoidance Goals). This research question was tested by means of
Random Coefficient Model for each dimensions of self-regulation. Dimensions of
classroom learning environment (i.e., Student Cohesiveness, Teacher Support,
Involvement, Investigation, Task Orientation, Cooperation, and Equity) and students’
Gender were included in the models as student level (level-1) variables. In these
models, each class has its own regression equation with an intercept and slopes.

Therefore, results of the analyses will provide information about average of the all
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372 classes’ intercepts and slopes, as well as the amount of variation of regression
equations in terms of intercept and slopes from class to class. The relationship
between a specific predictor variable and the outcome variable which is defined as
slope can be fixed or random. If a slope in the regression equation is fixed, it
indicates that the degree of the relationship between the predictor variable and
outcome variable is same in each class. On the other hand, random variation of the
slope means that the degree of the relationship between a specific predictor variable
and the outcome variable varies from class to class. That is, while the slope can be

steep in one group, it can be flatter in another group.
The regression equation addressing the research question 2c is as follows:
Student level (level-1) model:

Y;j = Boj + By * (S_LFEMALE) + By * (ZSWHSC) + Bs; * (ZSWHTS) + B,
+ (ZSWHINVO0) + Bs; * (ZSWHINVE) + Bg; * (ZSWHTO) + B,
+ (ZSWHCOOP) + Bg; * (ZSWHEQU) + 1;;

Teacher level (level-2) model:

,Boj = Yoo + Uoj

Boj = Yqo0 * Uqj

In these models,

Y;; is the outcome variable (i.e., Self-Efficacy, Metacognitive Self-Regulation,

Mastery Approach Goals, Performance Approach Goals, Mastery Avoidance Goals,

and Performance Avoidance Goals)
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Boj is the mean on each self-regulation dimension (i.e., average scores of the all

classes on related outcome variable)

1] is the differentiating effect of students’ gender in class j (i.e., the mean difference

between male and female students’ scores on related outcome variable)

B2j is the differentiating effect of students’ perception of student cohesiveness in

class j (i.e., the degree to which perceptions of student cohesiveness differences

among students related to outcome variable)

Psj is the differentiating effect of students’ perception of teacher support in class j

(i.e., the degree to which perceptions of teacher support differences among students

related to outcome variable)

B4j is the differentiating effect of students’ perception of involvement in class j (i.e.,

the degree to which perceptions of involvement differences among students related to

outcome variable)

Ps; is the differentiating effect of students’ perception of investigation in class j (i.e.,
the degree to which perceptions of investigation differences among students related

to outcome variable)

Pej is the differentiating effect of students’ perception of task orientation in class j

(i.e., the degree to which perceptions of task orientation differences among students

related to outcome variable)

B7j is the differentiating effect of students’ perception of cooperation in class j (i.e.,

the degree to which perceptions of cooperation differences among students related to

outcome variable)
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Pgj is the differentiating effect of students’ perception of equity in class j (i.e., the

degree to which perceptions of equity differences among students related to outcome

variable)
Bq; is the coefficient for variable q for class j after accounting for other variables

Yoo 1s the average of class means on the outcome variable across the population of

classes

Yqo 18 the average g factor- outcome variable slope across those classes
Ug; = the unique increment to the intercept associated with class j
Ug; = the unique increment to the slope associated with class j

In this regression equation, while f; represents the intercept parameter, all other s

represent the slope parameter of each predictor variable.

While constructing random coefficient models, building strategy which was
suggested by Bryk and Raudenbush (2002) was followed. Among the 8 student level
predictors, firstly, student’s Gender was selected to be included in the model. Gender
was tested in terms of whether it was significantly related to outcome variable and
whether it was randomly varying or not. After deciding whether to retain the gender
in the model as fixed or random, all 7 classroom learning environment variables
(Student Cohesiveness, Teacher Support, Involvement, Investigation, Task
Orientation, Cooperation, and Equity) were subsequently included in the model. If
both fixed and random effects of a predictor were found as significant, this variable
was retained in the model. If only fixed effect was found as significant, that variable
was retained in the model as fixed. On the other hand, even the fixed effect was
found nonsignificant, but random effect was found significant, that variable was
retained in the model as randomly varying. Variables for which neither fixed nor

random effect was found as significant were removed from related model. Based on
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the results of the Random Coefficient Model for each outcome variable, final
estimation of fixed effects and final estimation of random effects were presented in
table 4.13 and 4.14, respectively. Results of the final estimation of random

coefficient model were explained separately for each outcome below.

4.2.2.3.1 Self-Efficacy

Result of the final estimation of fixed effects of Random Coefficient Model /see
Table 4.13) built for Self-Efficacy showed that among the eight level-1 variables,
Student Cohesiveness (ZSWHSC; y = .028, se = .012, p < .05). [Involvement
(ZSWHINVO; y = .169, se = .014, p < .001), Investigation (ZSWHINVE; y = .142,
se =.015, p <.001), Task Orientation (ZSWHTO; y = .348, se =.013, p <.001), and
Equity (ZSWHEQU; y = .119, se = .014, p < .001) were positively and significantly
associated with Self-Efficacy. However, Cooperation (ZSWHCOOP; y = -.114, se =
013, p < .001) was found as negatively related to Self-Efficacy. That is, slope
coefficient of Self-Efficacy — Student Cohesiveness indicated that student who
perceived students’ relationships in the classroom as more positively and friendly
had higher efficacy in science class. The Self-Efficacy — Involvement slope
coefficient indicated that students who tended to involve in classroom activities had
higher confidence in science class. The Self-Efficacy — Investigation slope coefficient
indicated that students who tended to do more inquiry and have problem solving
skills in science class had higher self-efficacy. The slope coefficient of Self-Efficacy
— Task Orientation indicated that students who perceived classroom as more task
oriented reported higher confidence in science class. The Self-Efficacy — Equity slope
coefficient indicated that students who had more equal learning opportunities with
the other students in the same classroom had higher efficacy in learning science. On
the other hand, the Self-Efficacy — Cooperation slope coefficient showed that
cooperation among students in classroom activities decrease students’ confidence in

science class.
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Results of the final estimation of random effects obtained from Random Coefficient
Model (see Table 4.14) showed that variance among the class means 7y, = .049 with
the chi-square statistics of 900.60 was found as statistically significant (p<.001). This
significant variation among 372 classes suggested that this variability might be
explained by inclusion of class level factors in to the model. Moreover, the slopes of
Self-Efficacy — Teacher Support (x2 = 517.25, p< .001), Self-Efficacy — Investigation
(f* = 514.76, p< .001), Self-Efficacy — Task Orientation (x* = 467.51, p< .01), and
Self-Efficacy — Equity (y* =467.39, p< .01), were all varied significantly, which
indicated that in some classes, the slopes ere much steeper than for other classes. In
other words, while the relationships between Self-Efficacy and these variables were
stronger in some classes, they were weaker in other classes. The variability among
classes also suggested that class differences took effect on the slopes for Teacher
Support, Investigation, Task Orientation, and Equity, and class level variables might
account for some of the differences. On the other hand, the variance components of
Student Cohesiveness, Involvement, and Cooperation were not found as significant,
which yielded that class differences did not have an impact on the slops for these
variables. Additionally, although the variance component for Teacher Support was
found as significant, it was not significant predictor of Self-Efficacy, Therefore,

though Teacher Support was retained in the model, it was not the focus.

To find out how much variance of Self-Efficacy was explained in student level the
variances in the Analysis of Variance Model and the Random Coefficient Model
were compared. The proportion of reduction in variance at student level (R?) was

calculated by using g2 estimates of these two models as follows:

o2(random ANOVA)-o?(Means as Outcome) _ 0.889—0.532

R? =
o2(random ANOVA) 0.889

=0.402

By including these student level factors (Student Cohesiveness, Teacher Support,
Involvement, Investigation, Task Orientation, Cooperation, and Equity) as predictors
of Self-Efficacy within class variance was reduced by 40.2 %. Therefore, these

factors account for about 40 % of the student level variance in Self-Efficacy.
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Regarding reliability of the intercept and randomly varying slopes, results of the
HLM analysis showed that reliability of intercept (.54) was quite higher than
reliability of slopes of Teacher Support (.23), Investigation ( .23), Task orientation
(.12), and Equity (.14) (see Table 4.14). Bryk and Raudenbush (2002) suggested that
the reason for the lower reliability of the slopes was that the true slope variance
across classes was much smaller than the variance of the true means and many
classes might be relatively homogeneous on the randomly varying level-1variables

(e.g., Teacher Support, Investigation, Task Orientation, and Equity).

4.2.2.3.2 Metacognitive Self-Regulation

Result of the final estimation of fixed effects of Random Coefficient Model /see
Table 4.13) built for Metacognitive Self-Regulation showed that among the eight
level-1 variables, Gender (S_FEMALE; y = .165, se = .019, p < .001). Student
Cohesiveness (ZSWHSC; y = .042, se = .011, p < .001). Teacher Support
(ZSWHTS; y =.033, se = .012, p < .01). Involvement (ZSWHINVO; y = .058, se =
014, p < .001), Investigation (ZSWHINVE, y = .290, se = .014, p < .001), Task
Orientation (ZSWHTO; y = .323, se = .013, p < .001), and Equity (ZSWHEQU; y =
072, se = .013, p < .001) were positively related to Metacognitive-Self-Regulation.
However, Cooperation (ZSWHCOOP; y = -.059, se = .012, p < .001) was found as
negatively related to Metacognitive-Self-Regulation. Namely, the slope coefficient of
Metacognitive-Self-Regulation — Gender indicated that female students were more
prone to use metacognitive learning strategies in science class than males. The slope
coefficient of Metacognitive-Self-Regulation — Student Cohesiveness indicated that
students who perceived students’ relationships in the classroom as more positively
and friendly reported higher scores on Metacognitive Self-Regulation. The slope
coefficient of Metacognitive-Self-Regulation — Teacher Support indicated that
students who were more supported by science teacher tended to use more
metacognitive-learning strategies. The Metacognitive-Self-Regulation — Involvement
slope coefficient indicated that students who tended to involve in classroom activities

reported using more metacognitive strategies in science class. The Metacognitive-
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Self-Regulation — Investigation slope coefficient indicated that students who tended
to do more inquiry and have problem solving skills in science class used more
metacognitive learning strategies. The slope coefficient of Metacognitive-Self-
Regulation — Task Orientation indicated that students who perceived classroom as
more task oriented reported higher scores on using metacognitive learning strategies
in science class. The Metacognitive-Self-Regulation — Equity slope coefficient
indicated that students who had more equal learning opportunities with the other
students in the same classroom tended to use more metacognitive strategies in
learning science. On the other hand, the Metacognitive-Self-Regulation -
Cooperation slope coefficient showed that higher level of cooperation among
students in classroom activities and conducting group works related to students’

using less metacognitive learning strategies in science class.

Results of the final estimation of random effects obtained from random coefficient
model (see Table 4.14) showed that variance among the class means 74y = .041 with
the chi-square statistics of 607.31 was found as statistically significant (p<.001). This
significant variation among 372 classes suggested that this variability might be
explained by inclusion of class level factors in to the model. Moreover, the slopes of
Metacognitive-Self-Regulation — Gender (Xz =490.422, p< .001), Metacognitive-Self-
Regulation — Investigation (y* = 489.51, p< .001), Metacognitive-Self-Regulation —
Task Orientation (x° = 421.48, p< .05), and Metacognitive-Self-Regulation — Equity
(X2 = 448.15, p< .001), were all varied significantly, which indicated that in some
classes, the slopes are much steeper than for other classes. In other words, while the
relationships between Metacognitive Self-Regulation and these variables were
stronger in some classes, they are weaker in other classes. The variability among
classes also suggested that class differences took effect on the slopes for Gender,
Investigation, Task Orientation, and Equity, and class level variables might account
for some of the differences. On the other hand, the variance components of Student
Cohesiveness, Teacher Support, Involvement, and Cooperation were not significant,
which implies that class differences did not have an impact on the slops for these

variables.
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To find out how much variance of Metacognitive Self-Regulation was explained in
student level the variances in the Analysis of Variance Model and the Random
Coefficient Model were compared. The proportion of reduction in variance at student
level (R?) was calculated by comparing o2 estimates of Analysis of Variance Model

and the Random Coefficient Model of as follows:

o%(random ANOVA)—o?(Means as Outcome) _ 0.916—0.512

R* =
o2(random ANOVA) 0.916

=0.441

By including these student level factors (Gender, Student Cohesiveness, Teacher
Support, Involvement, Investigation, Task Orientation, Cooperation, and Equity) as
predictors of Metacognitive Self-Regulation, within class variance was reduced by
44.1 %. Therefore, these factors account for about 44 % of the student level variance

in Metacognitive Self-Regulation.

Regarding reliability of the intercept and randomly varying slopes, results of the
HLM analysis showed that reliability of intercept (.35) was quite reliable than
reliability of slopes of Gender (.20), Investigation ( .23), Task orientation (.12), and
Equity (.16) (see Table 4.14).

4.2.2.3.3 Mastery Approach Goals

Regarding Mastery Approach Goals, result of the fixed effects of Random
Coefficient Model (see table 4.13) showed that among the eight level-1 variables,
Gender (S_FEMALE, y = .124, se = .018, p < .001). Student Cohesiveness
(ZSWHSC, y = .047, se = .011, p < .001), Task Orientation (ZSWHTO, y = .498, se
= .014, p < .001), and Equity (ZSWHEQU, y = .153, se = .014, p < .001) were
positively and significantly related to Mastery Approach Goals. However,
Cooperation (ZSWHCOOQOP, y = -.028, se = .012, p < .05) was found as negatively
related to Mastery Approach Goals. Namely, the slope coefficient of Mastery
Approach Goals — Gender indicated that female student tended to set more mastery
approach oriented goals in science class than males. The slope coefficient of Mastery

Approach Goals — Student Cohesiveness indicated that students who perceived

191



students’ relationships in the classroom as more positively and friendly reported
higher scores on Mastery Approach Goals. The slope coefficient of Mastery
Approach Goals — Task Orientation indicated that students who perceived classroom
as more task oriented were more likely to focus on mastering course subject and
value learning. The Mastery Approach Goals — Equity slope coefficient indicated
that students who had more equal learning opportunities with the other students in
the same classroom were more likely to approach success in learning science. On the
other hand, Mastery Approach Goals — Cooperation slope coefficient showed that
higher level of cooperation among students in classroom activities and conducting
group works related to students’ setting less mastery approach oriented goals in

science class.

Results of the final estimation of random effects obtained from random coefficient
model (see Table 4.14) showed that that variance among the class means 7oy = .026
with the chi-square statistics of 538.43 was found as statistically significant (p<.001).
This significant variation among 372 classes suggested that this variability might be
explained by inclusion of class level factors in to the model. Moreover, the slopes of
Mastery Approach Goals — Gender (x2 =443.15, p< .01), Mastery Approach Goals —
Teacher Support (Xz =454.79, p< .01), Mastery Approach Goals — Involvement (x2 =
448.64, p< .01), Mastery Approach Goals — Task Orientation (y* = 584.85, p< .001),
and Mastery Approach Goals - Equity (x> = 509.09, p< .001), were all varied
significantly, which indicated that in some classes, the slopes are much steeper than
for other classes. In other words, while the relationships between Mastery Approach
Goals and these variables were stronger in some classes, they are weaker in other
classes. The variability among classes also suggested that class differences took
effect on the slopes for Gender, Teacher Support, Involvement, Task Orientation, and
Equity, and class level variables might account for some of the differences. On the
other hand, the variance components of Student Cohesiveness, and Cooperation were
not significant, which suggested that class differences did not have an impact on the
slops for these variables. Additionally, although the variance components for

Teacher Support, and Involvement were found as significant, they were not

192



significant predictors of Mastery Approach Goals, Therefore, though Teacher

Support and Involvement were retained in the model, they were not the focus.

To find out how much variance of Mastery Approach Goals was explained in student
level the variances in the Analysis of Variance Model and the Random Coefficient
Model were compared. The proportion of reduction in variance at student level (R?)

2

was calculated by comparing ¢“ estimates of Analysis of Variance Model and the

Random Coefficient Model of as follows:

o%(random ANOVA)—o?(Means as Outcome) _ 0.898—0.484
o2(random ANOVA) - 0.898

R? = =0.461

By including these student level factors (Gender, Student Cohesiveness, Teacher
Support, Involvement, Task Orientation, Cooperation, and Equity) as predictors of
Mastery Approach Goal Orientation, within class variance was reduced by 46.1 %.
Therefore, these factors account for about 46 % of the student level variance in

Mastery Approach Goal Orientation

Regarding reliability of the intercept and randomly varying slopes, results of the
HLM analysis showed that reliability of intercept was .26, of Gender was .14, of
Teacher Support was .20, of Involvement was .16, of Task orientation was .30, and

of Equity was .23 (see Table 4.14).

4.2.2.34 Performance Approach Goals

Result of the fixed effects of Random Coefficient Model (see Table 4.13) built for
Performance Approach Goals revealed Gender (S_FEMALE, y = .085 se = .020, p <
.001). Student Cohesiveness (ZSWHSC, y = .032, se = .012, p < .01), Task
Orientation (ZSWHTO, y = .370, se = .015, p < .001), and Equity (ZSWHEQU, y =
.066, se = .015, p < .001) were positively related to Performance Approach Goals.
Namely, the slope coefficient of Performance Approach Goals — Gender indicated
that female student tended to set more performance approach oriented goals in

science class than males. The slope coefficient of Performance Approach Goals —
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Student Cohesiveness indicated that students who perceived students’ relationships in
the classroom as more positively and friendly reported higher scores on Performance
Approach Goals. The slope coefficient of Performance Approach Goals — Task
Orientation indicated that students who perceived classroom as more task oriented
were more likely to set performance approach goals such as performing better than
classmates. The Performance Approach Goals — Equity slope coefficient indicated
that students who had more equal learning opportunities with the other students in
the same classroom were more likely to have performance approach oriented goals in

learning science.

Results of the final estimation of random effects obtained from Random Coefficient
Model (see Table 4.14) showed that that variance among the class means 7,5, = .021
with the chi-square statistics of 628.09 was found as statistically significant (p<.001).
This significant variation among 372 classes suggested that this variability might be
explained by inclusion of class level factors in to the model. Moreover, the slopes of
Performance Approach Goals —Involvement (x> = 451.12, p< .01), Performance
Approach Goals — Task Orientation (y* = 460.51, p< .01), and Performance
Approach Goals - Equity (x2 = 484.56, p< .001), were all varied significantly, which
indicated that in some classes, the slopes are much steeper than for other classes. In
other words, while the relationships between Performance Approach Goals these
variables were stronger in some classes, they are weaker in other classes. The
variability among classes also suggested that class differences took effect on the
slopes for Involvement, Task Orientation, and Equity and class level variables might
account for some of the differences. On the other hand, the variance components of
Gender, Student Cohesiveness, Involvement, and Cooperation were not significant,
which implies that class differences did not have an impact on the slops for these
variables. Additionally, although the variance component for Involvement was found
as significant, it was not significant predictor of Performance Approach Goals.

Therefore, though Involvement was retained in the model, it was not the focus.
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To find out how much variance of Performance Approach Goals was explained in
student level the variances in the Analysis of Variance Model and the Random
Coefficient Model were compared. The proportion of reduction in variance at student
level (R?) was calculated by comparing o2 estimates of Analysis of Variance Model

and the Random Coefficient Model of as follows:

o%(random ANOVA)—o?(Means as Outcome) _ 0.931-0.714

R* =
o2(random ANOVA) 0.931

=0.233

By including these student level factors (Gender, Student Cohesiveness,
Involvement, Task Orientation, and Equity) as predictors of Performance Approach
Goals within class variance was reduced by 23.3 %. Therefore, these factors account
for about 23 % of the student level variance in performance approach goal

orientation.

Regarding reliability of the intercept and randomly varying slopes, results of the
HLM analysis showed that reliability of intercept (.31) was quite reliable than
reliability of slopes of Involvement ( .15), Task orientation (.17), and Equity (.14)
(see Table 4.14).

4.2.2.3.5 Mastery Avoidance Goals

Result of the fixed effects of random coefficient model (see Table 4.13) built for
Mastery Avoidance Goals showed that among the eight level-1 variables, Gender
(S_FEMALE, y = .118 se = .023, p < .001), Task Orientation (ZSWHTO, y = .113
se = .014, p < .001), and Cooperation (ZSWHCOOP, y = .178, se = .015, p < .001)
were positively an significantly related to Mastery Avoidance Goals. However,
Involvement (ZSWHINVO, y = -.047 se = .017, p < .01) was found as negatively
related to Mastery Avoidance Goals. Namely, the slope coefficient of Mastery
Avoidance Goals — Gender indicated that female student tended to set more mastery
avoidance oriented goals in science class than males. The slope coefficient of
Mastery Avoidance Goals — Task Orientation indicated that students who perceived

classroom as more task oriented reported higher scores on Mastery Avoidance Goals.
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The Mastery Avoidance Goals — Cooperation slope coefficient indicated that
students who perceived classroom learning environment as more cooperative were
more likely to have mastery avoidance oriented goals in learning science. On the
other hand, The Mastery Avoidance Goals — Involvement slope coefficient indicated
that students who tended to involve in classroom activities reported setting less

Mastery avoidance goals in science class.

Results of the final estimation of random effects obtained from random coefficient
model (see Table 4.14) showed that that variance among the class means 7,y = .035
with the chi-square statistics of 480.83 was found as statistically significant (p<.001).
This significant variation among 372 classes suggested that this variability might be
explained by inclusion of class level factors in to the model. Moreover, the slopes of
Mastery Avoidance Goals — Gender (y* = 427.51, p< .05), Mastery Avoidance Goals
—Involvement (x2 =423.51, p< .05), and Mastery Avoidance Goals — Investigation (x2
=429.11, p< .05) were all varied significantly, which indicated that in some classes,
the slopes are much steeper than for other classes. In other words, while the
relationships between Mastery Avoidance Goals and these variables were stronger in
some classes, they are weaker in other classes. The variability among classes also
suggested that class differences took effect on the slopes for Gender, Involvement,
and [Investigation, and class level variables might account for some of the
differences. On the other hand, the variance components of Task Orientation and
Equity were not significant, which implies that class differences did not have an
impact on the slops for these variables. Additionally, although the variance
component for Investigation was found as significant, it was not significant predictor
of Mastery Avoidance Goals, Therefore, though Investigation was retained in the

model, it was not the focus.

To find out how much variance of Mastery Avoidance Goals was explained in
student level the variances in the Analysis of Variance Model and the Random

Coefficient Model were compared. The proportion of reduction in variance at student
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level (R?) was calculated by comparing o2 estimates of Analysis of Variance Model

and the Random Coefficient Model of as follows:

o%(random ANOVA)—o?(Means as Outcome) _ 0.960—0.884

R* =
o2(random ANOVA) 0.960

=0.079

By including these student level factors (Gender, Involvement, Investigation, Task
Orientation, and Equity) as predictors of Mastery Avoidance Goals, within class
variance was reduced by 7.9%. Therefore, these factors account for about 8% of the

student level variance in Mastery Avoidance Goal Orientation.

Regarding reliability of the intercept and randomly varying slopes, results of the
HLM analysis showed that reliability of intercept (.24) was quite reliable than
reliability of slopes of Gender ( .11), Involvement (.12), and Investigation (.14) (see
Table 4.14).

4.2.2.3.6 Performance Avoidance Goals

Result of the fixed effects of Random Coefficient Model (see Table 4.13) showed
that among the eight level-1 variables, Student Cohesiveness (ZSWHSC, y = .043, se
= .014, p < .01), Task Orientation (ZSWHTO, y = 213, se = .016, p < .001),
Cooperation (ZSWHCOQP, y = .143, se = .015, p < .001), and Equity (ZSWHEQU,
y = .063, se = .016, p < .001) were positively and significantly associated with
Performance Avoidance Goals. However, Involvement (ZSWHINVO, y = -.044, se =
015, p < .01) was found as negatively related to Performance Avoidance Goals.
Namely, the slope coefficient of Performance Avoidance Goals — Student
Cohesiveness indicated that students who perceived students’ relationships in the
classroom as more positively and friendly reported higher scores on Performance
Avoidance Goals. The slope coefficient of Performance Avoidance Goals — Task
Orientation indicated that students who perceived classroom as more task oriented
reported higher scores on Performance Avoidance Goals. Performance Approach
Goals — Cooperation slope coefficient showed that higher level of cooperation

among students in classroom activities and conducting group works related to
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students’ setting more performance avoidance oriented goals in science class. The
Mastery Avoidance Goals — Equity slope coefficient indicated that students who had
more equal learning opportunities with the other students in the same classroom were
more likely to have performance avoidance oriented goals in learning science. On the
other hand, The Performance Avoidance Goals — Involvement slope coefficient
indicated that students who tended to involve in classroom activities reported setting

less Performance avoidance goals in science class.

Results of the final estimation of random effects obtained from random coefficient
model (see Table 4.14) showed that that variance among the class means 7oy = .039
with the chi-square statistics of 502.21 was found as statistically significant (p<.001).
This significant variation among 372 classes suggested that this variability might be
explained by inclusion of class level factors in to the model. Moreover, the slopes of
Performance Avoidance Goals —Gender (x2 = 434.68, p< .05), Performance
Avoidance Goals — Student Cohesiveness (X2 = 423.59, p< .05), Performance
Avoidance Goals — Task Orientation (x> = 455.88, p< .01), and Mastery Avoidance
Goals — Equity (x* = 439.70, p< .01) were all varied significantly, which indicated
that in some classes, the slopes are much steeper than for other classes. In other
words, while the relationships Performance Avoidance Goals and between these
variables were stronger in some classes, they are weaker in other classes. The
variability among classes also suggested that class differences took effect on the
slopes for Gender, Student Cohesiveness, Task Orientation, and Equity, and class
level variables might account for some of the differences. On the other hand, the
variance components of Involvement and Cooperation were not significant, which
implies that class differences did not have an impact on the slops for these variables.
Additionally, although the variance component for Gender was found as significant,
it was not significant predictors of Performance Avoidance Goals, Therefore, though

Gender was retained in the model, it was not the focus.

To find out how much variance in Performance Avoidance Goals was explained in

student level the variances in the Analysis of Variance Model and the Random
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Coefficient Model were compared. The proportion of reduction in variance at student
level (R?) was calculated by comparing o2 estimates of Analysis of Variance Model

and the Random Coefficient Model of as follows:

o2(random ANOVA)-o?(Means as Outcome) _ 0.938-0.783

R?2 = =
o2(random ANOVA) 0.938

=0.165

By including these student level factors (Gender, Student Cohesiveness, Involvement,
Task Orientation, Cooperation, and Equity) as predictors of Performance Avoidance
Goals, within class variance was reduced by 16.5%. Therefore, these factors account
for about 17 % of the student level variance in performance avoidance goal

orientation.

Regarding reliability of the intercept and randomly varying slopes, results of the
HLM analysis showed that reliability of intercept (.26) was quite reliable than
reliability of slopes of Gender ( .17), Student Cohesiveness ( .12), Task Orientation (
.19) and Equity ( .20) (see Table 4.14).
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Table 4.13 Final estimation of fixed effects for student level predictors of Self-Regulation dimensions: Random Coefficient Model

00¢

Self-Efficac Metacognitive Self-  Mastery Approach Performance Mastery Avoidance Performance
Y regulation Goals Approach Goals Goals Avoidance Goals
Fixed Effects y SE 4 SE y SE y SE y SE 4 SE
Model for Class
Means'

Intercept -.006 .014 -.092%#%* .016 -.061#** .015 -.043* .017 -.064%* .019 -.000 .019
(Ségfé\;[r?LE 165%** .019 124 .018 .085#*%* .020 18 .023 .013 .023
ZSWHSC
(Student .028%* .012 .042%%* 011 0477%%* .011 .032%* 012 .043%* 014
Cohesiveness)
ZSWHTS s
(Teacher Support) .022 .015 .033 012 .009 .013
ZSWHINVO d69*F+ 014 058 #* .014 .009 .014 .020 .015 -.047%* .017 -.044+* .015
(Involvement)
ZSWH.INYE J142%%% 015 290%** .014 011 .017
(Investigation)
ZS.WHT.O (Task 348+ 013 325%%* .013 A498*** .014 370%** .015 A 13%E .014 213%%% .016
Orientation)
ZSWHCOOP L14E 013 059 012 -028% 012 178%k% 015 143Fr 015
(Cooperation)
(ZEscmlt{y];:QU A19%F 014 072 013 153% 014 066%*F 015 06345 016

Note. Only predictors in final models were included in the table. Predictors that have no coefficient value in the table were
excluded variables from the related model because of its non-significant fixed and random effect on outcome variable.
*p< .05, ¥*p<.01, ¥**p<.001

1: The all continuous student level variables were grand mean centered



Table 4.14 Final estimation of random effects for student level predictors of Self-

Regulation dimensions: Random Coefficient Model

Random Effects CZSESESE s df r R? Rehgglhty
ZSSE (Self-Efficacy)
Class mean, ug; ..049 371  900.66%*: 532
ZSWHTS (Teacher Support), u,; .019 371 517.25%%** 231
ZSWHINVE (Investigation), uUy; .019 371 514.76%** 230
ZSWHTO (Task Orientation), ug j .008 371 467.51%* 117
ZSWHEQU (Equity), uy; 011 371 467.39%* 141
Level-1 Effect, r; j 532 402
ZSMC (Metacognitive Self-Regulation)
Class mean, ug; .041 371  607.31%%** 352
S_FEMALE(Gender), u,; .033 371 490.422%** 204
ZSWHINVE (Investigation), us; .016 371  489.51%%* 230
ZSWHTO (Task Orientation), ug; .008 371 421.48%* 118
ZSWHEQU (Equity), ug; .010 371 448.15%* .160
Level-1 Effect, 7;; 512 441
ZSGOMAP (Mastery Approach Goals)
Class mean, ug; .026 371  538.43%: 260
S_FEMALE(Gender), u, ; .021 371 443.15%* 144
ZSWHTS (Teacher Support), us; .017 371 454.79%*% 197
ZSWHINVO (Involvement, u,; .012 371 448.64%* 159
ZSWHTO (Task Orientation), us; .027 371  584.85%** 304
ZSWHEQU (Equity), uy; .020 371 509.09%** 227
Level-1 Effect, r; ; 484 461
ZSGOPAP (Performance Approach
Goals)
Class mean, Upj 021 371  628.09%%* 313
ZSWHINVO (Involvement, us; .013 371 451.12%* .149
ZSWHTO (Task Orientation), uy; 015 371 460.51%* 167
ZSWHEQU (Equity), us; .013 371  484.56%** .143
Level-1 Effect, r; j 714 233
ZSGOMAYV (Mastery Avoidance Goals)
Class mean, ug; .035 371  480.83%%: 236
S_FEMALE(Gender), u,; .024 371 427.51% .109
ZSWHINVO (Involvement, u,; .013 371 423.51* 124
ZSWHINVE (Investigation), us; .015 371 429.11% 135
Level-1 Effect, r; j 884 .079
ZSGOPAV (Performance Avoidance
Goals)
Class mean, ug; .039 371 502.21 %% 259
S_FEMALE(Gender), u, ; .039 371 434.68%* .166
ZSWHSC (Student Cohesiveness), uy; .009 371 423.59* 117
ZSWHTO (Task Orientation), u, j .020 371 455.88** 187
ZSWHEQU (Equity), ug; .021 371 439.70%** .199
Level-1 Effect, 7;; 783 165

*p< .05, #*p<.01, ***p<.00
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4.2.2.4 Results of Research Question 2.d: Intercepts and Slopes as Outcomes
Model

In order to test the research question about teacher characteristics which influence

the effect of student variables on the students’ self-regulation, Intercepts and Slopes

as Outcomes Model was conducted for each outcome variable (i.e., Self-Efficacy,

Metacognitive Self-Regulation, Mastery Approach Goals, Performance Approach

Goals, Mastery Avoidance Goals, and Performance Avoidance Goals).

In this model, randomly varying slopes of significant predictors which were found by
Random Coefficient Models in previous section were regarded as outcome variable.
Namely, the variability in level-1 (student level) coefficients from class to class was
examined to ascertain whether level-2 (class level) factors explain the variability.
The coefficient was an indicator of the amount of influence a variable has on the
endogenous variable. There was only one level-2 equation for each randomly varying
level-1 Beta (slope) coefficient. The level-2 variables which were found as
significantly related with level-1 variables are called as moderation effect which
referred to the cross-level interaction between student level predictors and class level

predictors.

Conducting an Intercepts and Slopes as Outcomes Model for research Question 2d
requires the results of three previous research questions: (2a) Analysis of Variance
Model, in order to find out whether classes differ in dimensions of students’ Self-
Regulation (i.e., Self-Efficacy, Metacognitive Self-Regulation, Mastery Approach
Goals, Performance Approach Goals, Mastery Avoidance Goals, and Performance
Avoidance Goals), (2b) Means as Outcomes Model, in order to find out the class
level factors that explain the variability in intercepts of each dimension of students’
Self-Regulation, and (2c) Random Coefficient Model, in order to find out the student
level factors that have fixed or random effect on each dimensions of students’ Self-
Regulation. In the light of these findings the research question 2d was tested for each
dimension of students’ Self-Regulation. Since the final estimation of previous

models for each dimension were found as different from each other, results of the
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Intercepts and Slopes as Outcomes Models were considered separately in following

sections.

4.2.2.4.1 Self-Efficacy: Results of Intercepts and Slopes as Outcomes
Model

By considering the results of the previous analyses, Intercepts and Slopes as
Outcomes Model was built for Self-Efficacy, subsequently. The first model was built
with the class level variables that were previously found as significantly related to
intercept of Self-Efficacy in the Means as Outcomes Model (Emotional Exhaustion
and Personal Accomplishment) and student level variables that were previously
found as significant predictors of Self-Efficacy in Random Coefficient Model
(/Student Cohesiveness, Teacher Support, Involvement, Investigation, Task

Orientation, Cooperation, and Equity).

The equations for the first model in these analyses are:

Student Level (level-1) Model:

Self — Efficacy (Y;j)
= Poj + B1j * (ZSWHSC) + By * (ZSWHTS) + B3,
* (ZSWHINVO) + sy * (ZSWHINVE) + Bs; * (ZSWHTO) +
* (ZSWHCOOP) + B;; * (ZSWHEQU) + 1;;

Class level (level-2) model:

Boj = Yoo + Vo1 * (ZTBUEE) + vz * (ZBUPA); + uy;
,31j = Y10

B2j = V20 + Uy

,331' = Y30
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,34j = Yao + Uyj
Bsj = Vso + Us;
:86]' = Yeo0

,37j = Y70 t Uyj

Result of the model presented above showed that Emotional Exhaustion and
Personal accomplishment were found as significant, and these variables were

retained in the model.

As a next step, 9 level-2 variables (i.e., Teacher’s Gender, Experience, Efficacy for
Student Engagement, Efficacy for Instructional Strategies, Efficacy for Classroom
Management, Job Satisfaction, Emotional Exhaustion, Personal Accomplishment,
and Implicit Theory of Science Ability) were incorporated in the randomly varying
slopes of significant predictors (Investigation, Task Orientation, and Equity) of the
model. However, since Teacher Support was not significant predictor of Self-

Efficacy, this variable was not tested for moderation effect.

Afterwards, these 9 level-2 variables were subsequently included in the slope of

Investigation. The equations for second model in this analysis are:

Self — Efficacy (Yij)
= Poj + B1j * (ZSWHSC) + By * (ZSWHTS) + B3,
* (ZSWHINVO) + B4 * (ZSWHINVE) + Bs; * (ZSWHTO) + B,
* (ZSWHCOOP) + B;; * (ZSWHEQU) + 1;;

Class level (level-2) model:
,Boj =Yoo + Yo1 * (ZTBUEE)j + Vo2 * (ZBUPA)]' + Upj
,31j = Y10
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,sz = Y20 t Uyj
,331' = Y30

Baj = Vao + Va1 * (T_FEMALE) ; + 45 * (ZT_EXPER); + Y43 * (ZTSESE); + V44
+ (ZTSEIS)j + Va5 * (ZTSECM); + Va6 * (ZTJS);
+ V47 * (ZTBUEE) + Vag * (ZBUPA) ; + V4o * (ZTITSA); + uy;

Bsj = Vso + Us;
,Bej = Yoo

,37j = Y70 t Uyj

Result of the model presented above showed that none of the 9 level-2 variables were
found as significant. Therefore all level-2 variables were removed from the model of

Investigation slope.

Then, the same procedure was followed in the tests for Task Orientation. The

equations for the third model in this analysis are:

Student level (leve-1) model:

Self — Efficacy (Y;j)
= Poj + B1j * (ZSWHSC) + By * (ZSWHTS) + B3,
x (ZSWHINVO) + B * (ZSWHINVE) + Bs; * (ZSWHTO) + B¢,
+ (ZSWHCOOP) + B, * (ZSWHEQU) + 1,

Class level (level-2) model:

Boj = Yoo + Yo1 * (ZTBUEE); + v, * (ZBUPA) + uy;

,31j = Y10
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,sz = Y20 t Uyj
,331' = V30
Baj = Vao + Uy

Bsj = ¥so t¥s1* (T_FEMALE); + ys; * (ZT_EXPER); + ys3 * (ZTSESE);
+ V54 * (ZTSEIS)j + vs55 * (ZTSECM); + ys6 * (ZT]S); + V57
+ (ZTBUEE) + ysg * (ZBUPA); + yso * (ZTITSA); + us;

,Bej = Yoo

,37j = Y70 t Uy

Among these 9 level-2 variables, only Experience and Personal Accomplishment
were found as significant. Therefore, only these two variables were retained in the

model of Task Orientation slope.

Finally, the 9 level-2 variables were also included in the model of the Equity slope.

The equations for the third model in this analysis are:

Student level (leve-1) model:

Self — Efficacy (Y;j)
= Poj + B1j * (ZSWHSC) + By * (ZSWHTS) + B3,
x (ZSWHINVO) + B * (ZSWHINVE) + Bs; * (ZSWHTO) + B¢,
+ (ZSWHCOOP) + B, * (ZSWHEQU) + 1,

Class level (level-2) model:

Boj = Yoo + Yo1 * (ZTBUEE) + yo2 * (ZBUPA); + uy;

,31j = Y10
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,sz = Y20 t Uyj
,331' = Y30
Baj = Vao + Uy

Bsj = ¥so+ Vs1* (ZT_EXPER ); + ys, *x (ZBUPA); + us;

,Bej = Yoo

,6’7]- = Y70 + V71 * (T_FEMALE)]- + y5, * (ZT_EXPER )]- + Y73 * (ZTSESE)]- + V74
+ (ZTSEIS); + yy5 * (ZTSECM); + v76 * (ZTJS);
+ ¥77 * (ZTBUEE); + y75 * (ZBUPA)j + Y79 * (ZTITSA); + uy;

Results showed that among the 9 level-2 variables, only Efficacy for Instructional
Strategies was found as significant. Therefore, only Efficacy for Instructional
Strategies was retained in the model of Equity slope. As a full final result of these
four models, the final estimation of Intercepts and Slopes as Outcomes Model was

represented as the following equation:

Student level (leve-1) model:

Self — Efficacy (Y;j)
= Poj + B1j * (ZSWHSC) + By * (ZSWHTS) + B3,
* (ZSWHINVO) + B4) * (ZSWHINVE) + Bs; * (ZSWHTO) + B,
* (ZSWHCOOP) + B;; * (ZSWHEQU) + 1;;

Class level (level-2) model:

Boj = Yoo t Vo1 * (ZTBUEE) + vz * (ZBUPA); + uy;

,31j = Y10
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,sz = Y20 t Uyj
,331' = V30
Baj = Vao + Uy

Bsj = Vso+ Vs1* (ZT_EXPER ); + ys;, * (ZBUPA); + us;

,Bej = Yoo
B7j = Y70 + V71 * (ZTSEIS); + uy;

Results of the final estimation of fixed effects obtained from the final full Intercepts
and Slopes as Outcomes Model for Self-Efficacy were presented in table 4.15. The
results of the final full Intercepts and Slopes as Outcomes Model also included the
results of Means as Outcome Model (research Question 2b). Students’ average Self-
Efficacy was significantly associated with teachers’ Emotional Exhaustion and
Personal Accomplishment. Self-Efficacy was positively related to teachers’
Emotional Exhaustion (ZTBUEE; y = .032, se = .014, p < .05) and Personal
Accomplishment (ZBUPA; y = .047, se = .015, p < .01). That is, the higher science
teachers experience Emotional Exhaustion and Personal Accomplishment, the higher

students have confidence in learning science.

Moreover, the results from the Random Coefficient Model (Research Question 2c¢)
were also reported in the final full Intercepts and Slopes as Outcomes Model. Student
Cohesiveness, Involvement, Investigation, Task Orientation, Cooperation, and Equity
were found as significantly related to students’ Self-Efficacy. Student Cohesiveness
(ZSWHSC; y = .028, se = .011, p < .05). Involvement (ZSWHINVO; y = .1609, se =
.014, p < .001), Investigation (ZSWHINVE; y = .142, se = .015, p < .001), Task
Orientation (ZSWHTO; y = .348, se = .013, p < .001), and Equity (ZSWHEQU; y =
119, se = .014, p < .001) were positively associated with Self-Efficacy. However,
Cooperation (ZSWHCOOP; y = -.116, se = .013, p < .001) was found as negatively
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related to Self-Efficacy. That is, the average slope coefficient of Self-Efficacy —
Student Cohesiveness indicated that student who perceived students’ relationships in
the classroom as more positively and friendly had higher efficacy in science class.
The average Self-Efficacy — Involvement slope coefficient indicated that students who
tended to involve in classroom activities had higher confidence in science class. The
average Self-Efficacy — Investigation slope coefficient indicated that students who
tended to do more inquiry and have problem solving skills in science class had
higher self-efficacy. The average slope coefficient of Self-Efficacy — Task
Orientation indicated that students who perceived classroom as more task oriented
reported higher confidence in science class. The average Self-Efficacy — Equity slope
coefficient indicated that students who had more equal learning opportunities with
the other students in the same classroom had higher efficacy in learning science. On
the other hand, the average Self-Efficacy — Cooperation slope coefficient showed that
cooperation among students in classroom activities decrease students’ confidence in
science class. Comparison of the coefficients obtained from Random Coefficient
Model and Intercepts and Slopes as Outcomes Model showed a slight difference in
magnitude, although they were identical in terms of directions and interpretations.
This difference might be emerged because of the inclusion of level-2 variables into

the Intercept and Slopes Model.

Regarding moderation effect, results of final full Intercepts and Slopes as Outcomes
Model yielded some cross-level interactions among the predictors of Self-Efficacy.
Firstly, the Task Orientation slope coefficient model had two significant class level
variables: Experience (ZT_EXPER; y51= -.029, se = .010, p < .01) and Personal
Accomplishment (ZTBUPA; y5,=.026, se = .011, p < .05). Namely, Experience and
Personal Accomplishment moderated the effect of Task orientation on Self-Efficacy.
The relationship between students’ efficacy in science class and perception of task
orientation was weaker in the classrooms thought by the more experienced teachers,
but stronger for the students in the classrooms thought by the teachers who had

higher level personal accomplishment.
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The Self-Efficacy — Task Orientation slope model is:

,85 = Yso0 + Y51 * (ZT_EXPER) + V52 * (ZBUPA) + Us

P is the overall Task Orientation slope

Yso 18 the average Task Orientation — Self-Efficacy slope across the classes

Y51 1s the effect of Experience on the overall slope

Y52 1s the effect of Personal Accomplishment on the overall slope

Us is the random effect or error

These coefficients were found as y5o=.348, y5,=-.029, and y5,= .026. Incorporating

these coefficients into the equation resulted with:

Bs = 0.348 — 0.029(ZT_EXPER) + 0.026(ZBUPA) + us

Secondly, the Equity coefficient model had only one significant class level variable:
Efficacy for Instructional Strategies (ZTSEIS; y,1=-.021, se = .010, p < .05). That
is, science teachers’ Efficacy for Instructional Strategies mediated the effect of
students’ perceptions of Equity in science class with Self-Efficacy. The students’
perception of equity in science class had less of influence on Self-Efficacy in the
classrooms thought by the teachers having higher confidence in using instructional

strategies in science class.

The Self-Efficacy — Equity slope model is:

B7 = Y70 + V71 * (ZTSEIS) + u,

B is the overall Equity slope

Y70 18 the average Equity — Self-Efficacy slope across the classes
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y71 18 the effect of Efficacy for Instructional Strategies on the overall slope
u, is the random effect or error

These coefficients were found as y,o= .119, and y,;= -.021. Incorporating these

coefficients into the equation results with:
B, = 0.119 — 0.021(ZTSEIS) + u,

The results of the final estimation of variance components obtained from the full
final Intercepts and Slopes as Outcomes Model for Self-Efficacy were presented in
table 4.16. The proportion of variance explained in each Self-Efficacy slope model
with significant class level predictors were calculated by comparing variance
components obtained from Random Coefficient Model and final full Intercepts and

Slopes as Outcomes Model as follows:
Proportion of variance explained in S, ;:

Tqq(Random Coefficient)—tqq(Intercepts and Slopes as Outcomes)

RZ

Tqq(Random Coefficient)

Byq; is Self-Efficacy or the slope coefficient for a given variable

0.049-0.047

Proportion of variance explained in Self-Efficacy, fy;: R? = BTy Y 0.041
Proportion of variance explained in Task Orientation, fs;: R? = % = 0.125
Proportion of variance explained in Equity, f7;: R2 = 201170010 _ 5 497

0.011

Based on these findings, it was concluded that 4.1% of the variance in the between
class difference in mean Self-Efficacy was accounted for by Emotional Exhaustion
and Personal Accomplishment. For Task Orientation, although 12.5% reduction in

the variance was accounted for by Experience and Personal Accomplishment,
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significant differences still remained among classes (X2 =439.77, p<0.01). Moreover,
for Equity, 9.1% of the variance was accounted for by Efficacy for Instructional
Strategies. However, still there was a significant variability among the classes (y*
=468.42, p<0.01). All of these proportions indicated that small amount of variations

had been accounted for.

Table 4.15 Final estimation of fixed effects for Self-Efficacy: Intercepts and Slopes

as Outcomes Model

Fixed Effects Coefficient SE
ZSSE (Self-Efficacy), Model for Class Means'

Intercept, yoo -.007 .014
ZTBUEE (Emotional Exhaustion), y¢ .032* .014
ZTBUPA (Personal Accomplishment), y,, 047+ .015

ZSWHSC (Student Cohesiveness), ¥4 .028* 011

ZSWHTS (Teacher Support), ¥,q .021 .014

ZSWHINVO (Involvement), y3, .169%** .014

ZSWHINVE (Investigation), ¥, 42% %% 015

ZSWHTO (Task Orientation), ys, 348%** .013
ZT_EXPER (Experience), Y5 -.029%* .010
ZTBUPA (Personal Accomplishment), s, .026* 011

ZSWHCOOP (Cooperation), Y, - 116%** .013

ZSWHEQU (Equity), ¥ 119%%* .014
ZTSEIS (Efficacy for instructional strategies), ¥7¢ -.021%* .010

Note. Only predictors in final model were included in the table.
*p< .05, ¥*p<.01, ¥*¥*p<.001
1: The all continuous student level and class level variables were grand mean

centered
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Table 4.16 Final estimation of variance components for Self-Efficacy: Intercepts and

Slopes as Outcomes model

Random Effects C(Yriggﬁgts df r R*  Reliability
ZSSE (Self-Efficacy)

Class mean, Ugj 047 369 885.19*** 041 532
ZSWHTS (Teacher Support), u, .019 371  516.97%#%* 231
ZSWHINVE (Investigation), u,; .019 371  514.53%%* 230
ZSWHTO (Task Orientation), us; .007 369 439.77%*% 125 117
ZSWHEQU (Equity), uy; .010 370 468.42%+  .091 141
Level-1 Effect, 1;; 533 401

Note. Only predictors in final model were included in the table.

*p< .05, ¥¥p<.01, ***p<.001
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Teacher Variables — Level -2 Self-Regulation — Level-1

Self-Efficacy

Beliefs
| Efficacy for Student Engag.

Classroom Learning

Efficacy for Instructional S. )
Environment— Level-1

| Efficacy for Classroom Ma.

Student Cohesiveness

| Implicit B. about Scie. Abi.

Occupational Well-Being
Emotional Exhaustion

| Personal Accomplishment

Job Satisfaction

Teacher Characteristics _ Investigation -

] Experience
] Gender

Task Orientation
L119%**

Cooperation

Student Characteristics — Level-1
I Student Gender

Figure 4.2 Predicting Self-Efficacy by classroom learning environment variables (level-1), student gender (level-1) and teacher

variables (level-2).
Note: Arrows do not indicate causal relationships. Their directions are from predictors to outcome variables. Blue arrows indicate

interaction of level-1 and level-2 variables. *p< .05, **p<.01, ***p< .001



4.2.24.2 Metacognitive Self-Regulation: Results of Intercepts and Slopes as
Outcomes Model

Intercepts and Slopes as Outcomes model was built for Metacognitive Self-
Regulation by taking results of the previous models for the same variable into
account. Level-1 and level-2 variables were included in the current model
subsequently. Firstly, the class level variables which were previously found as
significantly associated with intercept of the Metacognitive Self-Regulation in Means
As Outcomes Model (Experience, Emotional Exhaustion and Personal
Accomplishment) and student level variables which were previously found as
significant predictors of Metacognitive Self-Regulation in Random Coefficients
Model (Gender, Student Cohesiveness, Teacher Support, Involvement, Investigation,

Task Orientation, Cooperation, and Equity).

The equations for the first model in these analyses are:

Student Level (level-1) Model:

Metacognitive Self — Regulation (Y;;)
= Poj + P1j * (S_LFEMALE) + B5; * (ZSWHSC) + B3 * (ZSWHTS)
+ Bay ¥ (ZSWHINVO) + Bs; * (ZSWHINVE) + Bg; * (ZSWHTO)
+ B7; * (ZSWHCOOP) + Bg; * (ZSWHEQU) + 13,

Class level (level-2) model:

Boj =Yoo + Yo1 * (ZT_EXPER)j + Vo2 * (ZTBUEE)]- + Yo3 * (ZBUPA); + uy;

,31j = Y10 + Uy

,sz = Y20
,331' = Y30
,341' = Yao
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Bsj = Vso + Us;
Bej = Veo T Us;j
,371' = Y70

,st = Ysgo t Ugj

Result of the model presented above showed that among these 3 class level variables
Experience and Personal Accomplishment were found as significant, but not
Emotional Exhaustion. Therefore, while Experience and Personal Accomplishment

were retained in the model, Emotional Exhaustion was removed.

As a next step, 9 level-2 variables (i.e., Teacher’s Gender, Experience, Efficacy for
Student Engagement, Efficacy for Instructional Strategies, Efficacy for Classroom
Management, Job Satisfaction, Emotional Exhaustion, Personal Accomplishment,
and Implicit Theory of Science Ability) were subsequently incorporated in the
randomly varying slopes of significant predictors of Metacognitive Self-Regulation
(Gender, Investigation, Task Orientation, and Equity) of the model. The same

procedures were followed with the section 4.2.2.4.1.

Firstly, these 9 level-2 variables were subsequently included in the slope of Gender.
Among the 9 class level variables, only Efficacy for Instructional Strategies was
found as significantly related to Gender slope. Secondly, same 9 class level variables
were incorporated in the Investigation slope model. Similarly, only Efficacy for
Instructional Strategies was the significant predictor of Investigation slope. Then, 9
class level variables were included in Task Orientation slope models. However, none
of these variables was significantly associated with Task Orientation slope. In the
last step, none of these class level variables were found as significant for the Equity
slope model. As a final result of these five models, the final estimation of Intercepts

and Slopes as Outcomes Model was represented as the following equation:
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Student Level (level-1) Model:

Metacognitive Self — Regulation (Y;;)
= Poj + B1j * (S_LFEMALE) + B, * (ZSWHSC) + B3; * (ZSWHTS)
+ B4y * (ZSWHINVO) + Bs; x (ZSWHINVE) + Bg; * (ZSWHTO)
+ B * (ZSWHCOOP) + Bg; * (ZSWHEQU) + 13

Class level (level-2) model:
B1j = V1o + V11 * (ZTSEIS); + uy;

,321' = Y20
,331' = Y30
,341' = Yao

Psj = Vso + Vs1* (ZTSEIS); + us;
,Bej = Ye0 T Usj
,37j = Y70

,st = Ysgo t Ugj

Results of the final estimation of fixed effects obtained from the final full Intercepts
and Slopes as Outcomes Model for Metacognitive Self-Regulation were shown table
4.17. Students’ average score on Metacognitive Self-Regulation was significantly
associated with teachers’ Experience and Personal Accomplishment. Metacognitive
Self-Regulation was positively related to teachers’ Personal Accomplishment
(ZBUPA; y = .039, se = .013, p < .01) but negatively associated with Experience
(ZT_EXPER; y = -.034, se = .012, p < .01). Namely, students tended to use more
Metacognitive Self-Regulation Strategies in the classrooms thought by the science

teachers who felt higher Personal Accomplishment, but had less experience.

Additionally, the results from the Random Coefficient Model (Research Question 2c¢)

were also reported in the final full Intercepts and Slopes as Outcomes Model. Among
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the eight level-1 variables, Gender (S_FEMALE; y = .166, se = .019, p < .001).
Student Cohesiveness (ZSWHSC; y = .043, se = .011, p < .001). Teacher Support
(ZSWHTS; y = .031, se = .012, p < .01). Involvement (ZSWHINVO; y = .059, se =
014, p < .001), Investigation (ZSWHINVE; y = .290, se = .014, p < .001), Task
Orientation (ZSWHTO; y = .324, se = .013, p < .001), and Equity (ZSWHEQU; y =
.073, se = .013, p < .001) were positively related to Metacognitive-Self-Regulation.
However, Cooperation (ZSWHCOOQOP; y = -.059, se = .012, p < .001) was found as
negatively related to Metacognitive-Self-Regulation. Namely, the slope coefficient of
Metacognitive-Self-Regulation — Gender indicated that female students were more
prone to use metacognitive learning strategies in science class than males. The slope
coefficient of Metacognitive-Self-Regulation — Student Cohesiveness indicated that
students who perceived students’ relationships in the classroom as more positively
and friendly reported higher scores on Metacognitive Self-Regulation. The slope
coefficient of Metacognitive-Self-Regulation — Teacher Support indicated that
students who were more supported by science teacher tended to use more
metacognitive learning strategies. The Metacognitive-Self-Regulation — Involvement
slope coefficient indicated that students who tended to involve in classroom activities
reported using more metacognitive strategies in science class. The Metacognitive-
Self-Regulation — Investigation slope coefficient indicated that students who tended
to do more inquiry and have problem solving skills in science class used more
metacognitive learning strategies. The slope coefficient of Metacognitive-Self-
Regulation — Task Orientation indicated that students who perceived classroom as
more task oriented reported higher scores on using metacognitive learning strategies
in science class. The Metacognitive-Self-Regulation — Equity slope coefficient
indicated that students who had more equal learning opportunities with the other
students in the same classroom tended to use more metacognitive strategies in
learning science. On the other hand, the Metacognitive-Self-Regulation -—
Cooperation slope coefficient showed that higher level of cooperation among
students in classroom activities and conducting group works related to students’

using less metacognitive learning strategies in science class. Comparison of the
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coefficients obtained from Random Coefficient Model and Intercepts and Slopes as
Outcomes Model showed a slight difference in magnitude, although they were
identical in terms of directions and interpretations. This difference might be emerged

because of the inclusion of level-2 variables into the intercept and slopes models.

Results of final full Intercepts and Slopes as Outcomes Model indicated some cross-
level interactions among the predictors of Metacognitive-Self-Regulation. Firstly,
Efficacy for Instructional Strategies (ZTSEIS; Y11= -.030, se = .015, p < .05) was
found as significant predictor of Gender coefficient model. Namely, Efficacy for
Instructional Strategies moderated the effect of Gender on Metacognitive-Self-
Regulation. Female students tended to use more metacognitive learning strategies
than males. However, the relationship between students’ degree of using
metacognitive learning strategies in science class and gender was weaker in the
classrooms thought by the teachers who felt more confidence in using variety of

instructional strategies in science class.

The Metacognitive-Self-Regulation — Gender slope model is:

P1 = Y10+ V11 * (ZTSEIS) + uy

B is the overall Gender slope

Y10 18 the average Metacognitive-Self-Regulation — Gender slope across the classes

y11 1s the effect of Efficacy for Instructional Strategies on the overall slope

U4 is the random effect or error

These coefficients were found as y;o= .166 and y;;= -.030. Incorporating these

coefficients into the equation results with:

B, = 0.166 — 0.030(ZTSEIS) + u,
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Secondly, Efficacy for Instructional Strategies (ZTSEIS; ys,= -.025, se = .010, p <
.05) was also found as only significant predictor of the Investigation coefficient
model. That is, science teachers’ Efficacy for Instructional Strategies mediated the
effect of students’ perceptions of Investigation in science class on Metacognitive-
Self-Regulation. The students’ perception of investigation in science class had less of
influence on Metacognitive-Self-Regulation in the classrooms thought by the teachers
that have higher confidence in using variety of instructional strategies in science

class.

The Metacognitive-Self-Regulation — Investigation slope model is:

Ps = Vso t+Vs1 * (ZTSEIS) + us

P is the overall Investigation slope

Yso 1s the average Metacognitive-Self-Regulation — Investigation slope across the

classes

Y51 1s the effect of Efficacy for Instructional Strategies on the overall slope

Us is the random effect or error

These coefficients were found as ygo= .290, and ys;= -.025. Incorporating these

coefficients into the equation results with:

Bs = 0.290 — 0.025(ZTSEIS) + us

The results of the final estimation of variance components obtained from the full
final Intercepts and Slopes as Outcomes Model for Metacognitive Self-Regulation
were presented in table 4.18. The proportion of variance explained in each
Metacognitive Self-Regulation slope model with significant class level predictors

were calculated by comparing variance components obtained from Random
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Coefficient Model and final full Intercepts and Slopes as Outcomes Model as

follows:
Proportion of variance explained in f;:

R2 = Tqq(Random Coef ficient) — 14, (Intercepts and Slopes as Outcomes)

Tqq(Random Coef ficient)
i 1s Metacognitive-Self-Regulation or the slope coefficient for a given variable
qaj p g

Proportion of variance explained in Metacognitive-Self-Regulation, B ;:

5 _ 0.041-0.038 _
R* = o 0.073
Proportion of variance explained in Gender, By;: R* = % = 0.061

2 _ 0.016-0.015
T 0.016

Proportion of variance explained in Investigation, Bs;: R = 0.063

It could be concluded that 7.3% of the variance in the between class difference in
mean Metacognitive-Self-Regulation was accounted for by Experience and Personal
Accomplishment. For Gender, although 6.1% reduction in the variance was
accounted for by Efficacy for Instructional Strategies, significant differences still
remained among classes (y° = 485.36, p<0.001). Moreover, for Investigation, 6.3% of
the variance was accounted for by Efficacy for Instructional Strategies. However,
still there was a significant variability among the classes (X2 =482.60, p<0.001). All
of these proportions indicated that small amount of variations had been accounted

for.
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Table 4.17 Final estimation of fixed effects for Metacognitive Self-Regulation:

Intercepts and Slopes as Outcomes Model

Fixed Effects Coefficient SE
ZSMC (Metacognitive Self-Regulation), Model for Class Means'

Intercept, ¥ -.092%*%* .016
ZT_EXPER (Experience), Y41 -.034%* .013
ZTBUPA (Personal Accomplishment), y,, .039%* .013

S_FEMALE (Gender), y;, 166%*%* .019
ZTSEIS (Efficacy for Instructional Strategies), ¥4 -.030* .015

ZSWHSC (Student Cohesiveness), ¥,q .043%%% .011

ZSWHTS (Teacher Support), y3q .031%* .012

ZSWHINVO (Involvement), ¥4 L059%#* .014

ZSWHINVE (Investigation), ys, 2007 ** .014
ZTSEIS (Efficacy for Instructional Strategies), Y51 -.025%* .010

ZSWHTO (Task Orientation), Y, 324 %% .013

ZSWHCOOP (Cooperation), ¥+ -.059%** .012

ZSWHEQU (Equity), ¥so 073%%* .013

Note. Only predictors in final model were included in the table.

*p< .05, #¥p<.01, ¥***p<.001

1: The all continuous student level and class level variables were grand mean

centered

Table 4.18 Final estimation of variance components for Metacognitive Self-

Regulation: Intercepts and Slopes as Outcomes model

Random Effects CXIT[:(E)IEZ;S df v R?  Reliability
ZSMC (Metacognitive Self-
Regulation)
Class mean, Upj .038 369 593.96*%**k 073 339
S_FEMALE (Gender), u .031 370 485.36%*k 061 197
ZSWHINVE (Investigation), us; 015 370 482.60%** .063 220
ZSWHTO (Task Orientation), Ug; .008 371 421.40% .119
ZSWHEQU (Equity), ug; .010 371 448.27%* 159
Level-1 Effect, 7;; 512 441

Note. Only predictors in final model were included in the table.

*p< .05, ¥*p<.01, ¥**p<.001
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Figure 4.3 Predicting Metacognitive Self-Regulation by classroom learning environment variables (level-1), student gender (level-
1) and teacher variables (level-2)
Note: Arrows do not indicate causal relationships. Their directions are from predictors to outcome variables. Blue arrows indicate

interaction of level-1 and level-2 variables. *p< .05, **p<.01, ***p< .001.



4.2.24.3 Mastery Approach .Goals: Results of Intercepts and Slopes as
Outcomes Model

In order to find out the moderation effect of class level variables on student level
variables, intercepts and Slopes as Outcomes model was built for Mastery Approach
Goals. Results of the previous models (i.e., Means as Outcomes Model and Random
Coefficient model) were taken into account while building Intercepts and Slopes as
Outcomes Model. Student level and class level variables were included in the current
model subsequently. Firstly, as a class level variable, Efficacy for Student
Engagement which was previously found as significantly associated with intercept of
the Mastery Approach Goals in Means as Outcomes and as student level variables
Gender, Student Cohesiveness, Teacher Support, Involvement, Task Orientation,
Cooperation, and Equity which were previously found as predictors of Mastery

Approach Goals in Random Coefficients Model were included in the model together.

The equations for the first model in these analyses are:

Student Level (level-1) Model:

Mastery Approach Goals (Y;;)
= Poj + B1j * (S_FEMALE) + B, * (ZSWHSC) + B3; * (ZSWHTS)
+ Baj * (ZSWHINVO) + Bs; x (ZSWHTO) + Bg; * (ZSWHCOOP)
+ B7; x (ZSWHEQU) + 1y

Class level (level-2) model:

,Boj = Yoo * Yo1 * (ZTSESE)j + Up;
,31j = Y10 + Uy

,sz = Y20

Bsj = V3otusj

Baj = VaotUaj

Bsj = Vso + Us;

:86]' = Yeo0
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B7j = V7otUsj

Result of the model presented above showed that Efficacy for Student Engagement
was not significantly related to intercept model. Therefore it was excluded from the

model.

Then, level-2 variables (i.e., Teacher’s Gender, Experience, Efficacy for Student
Engagement, Efficacy for Instructional Strategies, Efficacy for Classroom
Management, Job Satisfaction, Emotional Exhaustion, Personal Accomplishment,
and Implicit Theory of Science Ability) were subsequently included in the randomly
varying slopes of the significant predictors of the model (Gender, Task Orientation,
and Equity). Although Teacher Support and Involvement slopes were randomly
varying, since they were not significant predictors of the Mastery Approach Goals,
these variables were not tested for cross level interaction. While building final full

model, the same procedures were followed with the section 4.2.2.4.1.

Firstly, these 9 level-2 variables were subsequently included in the slope of Gender.
Among the 9 class level variables, only Experience was found as significantly related
to Gender slope. Secondly, 9 class level variables were included in Task Orientation
slope models. However, none of these variables was significantly associated with
Task Orientation slope. Similarly, none of these variables was found as significantly
associated with Equity slope model. As a final result of these four models, the full
final estimation of Intercepts and Slopes as Outcomes Model was represented as the

following equation:
Student Level (level-1) Model:

Mastery Approach Goals (Y;;)
= Boj + P1j * (SLFEMALE) + B,; * (ZSWHSC) + f5; * (ZSWHTS)
+ Bay * (ZSWHINVO) + Bs; * (ZSWHTO) + B, * (ZSWHCOOP)
+ By * (ZSWHEQU) + 1y
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Class level (level-2) model:

Boj = Yoo T Ug;j

f1j = V1o + V11 * (ZT_EXPER); + uy;
,321' = Y20

B3j = V30tus;j

Baj = VaotUaj

Bsj = Vso + us;

,Bej = Yoo

B7j = V70tUsj

Results of the final estimation of fixed effects obtained from the final full Intercepts
and Slopes as Outcomes Model for Mastery Approach goals were shown in table
4.19. Students’ average score on Mastery Approach Goals was not significantly

associated with any of the class level variables.

Results from the Random Coefficient Model (Research Question 2c¢) were also
included in the final full Intercepts and Slopes as Outcomes Model. Result of the
fixed effects of the final full Intercepts and Slopes as Outcomes Model showed that
Gender (S_FEMALE, y = .124, se = .018, p < .001). Student Cohesiveness
(ZSWHSC, y = .047, se = .012, p < .001), Task Orientation (ZSWHTO, y = .497, se
= .014, p < .001), and Equity (ZSWHEQU, y = .153, se = .014, p < .001) were
positively related to Mastery Approach Goals. However, Cooperation
(ZSWHCOQP, y = -.028, se = .012, p < .05) was found as negatively related to
Mastery Approach Goals. Namely, the slope coefficient of Mastery Approach Goals
— Gender indicated that female student tended to set more mastery approach oriented
goals in science class than males. The slope coefficient of Mastery Approach Goals —
Student Cohesiveness indicated that students who perceived students’ relationships in
the classroom as more positively and friendly reported higher scores on Mastery

Approach Goals. The slope coefficient of Mastery Approach Goals — Task
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Orientation indicated that students who perceived classroom as more task oriented
were more likely to focus on mastering course subject and value learning. The
Mastery Approach Goals — Equity slope coefficient indicated that students who had
more equal learning opportunities with the other students in the same classroom were
more likely to approach success in learning science. On the other hand, Mastery
Approach Goals — Cooperation slope coefficient showed that higher level of
cooperation among students in classroom activities and conducting group works

related to students’ setting less mastery approach oriented goals in science class.

Moreover, results of final full Intercepts and Slopes as Outcomes Model indicated a
cross-level interaction among the predictors of Mastery Approach Goals. The
Gender coefficient model significantly associated with Experience (ZT_EXPER;
Y11=--024, se = .012, p < .05). Namely, Experience moderated the effect of Gender
on Mastery Approach Goals. Female students tended to set less mastery approach
oriented goals in learning science when they thought by more experienced science

teacher.

The Mastery Approach Goals — Gender slope model is:

B1 = Y10+ V11 * (ZT_EXPER) +u,

[ is the overall Gender slope

Y10 18 the average Mastery Approach Goals— Gender slope across the classes
y11 1s the effect of Experience on the overall slope

U4 is the random effect or error

These coefficients were found as y;o= .124, y;;= -.024. Incorporating these

coefficients into the equation results with:

B, = 0.124 — 0.024(ZT_EXPER) + u,
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The results of the final estimation of variance components obtained from the full
final Intercepts and Slopes as Outcomes Model for Mastery Approach Goals were
presented in table 4.120. The proportion of variance explained in each Mastery
Approach Goals slope model with significant class level predictors were calculated
by comparing variance components obtained from Random Coefficient Model and

final full Intercepts and Slopes as Outcomes Model as follows:
Proportion of variance explained in Gender, f4:

RZ = T10(Random Coef ficient) — t,y(Intercepts and Slopes as Outcom)
T10(Random Coef ficient)

_0.0213 — 0.0206

0.0213 = 0.033

Based on these findings, it was concluded that there was 3.3% reduction in the
variance of the Gender slope was accounted for by Experience However, significant
differences still remained among classes (x° = 439.79, p<0.01). This reduction in the

proportion indicated that small amount of variations had been accounted for.
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Table 4.19 Final estimation of fixed effects for Mastery Approach Goals: Intercepts

and Slopes as Outcomes Model for

Fixed Effects Coefficient SE
ZSGOMAP (Mastery Approach Goals), Model for Class Means'

Intercept, ¥, -.062%%* .015
S_FEMALE (Gender), y1, 124%%* .018
ZT_EXPER (Experience), y11 -.024%* .012
ZSWHSC (Student Cohesiveness), ¥2¢ L047%*% 011
ZSWHTS (Teacher Support), y3q .008 .013
ZSWHINVO (Involvement), ¥4 .010 .014
ZSWHTO (Task Orientation), s, 497 H** .014
ZSWHCOOP (Cooperation), ¥ -.028* .012
ZSWHEQU (Equity), ¥7¢ 153%%* .014

Note. Only predictors in final model were included in the table

*p< .05, ¥*p<.01, ¥**p<.001

1: The all continuous student level and class level variables were grand mean centere

Table 4.20 Final Estimation of variance components for Mastery Approach Goals:

Intercepts and Slopes as Outcomes Model

Random Effects C(‘)’;ﬁgﬁgi . df ;8 R?  Reliability
ZSGOMAP (Mastery Approach
Goals)
Class mean, ug; .026 371 538.68%** .260
S_FEMALE (Gender), u .021 370  439.79**  .033 .140
ZSWHTS, (Teacher Support), us; .016 371  455.03** 198
ZSWHINVO (Involvement), uy; .013 371  448.79%* 157
ZSWHTO (Task Orientation), us; .027 371 584.96%#** .305
ZSWHEQU (Equity), uy; .020 371  509.30%** 229
Level-1 Effect, r; j 484 461

Note. Only predictors in final model were included in the table.

*p< .05, ¥*p<.01, ***p<.001
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Figure 4.4 Predicting Mastery Approach Goals by classroom learning environment variables (level-1), student gender (level-1)
and teacher variables (level-2)
Note: *p< .05, **p<.01, ***p< .001. Arrows do not indicate causal relationships. Their directions are from predictors to outcome

variables. Blue arrows indicate interaction of level-1 and level-2 variables.



4.2.2.4.4 Performance Approach Goals: Results of Intercepts and Slopes as
Outcomes Model
The moderation effect of class level variables on student level variables for
Performance Approach Goals were tested by means of Intercepts and Slopes as
Outcomes Model. The previously conducted models (i.e., Means as Outcomes Model
and Random Coefficient Model) were also considered while building Intercepts and
Slopes as Outcomes Model. Only student level and class level variables were
included in the current model subsequently. Firstly, since none of the class level
variables had been found as significantly associated with intercept of the
Performance Approach Goals in Means as Outcomes Model only student level
variables: Gender, Student Cohesiveness, Involvement, Task Orientation, and Equity
which were previously found as predictors of Performance Approach Goals in
Random Coefficients Model were included in the model. Then, 9 class level
variables (i.e., Teacher’s Gender, Experience, Efficacy for Student Engagement,
Efficacy for Instructional Strategies, Efficacy for Classroom Management, Job
Satisfaction, Emotional Exhaustion, Personal Accomplishment, and Implicit Theory
of Science Ability) subsequently included in the randomly varying slopes of the of
the significant predictors of the model (i.e., Task Orientation and Equity). Although
Involvement slope was randomly varying, since it was not significant predictors of
the Performance Approach Goals, it was not tested for cross level interaction. While
building final full model, the same procedures were followed with the section

4.2.24.1.

Firstly, these 9 level-2 variables were subsequently included in the slope of Task
Orientation. Among the 9 class level variables, Efficacy for Student Engagement and
Job satisfaction were found as significantly related to Task Orientation slope.
Secondly, all class level variables included in the Equity slope model. Efficacy for
Instructional Strategies and Personal Accomplishment were found as significantly

associated with Equity slope. As a final result of these two models, the full final
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estimation of Intercepts and Slopes as Outcomes Model was represented as the

following equation:
Student Level (level-1) Model:

Performance Approach Goals (Y;;)
= Poj + B1j * (S_LFEMALE) + fB,; * (ZSWHSC) + B3,
* (ZSWHINVO) + B4y * (ZSWHTO) + Bs; * (ZSWHEQU) + 1;;

Class level (level-2) model:

Boj = Yoo + Uoj

Bij = Y10

B2j = Y20

Bsj = Vzotus;

Baj = Yao + Va1 * (ZTSESE) + y4y * (ZT]S)+uy,
Bsj = Vso + V51 * (ZTSEIS) + ys; * (ZBUPA) + us;

Results of the final estimation of fixed effects obtained from the final full Intercepts
and Slopes as Outcomes Model for Performance Approach goals were shown table
4.21. Students’ average score on Performance Approach Goals was not significantly

associated with any of the class level variables.

Moreover, results from the Random Coefficient Model (Research Question 2¢) were
also included in the final full Intercepts and Slopes as Outcomes Model. Result of the
fixed effects of the final full Intercepts and Slopes as Outcomes Model showed that
among the eight level-1 variables, Gender (S_FEMALE; y = .086 se = .020, p <
.001). Student Cohesiveness (ZSWHSC; y = .033, se = .012, p < .01), Task
Orientation (ZSWHTO; y = .370, se = .014, p < .001), and Equity (ZSWHEQU; y =
.066, se = .015, p < .001) were positively and significantly related to Performance
Approach Goals. Namely, the slope coefficient of Performance Approach Goals —
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Gender indicated that female student tended to set more performance approach
oriented goals in science class than males. The slope coefficient of Performance
Approach Goals — Student Cohesiveness indicated that students who perceived
students’ relationships in the classroom as more positively and friendly reported
higher scores on Performance Approach Goals. The slope coefficient of
Performance Approach Goals — Task Orientation indicated that students who
perceived classroom as more task oriented were more likely to set performance
approach goals such as performing better than classmates. The Performance
Approach Goals — Equity slope coefficient indicated that students who had more
equal learning opportunities with the other students in the same classroom were more

likely to have performance approach oriented goals in learning science.

Regarding moderation effects, results of final full Intercepts and Slopes as Outcomes
Model indicated some cross-level interactions among the predictors of Performance
Approach Goals. Firstly, the Task Orientation coefficient model significantly
associated with Efficacy for Student Engagement (ZTSESE; y41=-.044, se = .013, p
< .01) and Job Satisfaction (ZTJS; y42=.033, se = .013, p < .01). Namely, Efficacy
for Student Engagement and Job Satisfaction moderated the effect of Task
Orientation on Performance Approach Goals. The relationship between students’
setting Performance Approach Goals and Task Orientation was weaker in the
classrooms which thought by the teachers who had more confidence in student
engagement but stronger in the classrooms thought by the science teachers who felt

more satisfaction from work.

The Performance Approach Goals — Task Orientation slope model is:

Bs = Vao + Va1 * (ZTSESE) + Y4 * (ZT]S) + uy

B, 1s the overall Task Orientation slope

Yo 18 the average Performance Approach Goals —Task Orientation slope across the

classes
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Y41 18 the effect of Efficacy for Student Engagement on the overall slope

Y4 1s the effect of Job Satisfaction on the overall slope

u, is the random effect or error

These coefficients were found as y,o= .370, y41= -.044, and y,, =.033.

Incorporating these coefficients into the equation results with:

B, = 0.370 — 0.044(ZTSESE) + 0.033(ZTJS) + u,

Moreover, Efficacy for Instructional Strategies (ZTSEIS; ys1=.037, se = .014, p <
.01) and Personal Accomplishment (ZBUPA; y5,= -.028, se = .014, p < .05) were
also found as significant predictors of the Equity coefficient model. That is, science
teachers’ Efficacy for Instructional Strategies and Personal Accomplishment
mediated the effect of students’ perceptions of Egquity in science class with
Performance Approach Goals. The students’ perception of Equity in science class
had more of influence on their setting more performance approach oriented goals in
the classrooms thought by the science teachers that had high confidence in using
variety of instructional strategies in science class or felt less personal

accomplishment.

The Performance Approach Goals — Equity slope model is:

Ps = Vso + V51 * (ZTSEIS) + ys, * (ZTPA) + us

Bs is the overall slope

Y50 18 the average Performance Approach Goals — Equity slope across the classes

Y51 1s the effect of Efficacy for Instructional Strategies on the overall slope

Y52 1s the effect of Personal Accomplishment on the overall slope
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Us is the random effect or error

These coefficients were found as yso= .066, ys;= .037, andys, = —.028.

Incorporating these coefficients into the equation results with:
Bs = 0.066 + 0.037(ZTSEIS) — 0.028(ZBUPA) + us

Results of the final estimation of variance components obtained from the full final
Intercepts and Slopes as Outcomes Model for Performance Approach Goals were
presented in Table 4.22. The proportion of variance explained in each Performance
Approach Goals slope model with significant class level predictors were calculated
by comparing variance components obtained from Random Coefficient Model and

final full Intercepts and Slopes as Outcomes Model as follows:
Proportion of variance explained in Task Orientation f,:

_ T4o(Random Coef ficient) — t49(Intercepts and Slopes as Outcomes)

RZ
T40(Random Coef ficient)

_0.015-0.013 0.133
0015 7
Proportion of variance explained in Equity fs;:
, 0.013-0.012 0.077
0013 7

It could be concluded that there was 13.3% reduction in the variance of the Task
Orientation slope was accounted for by Efficacy for Student Engagement and Job
Satisfaction. Moreover, 7.7% of the variance of the Equity slope was accounted for
by Efficacy for Instructional Strategies and Personal Accomplishment. However,
significant differences still remained among classes in terms of both Task

Orientation (y* = 452.78, p<0.01) and Equity (x* = 478.29, p<0.001). This reduction
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in the proportion indicated that considerable amount of variations had been

accounted for.

Table 4.21 Final Estimation of Fixed Effects for Performance Approach Goals

Intercepts and Slopes as Outcomes Model

Fixed Effects Coefficient SE
ZSGOPAP (Performance Approach Goals), Model for Class Means
Intercept, v, -.042* .017
S_FEMALE (Gender), y1q .0867+*%* .020
ZSWHSC (Student Cohesiveness), ¥5q .033%* .012
ZSWHINVO (Involvement), y3, .020 .015
ZSWHTO (Task Orientation), Y, 370%*% .014
ZTSESE (Efficacy for Student Engagement), y,, -.044%* .013
ZT]S (Job Satisfaction), y,, 033 .013
ZSWHEQU (Equity), ¥so .066+** .015
ZTSEIS (Efficacy for Instructional Strategies), Y51 .037%* .014
ZBUPA (Personal Accomplishment), ¥s, -.028%* .014

Note. Only predictors in final model were included in the table. The all continuous
student level and class level variables were grand mean centered

*p< .05, ¥*p<.01, ¥**p<.001

Table 4.22 Final estimation of variance components for Performance Approach

Goals: Intercepts and Slopes as Outcomes Model

Variance 5

Random Effects Components df X R?  Reliability
ZSGOPAP (Performance Approach
Goals)
Class mean, Ugj 021 371 628.13%** 316
ZSWHINVO (Involvement), us; .013 371  451.14%* 153
ZSWHTO (Task Orientation), uy; .013 369 452.78** 133 .149
ZSWHEQU (Equity), us; .012 369 478.29%%* 077 131
Level-1 Effect, 7;; 714 233

Note. Only predictors in final model were included in the table.

p< .05, **p<.01, ¥**p<.00]
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4.2.2.4.5 Mastery Avoidance Goals: Results of Intercepts and Slopes as
Outcomes Model

The influence of class level variables on the relationship between student level
variables and Mastery Avoidance Goals were tested by intercepts and Slopes as
Outcomes model. Results of the previous models (i.e., Means as Outcomes Model
and Random Coefficient model) were considered while building Intercepts and
Slopes as Outcomes Model. Student level and class level variables were included in
the current model subsequently. Firstly, as a class level variable, Emotional
Exhaustion which was previously found as significantly associated with intercept of
the Mastery Avoidance Goals in Means As Outcomes and as student level variables
Gender, Involvement, Investigation, Task Orientation, and Cooperation which were
previously found as predictors of Mastery Avoidance Goals in Random Coefficients

Model were included in the model together.

The equations for the first model in these analyses are:

Student Level (level-1) Model:

Mastery Avoidance Goals (Yy;)
= Poj + B1j * (S_LFEMALE) + B5; x (ZSWHINVO) + B5;
* (ZSWHINVE) + By; x (ZSWHTO) + Bs; x (ZSWHCOOP) + 1;

Class level (level-2) model:

,Boj = Yoo t Yo1 * (ZTBUEE)]' + Up;
B1j = V1o + Wi

B2j = V20 + Uyj

B3j = V30 + Us;j

,341' = Yao

Bsj = Vso
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Result of the model presented above showed that Emotional Exhaustion was not a
significant predictor of the intercept model. Therefore it was excluded from the

model.

Afterwards, all class level variables (i.e., Gender, Experience, Efficacy for Student
Engagement, Efficacy for Instructional Strategies, Efficacy for Classroom
Management, Job Satisfaction, Emotional Exhaustion, Personal Accomplishment,
and Implicit Theory of Science Ability) were subsequently included in the randomly
varying slopes (Gender and Involvement) of the model. Although Investigation slope
was randomly varying, since it was not significant predictor of the Mastery
Avoidance Goals, it was not tested for cross level interaction. While building final

full model, the same procedures were followed with the section 4.2.2.4.1.

Firstly, all class level variables were subsequently included in the slope of Gender.
However, none of the class level variables was found as significantly related to
Gender slope. Secondly, 9 class level variables were included in Involvement slope
model. Among all class level variables only Efficacy for Student Engagement was
significantly associated with Involvement slope. As a final result of these three
models, the full final estimation of Intercepts and Slopes as Outcomes Model was

represented as the following equation:
Student Level (level-1) Model:

Mastery Avoidance Goals (Yy;)
= Poj + P1j * (S_LFEMALE) + B5; x (ZSWHINVO) + B5;
* (ZSWHINVE) + By; x (ZSWHTO) + Bs; x (ZSWHCOOP) + 1;

Class level (level-2) model:

Boj = Yoo + Ug;j
B1j = V1o + V11 * (ZTSESE); + uy;

B2j = V20 + Uy
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Bsj = V3otusj
,34j = Yo
:85j = Vso0

Results of the final estimation of fixed effects obtained from the final full Intercepts
and Slopes as Outcomes Model for Mastery Avoidance goals were shown table 4.23.
Students’ average score on Mastery Avoidance Goals was not significantly

associated with any of the class level variables.

Results from the Random Coefficient Model (Research Question 2c¢) were also
included in the final full Intercepts and Slopes as Outcomes Model. Result of the
fixed effects of the final full Intercepts and Slopes as Outcomes Model showed that
among the eight level-1 variables, Gender (S_FEMALE; y = .117, se = .023, p <
.001), Task Orientation (ZSWHTO; y = .114 se = .014, p < .001), and Cooperation
(ZSWHCOQP; y = .178, se = .015, p < .001) were significantly and positively
related to Mastery Avoidance Goals. However, Involvement (ZSWHINVO; y = -.047
se = .017, p < .01) was found as negatively related to Mastery Avoidance Goals.
Namely, the slope coefficient of Mastery Avoidance Goals — Gender indicated that
female student tended to set more mastery avoidance oriented goals in science class
than males. The slope coefficient of Mastery Avoidance Goals — Task Orientation
indicated that students who perceived classroom as more task oriented reported
higher scores on Mastery Avoidance Goals. The Mastery Avoidance Goals —
Cooperation slope coefficient indicated that students who perceived classroom
learning environment as more cooperative were more likely to have mastery
avoidance oriented goals in learning science. On the other hand, The Mastery
Avoidance Goals — Involvement slope coefficient indicated that students who tended
to involve in classroom activities reported setting less Mastery avoidance goals in

science class

Additionally, results of final full Intercepts and Slopes as Outcomes Model indicated

a cross-level interaction for Mastery Avoidance Goals. The Gender coefficient model
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significantly associated with Efficacy for Student Engagement (ZTSESE; y11=-.039,
se =.017, p < .05). That is, Efficacy for Student Engagement moderated the effect of
Gender on Mastery Avoidance Goals. The relationship between students’ setting
Mastery Avoidance Goals and Gender was weaker in the classrooms thought by the

teachers who had more confidence in student engagement.

The Mastery Avoidance Goals — Gender slope model is:

B1 = Y10 + V11 * (UTSESE) +uy

[ is the overall Gender slope

Y10 1S the average Mastery Avoidance Goals — Gender slope across the classes
y11 1s the effect of Efficacy for Student Engagement on the overall slope

U4 is the random effect or error

These coefficients were found as y;o= .117, y11= -.039. Incorporating these

coefficients into the equation results with:
By = 0.117 — 0.039(ZTSESE) + u,

The results of the final estimation of variance components obtained from the full
final Intercepts and Slopes as Outcomes Model for Mastery Avoidance Goals were
presented in table 4.24. The proportion of variance explained in each Mastery
Avoidance Goals slope model with significant class level predictors were calculated
by comparing variance components obtained from Random Coefficient Model and

final full Intercepts and Slopes as Outcomes Model as follows:

Proportion of variance explained in Gender, B ;:
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_ 1yo(Random Coef ficient) — t,o(Intercepts and Slopes as Outcomes)
B T10(Random Coef ficient)

_0.024 —0.023
B 0.024

RZ

= 0.042

It could be concluded that there was 4.2% reduction in the variance of the Gender
slope was accounted for by Efficacy for Student Engagement. However, significant
differences still remained among classes (x2 =426.70, p<0.05). This reduction in the

proportion indicated that small amount of variations had been accounted for.

Table 4.23 Final estimation of fixed effects for Mastery Avoidance Goals: Intercepts

and Slopes as Outcomes Model

Fixed Effects Coefficient SE
ZSGOMAYV (Mastery Avoidance Goals), Model for Class Mean

Intercept, yoo -.065%*%* .019
S_FEMALE (Gender), y;4 BV .023
ZTSESE (Efficacy for Student Engagement), y4 -.039% .017
ZSWHINVO (Involvement), ¥,q -.047%* .017
ZSWHINVE (Investigation), y3, .012 .017
ZSWHTO (Task Orientation), Y, 14k .014
ZSWHCOOP (Cooperation), ¥sq 1 78%H* .015

Note. Only predictors in final model were included in the table. The all continuous
student level and class level variables were grand mean centered

*p< .05, ¥*p<.01, **¥*p<.001
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Table 4.24 Final Estimation of Variance Components for Mastery Avoidance Goals:

Intercepts and Slopes as Outcomes model

Random Effects Cgﬁ:gﬁg;g df 7 R Reh(aghty
ZSGOMAYV (Mastery Avoidance
Goals)
Class mean, u; .035 371 480.76%** 236
S_FEMALE (Gender), uy .023 370  426.70* .042 .105
ZSWHINVO (Involvement), u;; .013 371 423.38* 122
ZSWHINVE (Investigation), us; .015 371 429.06* 133
Level-1 Effect, 7;; .884 .079

Note. Only predictors in final model were included in the table.

*p< .05, ¥¥p<.01, ***p<.001
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4.2.2.4.6 Performance Avoidance .Goals: Results of Intercepts and Slopes as
Outcomes Model

The cross-level interactions between class level variables and student level variables
for Performance Avoidance Goals were tested by means of Intercepts and Slopes as
Outcomes model. While building Intercepts and Slopes as Outcomes Model, results
of the previous models (i.e., Means as Outcomes Model and Random Coefficient
model) were taken into account. Student level and class level variables were included
in the present model subsequently. Firstly, as a class level variable, Emotional
Exhaustion which was previously found as significantly associated with intercept of
the Performance Avoidance Goals in Means As Outcomes and as student level
variables, Gender, Student Cohesiveness, Involvement, Task Orientation,
Cooperation and Equity which were previously found as predictors of Performance
Avoidance Goals in Random Coefficients Model were included in the model

together.

The equations for the first model in these analyses are:

Student Level (level-1) Model:

Performance Avoidance Goals (Y;;)
= Poj + P1j * (S_FEMALE) + f,;(ZSWHSC) + f3;
* (ZSWHINVO) + B4y * (ZSWHTO) + fs; * (ZSWHCOOP) + f;
* (ZSWHEQU) + 15

Class level (level-2) model:

Boj = Yoo + Vo1 * (ZTBUEE) + uy;
B1j = V1o + Ui

,sz = Y20 t Uyj

,33j = VY30

,34j = Yao + Uy;
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:85j = Vso0

,Bej = Ye0 T Usj

Result of the model presented above showed that Emotional Exhaustion was not a
significant predictor of the intercept model. Therefore it was decided to be excluded

from the model.

In the next step, all class level variables (i.e., Teacher’s Gender, Experience, Efficacy
for Student Engagement, Efficacy for Instructional Strategies, Efficacy for
Classroom Management, Job Satisfaction, Emotional Exhaustion, Personal
Accomplishment, and Implicit Theory of Ability in Science) were subsequently
included in the randomly varying slopes of the significant predictors of the model
(Student Cohesiveness, Task Orientation and Equity). Although Gender slope was
randomly varying, since it was not significant predictor of the Performance

Avoidance Goals, it was not tested for moderation effect.

While building final full model, the same procedures were followed with the section
4.2.2.4.1. Firstly, all class level variables were subsequently included in the slope of
Student Cohesiveness. However, none of the class level variables was found as
significantly related to Student Cohesiveness slope. Secondly, 9 class level variables
were included in Task Orientation slope model. Among all class level variables only
Efficacy for Classroom Management was significantly associated with Task
Orientation slope. Lastly, Class level variables were included into the slope model of
Equity. None of the class level variables were found as significantly associated with
Equity slope model. As a final result of these four models, the full final estimation of

Intercepts and Slopes as Outcomes Model was represented as the following equation:

Student Level (level-1) Model:
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Performance Avoidance Goals (Y;;)
= Poj + P1j * (S_FEMALE) + B,;(ZSWHSC) + B3,
* (ZSWHINVO) + B4y * (ZSWHTO) + fs; * (ZSWHCOOP) + f,;
* (ZSWHEQU) + 75

Class level (level-2) model:

,Boj = Yoo + Ugj

,31j = Y10 + Uy

,sz = Y20 t Uyj

,33j = Y30

Baj = Yao + Va1 * (ZTSECM); + uy;
Bsj = Vso

Bej = Veo T Us;j

Results of the final estimation of fixed effects obtained from the final full Intercepts
and Slopes as Outcomes Model for Performance Avoidance goals were shown in
Table 4.25. Students’ average score on Performance Avoidance Goals was not

significantly associated with any of the class level variables.

Moreover, results from the Random Coefficient Model (Research Question 2c) were
also included in the fixed effects of final full Intercepts and Slopes as Outcomes
Model. Among the eight level-1 variables, Student Cohesiveness (ZSWHSC; y =
.043, se =.014, p < .01), Task Orientation (ZSWHTO; y = .213, se = .016, p < .001),
Cooperation (ZSWHCOQP; y = .143, se = .015, p < .001), and Equity (ZSWHEQU:;
y = .062, se = .016, p < .001) were positively and significantly related to
Performance Avoidance Goals. However, Involvement (ZSWHINVO; y = -.044, se =
015, p < .01) was found as negatively related to Performance Avoidance Goals.
Namely, the slope coefficient of Performance Avoidance Goals — Student

Cohesiveness indicated that students who perceived students’ relationships in the
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classroom as more positively and friendly reported higher scores on Performance
Avoidance Goals. The slope coefficient of Performance Avoidance Goals — Task
Orientation indicated that students who perceived classroom as more task oriented
reported higher scores on Performance Avoidance Goals. Performance Approach
Goals — Cooperation slope coefficient showed that higher level of cooperation
among students in classroom activities and conducting group works related to
students’ setting more performance avoidance oriented goals in science class. The
Mastery Avoidance Goals — Equity slope coefficient indicated that students who had
more equal learning opportunities with the other students in the same classroom were
more likely to have performance avoidance oriented goals in learning science. On the
other hand, The Performance Avoidance Goals — Involvement slope coefficient
indicated that students who tended to involve in classroom activities reported setting

less Performance avoidance goals in science class.

Results of final full Intercepts and Slopes as Outcomes Model indicated a cross-level
interaction for Performance Avoidance Goals. The Task Orientation coefficient
model significantly associated with Efficacy for Classroom Management (ZTSECM,;
Y41=-026, se = .013, p < .05). That is, Efficacy for Classroom Management
moderated the effect of Task Orientation on Performance Avoidance Goals. Task
Orientation in science classes has less influence on students’ setting performance
avoidance oriented goals in the classrooms thought by the teachers who have higher

confidence in using classroom management strategies.

The Performance Avoidance Goals — Task Orientation slope model is:

fs = Va0 + Va1 * (ZTSECM) + u,

B is the overall Task Orientation slope

Y10 1s the average Performance Avoidance Goals — Task Orientation slope across the

classes
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y11 1s the effect of Efficacy for Classroom Management on the overall slope
U4 is the random effect or error

These coefficients were found as yi9= .213, y;1= -.026. Incorporating these

coefficients into the equation results with:
Ba = 0.213 — 0.026(ZTSECM) + u,

The results of the final estimation of variance components obtained from the full
final Intercepts and Slopes as Outcomes Model for Performance Avoidance Goals
were presented in table 4.26. The proportion of variance explained in each
Performance Avoidance Goals slope model with significant class level predictors
were calculated by comparing variance components obtained from Random
Coefficient Model and final full Intercepts and Slopes as Outcomes Model as

follows:
Proportion of variance explained in Gender, B ;:

_ Tyo(Random Coef ficient) — t49(Intercepts and Slopes as Outco.)

RZ
40(Random Coef ficient)

~0.0199 - 0.0195

0.0199 = 0.025

It could be concluded that there was 2.5% reduction in the variance of the Task
Orientation slope was accounted for by Efficacy for Classroom Management.
However, significant differences still remained among classes (y* = 453.37, p<0.01).
This reduction in the proportion indicated that small amount of variations had been

accounted for.
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Table 4.25 Final estimation of fixed effects for Performance Avoidance Goals -

Intercepts and Slopes as Outcomes Model

Fixed Effects Coefficient SE

ZSGOPAV (Performance Avoidance Goals), Model for Class Means1
Intercept, v, -.000 .019
S_FEMALE (Gender), ¥, .013 .023
ZSWHSC, (Student Cohesiveness), ¥, .043%* .014
ZSWHINVO (Involvement), y3q -.044%%* .015
ZSWHTO (Task Orientation), y,q 213%%* .016
ZTSECM (Efficacy for Classroom Management), 41 -.026* .013
ZSWHCOOP (Cooperation), ys, 143%%* .015
ZSWHEQU (Equity), Y40 .062%%* .016

Note. Only predictors in final model were included in the table
*p< .05, *¥p<.01, ¥**p<.001
1: The all continuous student level and class level variables were grand mean

centered

Table 4.26 Final estimation of variance components for Performance Avoidance

Goals - Intercepts and Slopes as Outcomes Model

Random Effects C§$§22§ s df r R? Reh(a)t))ﬂlty
ZSGOPAV (Performance Avoidance
Goals)
Class mean, u; .039 371 502.19%** 259
S_FEMALE (Gender), uy .039 371 434.63* .167
ZSWHSC (Student Cohesiveness), U, ; .009 371  423.53% .116
ZSWHTO (Task Orientation), uy; .020 370  453.37%* 025 .184
ZSWHEQU (Equity), ue; .021 371  439.64%* 197
Level-1 Effect, 7;; 783 165

Note. Only predictors in final model were included in the table.

*p< .05, ¥¥p<.01, ¥***p<.001
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4.2.3 Results of Research Question 3: Students’ Science Achievement

The third set of HLM analyses were conducted to test the research questions focusing

on students’ science achievement:

3 The third research question consisted of 4 sub-questions:

3.a.
3.b.

3.c.

3.d.

To what extent do students in different classes vary in Science Achievement?
To what extent do class (teacher) level variables (i.e., Gender, Experience,
Efficacy for Student Engagement, Efficacy for Instructional Strategies,
Efficacy for Classroom Management, Job Satisfaction, Emotional
Exhaustion, Personal Accomplishment, and Implicit Theory of Ability in
Science) predict students’ Science Achievement?

To what extent do student variables in terms of Gender and perception of
classroom learning environment (i.e., Student Cohesiveness, Teacher
Support, Involvement, Investigation, Task Orientation, Cooperation, and
Equity) predict students’ Science Achievement?

To what extent do class (teacher) level variables (i.e., Gender, Experience,
Efficacy for Student Engagement, Efficacy for Instructional Strategies,
Efficacy for Classroom Management, Job Satisfaction, Emotional
Exhaustion, Personal Accomplishment, and Implicit Theory of Ability in
Science) influence the relationship between students’ Science Achievement,
and students’ Gender and perception of classroom learning environment
(i.e., Student Cohesiveness, Teacher Support, Involvement, Investigation,

Task Orientation, Cooperation, and Equity)?

4.2.3.1 Results of Research Question 3.a: One-Way Random Effects ANOVA
Model

In order to test whether there are differences in means of students’ Science

Achievement among classes, One-Way Random Effects Analysis of Variance Model

was built. The regression equation addressing this research question is as follows:

Student level (level-1) model:
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Science Achievement (Y;;) = Bo; + 1ij>
Class level (level-2) model:

Bo j = Yoo + Ugj
In these models,

Y;; is Science Achievement
PBoj is regression intercept of class j, that is, class mean on Science Achievement

Yoo 1S the grand mean, that is, overall average score on Science Achievement for all

classes.

1;j 1s the random effect of student i in class j.
Ug; is the random effect of class j.

Table 4.27 presents the results of the final estimations of fixed effects obtained from
one-way random effects ANOVA model. The results of this model showed that
average class means, the grand-mean of Science Achievement, y,,, was not

statistically significantly different from zero.

Moreover, the final estimation of variance components obtained from one-way
random effects ANOVA model was shown in table 4.28. Results indicated that
variance component at class level (7yg) were statistically significant, where 7, is the
variance of the true class means, f;, around the grand-mean, y,o. Namely, there was
substantial amount of variation among class means for Science Achievement (7qy =
297,

v>=3759.38, df = 371, p<.001). Hence, these results suggested that conducting HLM
analysis for this data set was appropriate and class level variables might account for

the differences in the students’ Science Achievement.
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In order to find out the proportion of the variance at the class level, ICC was

calculated for Science Achievement as follows:

0.710

ICCscience Achievement = P = Too/(Too t 02)- = 0297 + 0.710 = 0.295

Based on this calculation, it could be concluded that 29.5% of the total variance in
Science Achievement was accounted for by the between-class variance. Namely,
around 30% of the variance in Science Achievement is among Classes. Moreover, as
presented in table 4.28, the reliability statistics for Science Achievement was found
as .90 indicating that the sample means were likely to be a reliable indicator of true

class means.

Table 4.27 Final Estimation of Fixed Effects for Science Achievement: One-Way
Random Effects ANOVA Model

Fixed Effect Coefficient SE
ZSAS (Science Achievement)
Average class mean, Yqq -.021 .030

Table 4.28 Final Estimation of Random Effects for Science Achievement— One-Way
Random Effects ANOV A Model

Random Effect CZ;I;‘;C; oo 7 ICC(p) Reliability(2)
ZSAS (Science Achievement)
Class mean, u; .297 371 3759.38%** .29.5 .90
Level-1 Effect, 1;; 710

Note: ICC= infraclass correlation, *** p<.001

254



4.2.3.2 Results of Research Question 3.b: Means as Outcomes Model

In one-way random effects ANOVA model it was found that students’ Science
Achievement significantly varying around their class means and including class level
variables was suggested to explain this variation in Science Achievement among
classes. Therefore, to test the research question 3.b addressing the examination of
class level variables in terms of whether they explain the class differences in Science
Achievement, means as outcomes model was developed by the inclusion of nine
level-2 (class level) predictors without the inclusion of any level-1 (student level)

predictors.
The regression equation representing this research question was as follows:
Student level (level-1) model:
Science Achevement (Y;;) = Bo; + 1ij.
Class level (level-2) model:

Boj = Yoo + Yo1(T_FEMALE) ; + y,(ZT_EXPER ) ; + yo3(ZTSESE)
+ Y04 (ZTSEIS)j + yo5(ZTSECM); + o6 (ZTJS); + Yo7 (ZTBUEE) ;
+Yos (ZBUPA) ; + Voo (ZTITSA) j + uq;

In these models,
Y;; is the outcome variable, Science Achievement
Boj is regression intercept of class j, that is, class mean on Science Achievement

Yoo 1s the grand mean, that is, overall average score of Science Achievement for all

classes

Yo1 1s the differentiating effect of teacher’s gender on class mean of Science

Achievement
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Yoz 1s the differentiating effect of teacher’s experience on class mean of Science

Achievement.

Yo3 1s the differentiating effect of teacher’s Efficacy Beliefs for Student Engagement

on class mean of Science Achievement

Yos 1s the differentiating effect of teacher’s Efficacy Beliefs for Instructional

Strategies on class mean of Science Achievement

Yos 1s the differentiating effect of teacher’s Efficacy Beliefs for Classroom

Management on class mean of Science Achievement

Yoe 1 the differentiating effect of teacher’s Job Satisfaction on class mean of Science

Achievement

Yo7 1s the differentiating effect of teacher’s feeling of emotional exhaustion on class

mean of Science Achievement

Yos 18 the differentiating effect of teacher’s feeling of personal accomplishment on

class mean of Science Achievement

Yoo 1s the differentiating effect of teacher’s Beliefs About Science Ability on class

mean of Science Achievement
1;j 1s the level-1 residual.
Ug; is the level-2 residual.

Too 18 the residual or conditional variance, that is, class level variance in B, after

controlling other class level (level-2) variables (Raudenbush & Bryk, 2002; p.73).

This model was firstly performed with the nine level-2 predictors. Then, considering

the magnitude of significant t values, best predictor was selected. Model was rebuilt
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by only this predictor variable. Afterwards, final model was built by subsequently
adding predictors regarding the magnitude of t values. During this process,
significant predictors were retained in the model while non-significant predictors
were removed. Results of the final estimations of means as outcome models were

presented in Table 4.29 and Table 4.30, respectively.

Results of the final estimation of fixed effects obtained from Means as Outcomes
Model indicated that class means on Science Achievement was positively associated
with teachers’ Experience (ZT_EXPER; y = .064, se = .029, p < .05), Efficacy for
Student Engagement (ZTSESE; y =.112, se =.029, p <.001), and Implicit Theory of
Science Ability (ZTITSA; y = .067, se = .029, p < .05). Namely, students tended to
get higher scores from science test in the classroom thought by the science teachers

who were more experienced, were more confident in student engagement in science

class, or hold the belief that people’s ability in science can be improved.

The final estimations of variance components obtained from means as outcomes
models of Science Achievement was presented in table 4.30. In the present model
built for students’ Science Achievement the residual variance between classes was
substantially decreased compared to the estimated variance in random effects
ANOVA model (see Table 4.28 and Table 4.30). This reduction was caused by the
inclusion of class level variables. The R? (the proportion reduction in variance or
variance explained at class level) calculated via comparison of 7y, estimates
obtained from these two models were also provided in Table 4.30.The proportion of

variance explained in f8,; accounted for teacher variables was calculated as:

_ Tgo(Random ANOVA) — too(Means as Outcome)

RZ
Too(Random ANOV A)

0.2969 — 0.2723

0.2969 = 0.083
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Result revealed that 8.3% of the true between-class variance in Science Achievement
was accounted for by teachers’ Experience, Efficacy for Student Engagement and
Implicit Theory of Science Ability. Nevertheless, based on the statistically significant
chi-square statistics of the model (x2: 3456.50, df = 368, p< .001) it could be
concluded that even after the significant class level predictors were hold constant, or
control for, classes still varied significantly in students’ responses to science
achievement test. In other words, these class level factors did not account for all of

the variation in the intercept.

Table 4.29 Final Estimation of Fixed Effects for Science Achievement — Means as

Outcomes Model

Fixed Effect Coefficient SE

ZSAS (Science Achievement), Model for Class Means'
Intercept, yoo -.021 .029
ZT_EXPER (Years of Teaching), yo1 .064* .029
ZTSESE (Efficacy for Student Engagement), ¥, BV .029
ZTITSA(Implicit Theory of Science Ability), yg3 .067* .029

*<.05%** p<.001

Table 4.30 Final Estimation of Random Effects for Science Achievement — Means

as Outcomes Model

Random Effect Variance Component df Y R?
ZSAS (Science Achievement)
Class mean, Upj 272 368 3456.50%** .083
Level-1 Effect, 1;; 710
% pe 001
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4.2.3.3 Results of Research Question 3.c: Random Coefficient Model (Model 1)

The research question 3c focusing on the student variables in terms of perceptions of
classroom learning environment and gender as factors explaining the differences in
students’ Science Achievement was tested by means of Random Coefficient Model
(Model 1). Dimensions of classroom learning environment (i.e., Student
Cohesiveness, Teacher Support, Involvement, Investigation, Task Orientation,
Cooperation, and Equity) and students’ Gender were included in the models as
student level (level-1) variables. While conducting this analysis the same procedure

with the section 4.2.2.3 was followed.
The regression equation addressing the research question 3c is as follows:
Student level (level-1) model:

Science Achievement (Y;;)
= Poj + P1j * (S_ZFEMALE) + By, x (ZSWHSC) + B3 * (ZSWHTS)
+ By * (ZSWHINVO) + Bs; * (ZSWHINVE) + Be; ¥ (ZSWHTO)
+ B7; * (ZSWHCOOP) + Bg; * (ZSWHEQU) + 15

Teacher level (level-2) model:

Boj = Yoo + Up;j

Boj = Yqo0 * Uqj
In these models,

Y;j is the Science Achievement score of student I'in class j
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Poj is the mean of Science Achievement (i.e., average scores of the all classes on

science test)

p1j is the differentiating effect of students’ Gender in class j (i.e., the mean

difference between male and female students’ scores on science test)

B2j is the differentiating effect of students’ perception of Student Cohesiveness in

class j (i.e., the degree to which perceptions of Student Cohesiveness differences

among students related to Science Achievement)

B3 is the differentiating effect of students’ perception of Teacher Support in class j

(i.e., the degree to which perceptions of Teacher Support differences among students

related to Science Achievement)

B4j is the differentiating effect of students’ perception of Involvement in class j (i.e.,

the degree to which perceptions of Involvement differences among students related to

Science Achievement)

Ps; is the differentiating effect of students’ perception of Investigation in class j (i.e.,
the degree to which perceptions of Investigation differences among students related

to Science Achievement)

Pej is the differentiating effect of students’ perception of Task Orientation in class j

(i.e., the degree to which perceptions of Task Orientation differences among students

relate to Science Achievement)

f7j is the differentiating effect of students’ perception of Cooperation in class j (i.e.,

the degree to which perceptions of Cooperation differences among students related

to Science Achievement)
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Pgj is the differentiating effect of students’ perception of Equity in class j (i.e., the

degree to which perceptions of Equity differences among students related to Science

Achievement)
Bq; is the coefficient for variable q for class j after accounting for other variables

Yoo 1s the average of class means on the Science Achievement across the population

of classes

Yqo 1s the average g factor- slope of outcome variable across those classes
Uy ; = the unique increment to the intercept associated with class j
Ug; = the unique increment to the slope associated with class j

In this regression equation, while f; represents the intercept parameter, all other s

represent the slope parameter of each predictor variable.

Based on the results of the Random Coefficient Model for Science Achievement, final
estimation of fixed effects and final estimation of random effects were presented in

Table 4.31 and Table 4.32, respectively.

Result of the fixed effects of random coefficient model showed that Involvement
(ZSWHINVO; y = .135, se = .015, p < .001), Task Orientation (ZSWHTO; y = .191,
se = .013, p < .001), and Equity (ZSWHEQU; y = .065, se = .014, p < .001) were
significantly and positively associated with Science Achievement. However,
Investigation (ZSWHINVE; y = -.029, se = .015, p < .05) and Cooperation
(ZSWHCOQP, y = -.064, se = .014, p < .001) was found as negatively related to
Science Achievement. Namely, slope coefficient of Science Achievement —
Involvement yielded that students who tended to involve in classroom activities
obtained higher scores from science achievement test. The slope coefficient of

Science Achievement — Task Orientation indicated that students who perceived
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classroom as more task oriented tended to get higher score from science test. The
Science Achievement — Equity slope coefficient indicated that students who had more
equal learning opportunities with the other students in the same classroom were
likely to get higher scores from science test. On the other hand, the slope coefficient
of Science Achievement — Investigation revealed that students who tended to do more
inquiry and have problem solving skills in science class were less likely to get high
scores from science test. Moreover, the Science Achievement — Cooperation slope
coefficient showed that cooperation among students in classroom activities had

negative effect on science achievement.

Results of the final estimation of random effects obtained from Random Coefficient
Model (see Table 4.32) showed that variance among the class means 7,5, = .308 was
found as statistically significant (y’= 1730.44, p< .001). This significant variation
among 372 classes suggested that incorporating class level factors into the model
might explain this variability. Moreover, the slopes of Science Achievement - Gender
(x’= 633.46, p< .001), Science Achievement — Student Cohesiveness (x’= 460.50, p<
01), Science Achievement — Teacher support (y’= 448.57, p< .01), Science
Achievement — Investigation (Xz =417.71, p< .05), and Science Achievement — Equity
(X2 = 429.20, p< .01), were all varied significantly, which suggested that in some
classes, the slopes were much steeper than for other classes. On the other hand, the
variance components of Involvement, Task Orientation, and Cooperation were not
significant, which implies that class differences did not have an impact on the slops
for these variables. Additionally, although the variance component for Gender,
Student Cohesiveness, and Teacher Support were found as significant, they were not
significant predictors of Science Achievement. Therefore, though Gender, Student
Cohesiveness, and Teacher Support were retained in the model, they were not the

focus.

In order to investigate the amount of variance in Science Achievement explained in
student level, the variances in the Analysis of Variance Model and the Random

Coefficient Model were compared. The proportion of reduction in variance at student
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level (R?) was calculated by comparing o2 estimates of Analysis of Variance Model

and the Random Coefficient Model Science Achievement as follows:

RZ — o?(Random ANOVA)—g?*(Means as Outcome) _ 0.710—0.587 0.173
o2(Random ANOV A) 0.710

By including these student level factors (Gender, Student Cohesiveness, Teacher
Support, Involvement, Investigation, Task Orientation, and Equity, as predictors of
Science Achievement, within class variance was reduced by 17.3%. Therefore, these

factors account for about 17 % of the student level variance in Science Achievement.

Table 4.31 Final Estimation of Fixed Effects: Random Coefficient Model for

Learning Environment and Gender

Fixed Effects Coefficient SE
ZSAS (Science Achievement), Model for Class Means'

Intercept, v, -.049 .031
S_FEMALE (Gender), y;, .039 .025
ZSWHSC (Student Cohesiveness), ¥5q .014 .013
ZSWHTS (Teacher Support), y3, -.011 .015
ZSWHINVO (Involvement), Y, 35k .015
ZSWHINVE (Investigation), ys, -.029% 015
ZSWHTO (Task Orientation), y¢, 191 #%* .013
ZSWHCOOP (Cooperation), y- -.064%*%* .014
ZSWHEQU (Equity), ¥ggo 065+ .014

Note. Only predictors in final models were included in the table.
*p< .05, ¥*p<.01, ¥*¥*p<.001

1: The all continuous student level variables were grand mean centered

263



Table 4.32 Final Estimation of Random Effects: Random Coefficient Model for

Learning Environment and Gender

Random Effects Variance df ¥ Reliability ~R?
Components
ZSAS (Science Achievement),
Class mean, u,; 308 371 1730.44 %% 745
S_FEMALE (Gender), uy .106 371 633.46%** 406
ZSWHSC (Student Cohesiveness), U, .012 371  460.50%* .165
ZSWHTS (Teacher Support), us; .019 371 448.57** 192
ZSWHINVE (Investigation), us; .007 371 417.71* .091
ZSWHEQU (Equity), ug; .007 371 429.20%* .085
Level-1 Effect, 1;; .587 173

*p< .05, ¥*p<.01, ¥**¥p<.00

4.2.3.4 Results of Research Question 3.d: Intercepts and Slopes as Outcomes
Model

An Intercept and Slopes as Outcomes model was built to answer the research
question 3e addressing the cross-level interaction between class level and student
level variables. To find out which teacher characteristics influence the effect of
students’ perceptions of Classroom Learning Environment on the students’ Science
Achievement, the current model was built by considering the results of the previous
analyses (i.e, Means as Outcomes Model and Random Coefficient Model). The first
model built with the class level variables which were initially found as significantly
associated with intercept of in Means as Outcomes Model (Experience, Efficacy for
Student Engagement, and Implicit Theory of Science Ability) and student level
variables that were initially found as predictors of Science Achievement in Random
Coefficient Model (Gender, /Student Cohesiveness, Involvement, Investigation, Task
Orientation, Equity Self-Efficacy, Mastery Approach Goals, Performance Avoidance
Goals, and Performance Approach Goals).

The equations for the first model in these analyses are:

Student Level (level-1) Model:
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Science Achievement (Y;;)
= Poj + B1j * (S_LFEMALE) + B, * (ZSWHSC) + B3 * (ZSWHTS)
+ B4y * (ZSWHINVO) + Bs; x (ZSWHINVE) + Be; * (ZSWHTO)
+ +B7; *x (ZSWHCOOP) + Bgj * (ZSWHEQU) + 1;j

Class level (level-2) model:

Boj = Yoo t Vo1 * (ZT_EXPER) + yop * (ZTSESE); + yop * (ZTITSA); + uy;
,31j = Y10 + Uy

,sz = Y20 t Uyj

,33j = Y30 t U3j

,341' = Yao

Bsj = Vso + Us;

:86]' = Yeo0

,371' = Y70

Bsj = Vso + Ug;j

In the model presented above showed that Experience, Efficacy for Student
Engagement, and Implicit Theory of Science Ability were found as significant, and

these variables were retained in the model.

Afterwards, 9 level-2 variables (i.e., Teacher’s Gender, Experience, Efficacy for
Student Engagement, Efficacy for Instructional Strategies, Efficacy for Classroom
Management, Job Satisfaction, Emotional Exhaustion, Personal Accomplishment,
and Implicit Theory of Science Ability) were incorporated in the randomly varying
slopes of significant predictors of Science Achievement. Therefore these class level
variables included into the slope model of Investigation, and then, into the slope
model of Equity. On the other hand,, since Gender, Student Cohesiveness, and

Teacher support were not significant predictors of Science Achievement, these slopes
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were not tested for moderation effect. The same procedures were followed with the

section 4.2.2.4.1.

All class level variables subsequently included in the slope of Investigation.
However, none of these variables was significantly associated with Investigation.
Lastly, the same procedure was followed for including class level variables into the
slope model of Equity. Result yielded that, among 9 class level variables, only
teachers’ Gender was found as significant. The final estimation of Intercepts and

Slopes as Outcomes Model was represented as the following equation:
Student Level (level-1) Model:

Science Achievement (Y;;)
= Boj + B1j * (S_LFEMALE) + B3 * (ZSWHSC) + 83 * (ZSWHTS)
+ Baj ¥ (ZSWHINVO) + Bs; * (ZSWHINVE) + Bs; * (ZSWHTO)
+ +B7, * (ZSWHCOOP) + Bg; * (ZSWHEQU) +1;;

Class level (level-2) model:

Boj = Yoo + Yo1 * (ZT_EXPER)]- + Yoz * (ZTSESE)j + yo2 * (ZTITSA); + uy;
Bij = V1o + W

B2j = Y20 + Uy;j

Bsj = V3o + Us;j

Baj = Vao

Bsj = Vso t+ Us;j

,Bej = Yoo

,37j = Y70
Bsj = Yso + +Ys1 * (T_LFEMALE); + ug;

Results of the final estimation of fixed effects obtained from the final full Intercepts

and Slopes as Outcomes Model for Science Achievement were presented in Table
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4.33. The class means on Science Achievement was positively associated with
teachers’ Experience (ZT_EXPER; y = .069, se = .029, p < .05), Efficacy for Student
Engagement (ZTSESE; y = .095, se = .029, p < .01), and Implicit Theory of Science
Ability (ZTITSA; y = .064, se = .029, p < .05). Namely, students tended to get higher
scores from science test in the classroom thought by the science teachers who were

more experienced, were more confident in student engagement in science class, or

hold the belief that people’s ability in science can be improved.

Moreover, the results of the fixed effects obtained from the final full Intercepts and
Slopes as Outcomes Model were similar to the results of Random Coefficient Model
(research question 3c).. Involvement (ZSWHINVO; y = .135, se = .015, p < .001),
and Task Orientation (ZSWHTO; y = .192, se = .013, p < .001), were significantly
and positively associated with Science Achievement. However, Investigation
(ZSWHINVE; y = -.031, se = .015, p < .05) and Cooperation (ZSWHCOOP, y = -
065, se = .014, p < .001) was found as negatively related to Science Achievement.
Namely, slope coefficient of Science Achievement — Involvement yielded that
students who tended to involve in classroom activities obtained higher scores from
science achievement test. The slope coefficient of Science Achievement — Task
Orientation indicated that students who perceived classroom as more task oriented
tended to get higher score from science test. On the other hand, the slope coefficient
of Science Achievement — Investigation revealed that students who tended to do more
inquiry and have problem solving skills in science class were less likely to get high
scores from science test. Moreover, the Science Achievement — Cooperation slope
coefficient showed that cooperation among students in classroom activities had
negative effect on science achievement. Moreover, when teacher gender was
included into the Egquity slope model, the main effect of Equity on Science
Achievement was no longer significant. There are some slight differences between
the coefficients obtained from Random Coefficient Model and Intercepts and Slopes

as Outcomes Model. However, they were identical in terms of directions and
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interpretations. This difference in some coefficients might be due to the inclusion of

class level variables into the Intercept and Slopes as Outcomes Model.

Results of final full Intercepts and Slopes as Outcomes Model yielded a cross-level
interactions between student and class level predictors of Science Achievement.
Teacher’s Gender (T_FEMALE; yg,=.060, se = .021, p < .01) was significantly
associated with the Equity slope coefficient. In other words, Teacher’s gender
moderated the effect of Equity on Science Achievement. For the students who thought
by female science teachers, the effect of students’ perceptions of equity in the

classroom had more influence on their achievement in science than males.

The Science Achievement — Equity slope model is:

Ps = Vgo + ¥s1 * (T_LFEMALE) + ug

B is the overall Equity slope

Y10 18 the average Science Achievement — Equity slope across the classes

y11 1s the effect of Gender on the overall slope

U4 is the random effect or error

These coefficients were found as ygo= .033, ygi= .060. Incorporating these

coefficients into the equation results with:

Be = 0.033 + 0.060(T_FEMALE) + ug

Moreover, the results of the final estimation of variance components obtained from
the full final Intercepts and Slopes as Outcomes Model for Science Achievement
were presented in table 4.34. The proportion of variance explained in intercept and
slope model of significant predictors of Science Achievement (Equity) with

significant class level predictor (Teacher’s Gender) was calculated by comparing

268



variance components obtained from Random Coefficient Model (Model 2) and final

full Intercepts and Slopes as Outcomes Model as follows:
Proportion of variance explained in Science Achievement, B ;:

Toj(Random Coef ficient) — 7, ;(Intercepts and Slopes as Outco.

RZ
Toj(Random Coef ficient)

_ 030762 —0.28381

= 0.078
0.30762
Proportion of variance explained in Equity, fg;:
0.00663 — 0.00636
Z = = 0.041

0.00663

These findings revealed that teachers’ Experience, Efficacy for Student Engagement
and Implicit Theory of Science Ability were accounted for about 8% of the reduction
in the variation of class means on Science Achievement. Additionally, 4% reduction
in the variance of the Equity slope was accounted for by teacher’s Gender However,
significant differences still remained among classes both for average Science
Achievement (x’= 1612.19, p<0.001) and Equity slope (x’= 424.03, p<0.05). This
reduction in the proportion indicated that small amount of variations in the Equity
slope had been accounted for while teacher gender was controlled. Similarly, small
amount of reduction in the variance of the average class scores on Science Achievement
was occurred while teachers’ Experience, Efficacy for Student Engagement and

Implicit Theory of Science Ability were controlled.
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Table 4.33 Final Estimation of Fixed Effects of Final Full Model: Intercepts and

Slopes as Outcomes Model for Science Achievement

Fixed Effects Coefficient SE
ZSAS (Science Achievement), Model for Class Means'

Intercept, ¥oo -.049 .031
ZT_EXPER (Experience), Y1 .069* .027
ZTSESE (Efficacy for Student Engagement), ¥, .095%** .028
ZTITSA (Implicit Theory of Science Ability), yo3 .064%* .027

S_FEMALE (Gender), y;, .038 .025

ZSWHSC (Student Cohesiveness), ¥2¢ .013 .013

ZSWHTS (Teacher Support), y3 -.011 .015

ZSWHINVO (Involvement), ¥4 135%%* .015

ZSWHINVE (Investigation), ys, -.031%* .015

ZSWHTO (Task Orientation), ¥ .192%%% .013

ZSWHCOOP (Cooperation), ¥+ -.065%%%* .014

ZSWHEQU (Equity), ¥go .032 .018
T_FEMALE (Gender), yg, .060%* .021

Note. Only predictors in final models were included in the table.

*p< .05, ¥*p<.01, ***p<.001

1: The all continuous variables were grand mean centered

Table 4.34 Final Estimation of Random Effects of Final Full Model:

Slopes as Outcomes Model for Science Achievement

Intercepts and

Variance

Random Effects Components r R*>  Reliability
ZSAS (Science Achievement),

Class mean, u; 284 368  1612.79%** 078 3
S_FEMALE (Gender), u, .106 371 633.45%** 41
ZSWHSC (Student Cohesiveness), U, 012 371 460.42%* 17
ZSWHTS (Teacher Support) us; .018 371 448.50%* .19
ZSWHINVE (Investigation), us; .007 371 417.60%* .09
ZSWHEQU (Equity), ug; .006 370 424.04* .041 .08
Level-1 Effect, 7;; 587 173

*p< .05, ¥p<.01, ¥¥p<.00]

270



ILC

..095**

Teacher Variables — Level -2

.064*

Beliefs

Efficacy for Student Enga.

Classroom Learning
Environment — Level-1

Efficacy for Instructional S.

Efficacy for Classroom Ma. .
Student Cohesiveness

Implicit B. about Scie. Abi.

Teacher Support

Occupational Well-Being

Emotional Exhaustion

A
Science Achievement
1

Personal Accomplishment

Investigation

Job Satisfaction

Teacher Characteristics Task Orientation

Experience
Gender
Student Characteristics — Level-1
Student Gender

Figure 4.8 Predicting Science Achievement by classroom learning environment variables (level-1) and student gender (level-1)

Cooperation

Equity

.069*

and teacher variables (level-2).
Note. Arrows do not indicate causal relationships. Their directions are from predictors to outcome variables. Blue arrows indicate

interaction of level-1 and level-2 variables. *p< .05, **p<.01, ***p< .001



4.2.4 Results of Research Question 4: Random Coefficient Model for Mediation
Effect (Model 2)

The fourth HLM analysis was conducted to test the research questions focusing on

the mediator role of self-regulation on the relationship between perceived classroom

environment and students’ science achievement:

4 Do students’ Self-Regulation variables (i.e., Self-Efficacy, Metacognitive Self-
Regulation, Mastery Approach Goals, Performance Approach Goals, Mastery
Avoidance Goals, and Performance Avoidance Goals) mediate the relationship
between students’ Science Achievement, and students’ Gender and classroom
learning environment variables (i.e., Student Cohesiveness, Teacher Support,

Involvement, Investigation, Task Orientation, Cooperation, and Equity)?

The research question 4 addresses the mediation effect of Self-Regulation variables
on the relationship between Science Achievement, and Gender and Classroom
Learning Environment variables. In order to test the current research question
(Model 2), final estimation of the Random Coefficient Model (Model 1) that was
built in section 4.2.3.3 was expanded by inclusion of the Self-Regulation variables
(e.g., Self-Efficacy, Metacognitive Self-Regulation, Mastery Approach Goals,
Performance Approach Goals, Mastery Avoidance Goals, and Performance
Avoidance Goals). The same building strategy that used in previous sections was
used with the exception that even both fixed and random components of a variable
were nonsignificant, it was not removed from the model (model 2) in order to

compare modell and model2 and see the mediator roles of self-regulation variables.

The regression equation addressing the research question 3c is as follows:

Student level (level-1) model:
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Science Achievement (Y;;)
= Poj + P1j *x (S_ZFEMALE) + B, * (ZSWHSC) + B3, * (ZSWHTS)
+ B4y * (ZSWHINVO) + Bs; x (ZSWHINVE) + B¢; * (ZSWHTO)
+ B7; x (ZSWHCOOP) + Bg; x (ZSWHEQU) + Bo; * (ZSSE) + P10,
* (ZSMC) + B11) * (ZSGOMAP) + B15; * (ZSGOPAV) + B3
* (ZSGOPAP) + B14; * (ZSGOMAV) + 1y

Teacher level (level-2) model:

Boj = Yoo T Up;j

Boj = Vqo0 t Uq;j
In these models,

Y;j is the Science Achievement score of student I'in class j

Boj is the mean of Science Achievement (i.e., average scores of the all classes on

science test)

p1j is the differentiating effect of students’ Gender in class j (i.e., the mean

difference between male and female students’ scores on science test)

B2; is the differentiating effect of students’ perception of Student Cohesiveness in

class j (i.e., the degree to which perceptions of Student Cohesiveness differences

among students related to Science Achievement)

B3 is the differentiating effect of students’ perception of Teacher Support in class j
(i.e., the degree to which perceptions of Teacher Support differences among students

related to Science Achievement)
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P4 is the differentiating effect of students’ perception of Involvement in class j (i.e.,

the degree to which perceptions of Involvement differences among students related to

Science Achievement)

Ps; is the differentiating effect of students’ perception of Investigation in class j (i.e.,
the degree to which perceptions of Investigation differences among students related

to Science Achievement)

Bej is the differentiating effect of students’ perception of Task Orientation in class j

(i.e., the degree to which perceptions of Task Orientation differences among students

relate to Science Achievement)

B7; is the differentiating effect of students’ perception of Cooperation in class j (i.e.,

the degree to which perceptions of Cooperation differences among students related

to Science Achievement)

Psgj is the differentiating effect of students’ perception of Equity in class j (i.e., the

degree to which perceptions of Equity differences among students related to Science

Achievement)

PBoj is the differentiating effect of students’ Self-Efficacy in class j (i.e., the degree to

which self-efficacy differences among students related to Science Achievement)

B1oj 1s the differentiating effect of students’ Metacognitive Self-Regulation in class j

(i.e., the degree to which Metacognitive Self-Regulation among students related to

Science Achievement)

P11j is the differentiating effect of Mastery Approach Goals in class j (i.e., the

degree to which Mastery Approach Goals among students related to Science

Achievement)
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P12 is the differentiating effect of Performance Avoidance Goals in class j (i.e., the

degree to which Performance Avoidance Goals among students related to Science

Achievement)

P13 is the differentiating effect of Performance Approach Goals in class j (i.e., the

degree to which Performance Approach Goals among students related to Science

Achievement)

P1aj 18 the differentiating effect of Mastery Avoidance Goals in class j (i.e., the

degree to which Mastery Avoidance Goals among students related to Science

Achievement)
Bg; 1s the coefficient for variable q for class j after accounting for other variables

Yoo 1S the average of class means on the Science Achievement across the population

of classes

Yqo 1s the average g factor- slope of outcome variable across those classes
Uy; = the unique increment to the intercept associated with class j

Ug; = the unique increment to the slope associated with class j

Final estimation of fixed effects and random effects obtained from current Random
Coefficient Model (Model 2) built for mediation effect of Self-Regulation variables
were presented with the results of the previous Random coefficient Model (Model 1)
built with Gender and classroom learning environment variables in the Table 4.35

and 4.36 respectively to make interpretation more clear.

Results of the final estimation of fixed effects obtained from Random Coefficient
Model of this study (Model 2) showed that Involvement (ZSWHINVO; y = .076, se =
014, p < .001), Task Orientation (ZSWHTO; y = .045, se = .014, p < .01), Self-
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Efficacy (ZSSE; y = .340, se = .015, p < .001) and Mastery Approach Goals
(ZSGOMAP; y = .085, se = .014, p < .001) were positively and significantly
associated with Science Achievement. On the other hand, Investigation
(ZSWHINVE; y = -.074, se = .013, p < .001) and Performance Avoidance Goals
(ZSGOPAV; y = -.063, se = .012, p < .001) were found as significantly but
negatively related to Science Achievement. Namely, slope coefficient of Science
Achievement — Involvement yielded that students who tended to involve in classroom
activities obtained higher scores from science achievement test. The slope coefficient
of Science Achievement — Task Orientation indicated that students who perceived
classroom as more task oriented tended to get higher score from science test. The
Science Achievement —Self-Efficacy slope coefficient indicated that students who had
higher confidence in learning science were likely to get higher scores from science
test. The slope coefficient of Science Achievement — Mastery approach goals yielded
that students who approach success in learning science were more likely to obtain
higher scores from science test. On the other hand, the slope coefficient of Science
Achievement — Investigation revealed that students who tended to do more inquiry
and had problem solving skills in science class were less likely to get high scores
from science test. Moreover, the Science Achievement —Performance Avoidance
slope coefficient showed that students’ setting more performance avoidance oriented

goals in learning science had negative effect on science achievement.

Results of the final estimation of variance components obtained from Random
Coefficient Model of this study (Model 2) revealed that class means were statistically
significantly different from each other (y* = 1501.15, p< .001), which suggested
inclusion of class level variables to account for the variability among 372 classes.
Additionally, the slopes of Science Achievement - Gender (x2 = 599.02, p<.001),
Science Achievement — Student Cohesiveness (x2 = 463.72, p<.01), Science
Achievement — Equity (* = 438.07, p< .01), Science Achievement — Self-Efficacy (x°
=472.77, p< .001), Science Achievement — Mastery Approach Goals (y° = 426.86, p<
.05), and Science Achievement — Performance Approach Goals (X2 =457.23, p< .01),
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were all varied significantly, which suggested that in some classes, the slopes were

much steeper than for other classes.

Regarding mediation effect, as presented in the table 4.35, although Cooperation and
Equity were significant predictors of the Science Achievement (Model 1), after
including Self-Regulation variables (Model 2), they became nonsignificant. It means
that Self-Regulation variables mediated the relation of Classroom Learning
Environment variables (i.e. Cooperation and Equity) to Science Achievement.
Moreover, inclusion of Self-Regulation variables also resulted in removing the
random effect of Teacher Support and Investigation. That is, while Self-Regulation
variables were controlled, classes did not vary in terms of Teacher Support and

Investigation.

In order to investigate the amount of variance in Science Achievement explained in
student level, the variances in the Analysis of Variance Model and the Random
Coefficient Model (Model 2) were compared. The proportion of reduction in
variance at student level (R?) was calculated by comparing o2 estimates of Analysis
of Variance Model and the Random Coefficient Model Science Achievement as

follows:

2 _ o%(Random ANOVA)—o?(Means as Outcome) 0.710-0.513
R = > = =0.277
o%2(Random ANOV A) 0.710

By including these student level factors (Gender, Student Cohesiveness, Involvement,
Investigation, Task Orientation, Equity, Self-Efficacy, Mastery Approach goals,
Performance Avoidance Goals, and Performance Approach Goals) as predictors
Science Achievement, within class variance was reduced by 27.7%. Namely, these

factors account for about 28 % of the student level variance in Science Achievement.

Reliability of the intercept and randomly varying slopes were also obtained HLM
analysis. Results revealed that reliability of intercept (.72) was quite reliable than

reliability of slopes of Gender ( .36), Student Cohesiveness ( .15), Equity ( .09),
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Self-Efficacy (.19), Mastery Approach Goals ( .11) and Performance Approach

Goals (.12) (see Table 4.36).

Table 4.35 Final Estimation of Fixed Effects: Random Coefficient Model for

Learning Environment and Gender and for Mediation Effect of Self-Regulation

Variables

Model 1 Model 2
Fixed Effects Coefficient SE  Coefficient  SE
ZSAS (Science Achievement), Model for Class Means'

Intercept, yqo -.049 .031 -.045 .030
S_FEMALE (Gender), y;, .039 .025 .036 .023
ZSWHSC (Student Cohesiveness), ¥,q .014 .013 -.002 .012
ZSWHTS (Teacher Support), y3q -.011 .015 -.022 .012
ZSWHINVO (Involvement), y,q 135%%* 015 075%%%* .014
ZSWHINVE (Investigation), ys, -.029%* 015 -.074%%% .013
ZSWHTO (Task Orientation), Y40 91k .013 .045%* .014
ZSWHCOOP (Cooperation), y-, -.064%*%* .014 -.016 .013
ZSWHEQU (Equity), ygo L065%** .014 .017 .013
ZSSE (Self-Efficacy), yq¢ 340%** .015
ZSMC (Metacognitive Self-Regulation), y1¢q -.009 .013
ZSGOMAP (Mastery Approach Goals), ¥11¢ 085 #* 014
ZSGOPAV (Performance Avoidance Goals), y42¢ -.063%** .012
ZSGOPAP (Performance Approach goals) , 130 .020 .012
ZSGOMAYV (Mastery Avoidance Goals), Y140 .005 .010

Note. Nonsignificant predictors were not removed from the model.

*p< .05, ¥*p<.01, ¥*¥*p<.001

1: The all continuous student level variables were grand mean centered
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Table 4.36 Final Estimation of Random Effects: Random Coefficient Model for Learning Environment and Gender and for

Mediation Effect of Self-Regulation Variables

6LC

Model 1 Model 2
Variance 5 e 5 Variance 5 L. 5
Random Effects Components df X Reliability R Components X Reliability R
ZSAS (Science Achievement),
Class mean, u; .308 371 1730.44 %% 745 261 369 1501.15%** 723
S_FEMALE (Gender), uy 106 371 633.46%** 406 .085 369  599.02%** .363
ZSWHSC (Student Cohesiveness). 012 371 460.50% 165 009 369 463.72%% 147
2j

ZSWHTS (Teacher Support), us; .019 371 448.57*%* 192
ZSWHINVE (Investigation), us .007 371 417.71% .091
ZSWHEQU (Equity), ug; .007 371 429.20%* .085 .006 369  438.07%* .088
ZSSE (Self-Efficacy), uq; .015 369  47.77FF* 193
ZSGOMAP (Mastery Approach 010 369 426,86 113
Goals), uqq;
ZSGOPAP (Performance Approach 007 369 457 23k 120
Goals), uy3;
Level-1 Effect, 1;; .587 173 513 277

*p< .05, #*p<.01, ***p<.001
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CHAPTER V

DISCUSSION

In this chapter, results of the present study are discussed. Afterwards, conclusions,

implications, and limitations are presented.

5.1 Discussion of the Results

The present study mainly focused on four main research questions and related sub-
questions. Accordingly, 14 one-way random effect ANOVA models, 14 means as
outcomes models, 8 random coefficient models, and 7 intercepts and slopes as
outcomes models were built by using Hierarchical Linear Modeling (HLM) analysis
to answer the research questions. The results of these models are discussed in the

following sections for each research question, separately.

5.1.1 Research question 1: Predicting Classroom Learning Environment

The first research question attempted to find out whether classes differ in students’
perceptions of classroom learning environment or not, and to explore the class (or
teacher) level variables explaining the differences in students’ perception of
classroom learning environment among classes. The present study has a clustered
multilevel structure. Namely, all students are nested within their respective classes
(or teachers). Therefore, it is assumed that the students in the same classroom are
more likely to resemble on several variables than the students from different classes.

Thus, in order to test the first research question, HLM analyses were performed.
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In the present study, 70 grade students’ perceptions of classroom learning
environment was assessed by the 7 dimensions of What is Happening in this Class
(WIHIC): Student Cohesiveness, Teacher Support, Involvement, Investigation, Task
Orientation, Cooperation, and Equity. During data analyses, firstly, one-way random
effect ANOVA model which is also known as unconditional model was built for
each classroom learning environment dimension separately. None of the student level
or class level variables was included in unconditional models. Results revealed that
significant variations did exist among the classes in students’ responses to each
dimension of classroom learning environment (i.e., Student Cohesiveness, Teacher
Support, Involvement, Investigation, Task Orientation, Cooperation, and Equity).

Thus, performing an HLM analysis for this data set was appropriate.

Afterwards, in order to assess the percent of variance in each classroom learning
environment dimension due to the differences between classes, Intraclass Correlation
Coefficients (ICC) were computed. ICC also represents the degree of group
homogeneity in a nested data. The ICCs obtained from this study indicated that 7%
of the total variance in Student Cohesiveness, 12% of the total variance in Teacher
Support, 7% of the total variance in Involvement, 8% of the total variance in
Investigation, 7% of the total variance in Task Orientation, 9% of the total variance
in Cooperation, and 7% of the total variance in Equity were accounted for class level
variables. The remaining variances of each variable were within classes and
accounted for by student variables. According to Hox (2010), intraclass correlations
of .10 seem reasonable and .15 could be regarded as high in educational and
organizational contexts. Hox (2010) also suggested using .05, .10, and .15 as small,
medium, and large values respectively for ICCs in general cases. Accordingly, in this
study, while ICC for Teacher Support was moderate, for other variables, ICCs
seemed low. While considerable amount of variance was related to class (or teacher)
variables for the Teacher Support, there were some distinctions between classes in
terms of other variables. These results implied that majority of students’ perceptions
of classroom environment are predicted by student characteristics rather than class

(or teacher) level variables. Although a few studies have reported variance
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partitioning of the WIHIC using multilevel analysis, results of the current study are
consistent with the most of the previous studies. For example, den Brok et al. (2006)
investigated the between class variance of the WIHIC scales with 655 eight grade
science students from 26 classes from 11 schools in California. They performed
separate Random Coefficient ANOVA models by using HLM for each dimension of
the WIHIC scale. The researchers found low ICC values for most of the subscales,
more specifically: .02 for Student Cohesiveness, .18 for Teacher Support, .05 for
Involvement, .06 for Investigation, .02 for Task Orientation, .07 for Cooperation, and
.12 for Equity. Similarly, in another study (Dorman, 2009) with a larger sample from
primary and secondary schools, ICCs for class level were ranged between .06 (Task

Orientation) and .19 (Teacher Support).

Finally, with an attempt to explore the class (or teacher) level predictors accounting
for between class variations in students’ perception of the each dimensions of
classroom learning environment, means as outcomes models were built for each
outcome variables. The class (or teacher) level variables included Teacher’s Gender,
Experience, Efficacy for Student Engagement, Efficacy for Instructional Strategies,
Efficacy for Classroom Management, Job Satisfaction, Emotional Exhaustion,

Personal Accomplishment, and Implicit Theory of Ability in Science.

Regarding students’ perceptions of Student Cohesiveness, results revealed that only
Experience and Efficacy for Student Engagement were found to be significant
predictors while controlling other variables. Namely, teachers with more teaching
experience and teachers who were more confident in student engagement were
perceived as creating more friendly climate among the students in the classroom.
These teachers let students to know one another, to set close relationships, to get
along with other students, and to be open to help other students and to work with
each other. However, Experience and Efficacy for Student Engagement accounted
for small amount of the variance (about 6%) in the between class differences in mean

Student Cohesiveness.
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Students’ perception of Teacher Support was the most sensitive dimension of the
classroom environment to teacher level variables. While teachers’ Gender, Efficacy
for Student Engagement, Job Satisfaction, and Emotional Exhaustion were found
positive and significant predictors of Teacher Support, Experience was found as a
negative predictor of Teacher Support. These results indicated that female teachers
and teachers with greater job satisfaction, with more confidence in student
engagement, and with more frustration, were more likely to provide support and help
for their students, to show interest, and to behave more friendly. Moreover, these
teachers tended to care about students’ problems and they would change the teaching
method depending on students’ needs. On the other hand, more experienced teachers
were found to demonstrate such teacher supportive behaviors at lower levels. Among
these significant teacher variables, Job Satisfaction was the best predictor of the
Teacher Support (y = .093). Although, in this study, most of the teacher
variables(Gender, Efficacy for Student Engagement, Job Satisfaction, Emotional
Exhaustion, and Experience) significantly predicted students’ perceptions of Teacher
Support, these factors accounted for small amount of the variance (about 14%) in the

between class differences in mean Teacher Support.

Perceived Involvement, Cooperation, and Equity were significantly predicted only by
Efficacy for Student Engagement. That is, in the classrooms taught by highly
efficacious teachers in student engagement, students were more likely to participate
in discussions, share their ideas, show attentive interest, enjoy class, cooperatively
work with other students, enroll in teamwork, and share learning materials with other
students. Moreover, these teachers who feel higher confidence in student engagement
are more likely to treat students equally. Namely, they provide same amount of
opportunity in class discussions, praise, help, and encouragement for all students.
Moreover, Efficacy for Student Engagement was accounted for about 7%, 4%, and
5% of the variance in the between class differences in mean Involvement,
Cooperation and Equity, respectively. This indicated that teachers’ confidence in
student engagement explained less than 10% of the differences among classes for

these dimensions of classroom environment.
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For perceived Investigation and Task Orientation, results of the analyses showed that
Efficacy for Student Engagement was positive and Efficacy for Classroom
Management was negative predictors of Investigation and Task Orientation. This
result indicated that teachers who have more confidence in student engagement but
less confidence in using classroom management strategies tend to create a classroom
climate which engages students in developing inquiry skills and using them in
problem solving and investigation. Moreover, Efficacy for Student Engagement and
Efficacy for Classroom Management were accounted for less than 10% of the

variance in the between class differences in mean Investigation and Task Orientation.

The overall findings indicated that teachers’ Efficacy for Student Engagement was
positively related to all dimensions of classroom learning environment, and it was the
best predictor of the 6 of the 7 dimensions of classroom learning environment. These
findings supported the past research revealing that teachers’ self-efficacy beliefs are
related to favorable behaviors of teachers in the classroom such as giving better
feedbacks to students, providing greater academic focus in the classroom, investing
more effort to teaching, being open to new ideas, and showing persistence when
faced with obstacles (see Tschannen-Moran et al. 1998). These favorable teacher
behaviors have potential to positively influence the classroom environment.
Moreover, results of Guo et al.’s (2012) study showed that teachers with higher self-
efficacy were more likely to create a classroom environment that support elementary
students’ learning and to set warm relationships. Therefore, it is reasonable to find
out that teachers who feel high confidence for engaging all students and encourage
them to do well in school work are more likely to create better classroom

environment.

Another finding in this study was the negative relation of Efficacy for Classroom
Management to Investigation and Task Orientation. Indeed, in the classroom where
students are encouraged to conduct investigations and use inquiry skills in problem
solving, it is reasonable that teacher might experience difficulties in managing the

classroom. However, from another point of view, some of the past studies revealed
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that highly efficacious teachers provide classroom environments in which they use
more humanistic classroom management strategies (Woolfolk & Hoy, 1990), and
prefer more student-centered teaching (Czerniak & Schriver, 1994). However, both
of these studies used different measures of self-efficacy than that of the present
study. In the present study, TSES, which did not emphasize the quality of the
strategies that teachers used to manage the disruptive behaviors in the classroom, was
used to measure teachers’ efficacy beliefs in classroom management. Its only focus is
on the teachers’ confidence to successfully managing the classroom. However, the
nature of the management techniques might be more useful indicator of the quality of
classroom environment than the degree of teachers’ feeling confidence for classroom
management. Therefore, Turkish science teachers’ classroom management strategies
should be examined deeply to understand these negative associations. For example, if
a teacher mostly uses strict behaviors in classroom management, instead of using
more educational and pedagogical methods, this might negatively influence students’
interest in class, their desire to make inquiry, and accomplishment of planned

activities.

Another interesting finding of this study is that none of the dimensions of classroom
environment was significantly associated with Efficacy for Instructional Strategies.
Teachers who were highly confident in using variety of instructional strategies
depending on students’ needs or course context were logically expected to create
qualified learning environments that encourage students to involve in classroom
discussions and engage in cooperatively working with other students when doing
assignments, and provide teacher support to students to facilitate their learning.
However, findings of the present study contradict to some studies which suggest that
teacher efficacy positively influences the classroom learning environment that they
create (e.g., Czerniak & Schriver, 1994; Guo et al. 2010; Guo et al. 2012; Woolfolk
& Hoy, 1990). Indeed, the conceptualization of teacher self-efficacy plays an
important role in comparison of the findings. Since there is no study investigating the
influence of 3 aspects of teacher efficacy suggested by Tschannen-Moran and

Woolfolk Ho (2001) on classroom environment, the findings of the present study are
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not comparable. Thus, more studies are needed for better description of the
relationship between dimensions of teacher efficacy and classroom environment

perceptions.

Considering teacher burnout and job satisfaction, results revealed that these variables
only significantly predicted Teacher Support, but not remaining 6 dimensions of
classroom learning environment. More specifically results revealed that teachers who
were satisfied with teaching profession and do not have intention to quit job, and
teachers who feel frustrated and emotionally drained from work are more likely to
treat students as friendly and supportive. These findings for job satisfaction are
reasonable because previous studies revealed that teachers’ job satisfaction was
positively related to their performance at work (e.g., Ololube, 2006), extra-role
behaviors toward students, organization (e.g., Somech & Drach-Zahavy, 2000), and
quality of the learning environment (e.g., Demirtas, 2010; Klusmann et al. 2008).
Considering burnout, although few empirical studies in learning environment
research were interested in teacher burnout, results of the available studies contradict
to the findings of the present study. For example, Dorman’s (2003a) study based on a
structural model with teachers perceptions of classroom environment (assessed by
CES) and burnout (assessed by MBI-ES) revealed that Task Orientation and
Interaction were negatively related, and Cooperation was positively and significantly
related to Personal Accomplishment. Moreover, Cooperation and Order and
Organization were found negatively associated with Emotional Exhaustion.
Additionally, past research suggested that burnout negatively associated with
teachers’ instructional performance and student outcomes (Klusmann et al. 2008).
Burnout teachers fail to establish effective relationship with their students; provide
less information, praise, and acceptance of students’ ideas; and avoid interactions
(Tatar & Yahav, 1999). However, present study revealed that teacher burnout does
not have an important role in explaining the differences between classes regarding
students’ perceptions of classroom environment. Moreover, opposite to common
expectation, teachers’ emotional exhaustion was found as a positive predictor of

teacher support. Namely, teachers who were perceived as more supportive reported
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higher emotional exhaustion. According to Maslach and Leiter’s (1999) research
agenda, while burnout was regarded as a factor affecting teachers’ and students’
behaviors and experiences, it was also assumed as being affected from various
factors including the nature of social environment, school setting, and work, as well
as teachers’ and students’ personal characteristics. Moreover, Maslach and Leiter’s
(1999) model also indicated the contribution of student behaviors such as disruptive
actions in the classroom, disrespect, and inattentiveness on teacher burnout.
Therefore, in the present study, one possible reason of the negative association
between emotional exhaustion and teacher support mat be that teachers’ working
with children, showing interest to their problems, and supporting their learning might
have increase emotional exhaustion of the teachers. Since this study was limited to
provide causal relations, it is not possible to understand the nature of this
relationship. Therefore, qualitative research methods, such as interviews with
students and teachers, or observations in the classrooms, might shed light on this

issue.

Considering teacher Gender, it was found as a significant predictor of only Teacher
Support among 7 subscales of classroom environment. That is, students perceived
female teachers more friendly and more supportive in the classroom than male
teachers. However, considering other dimensions of learning environment, male and
female teachers were perceived almost equal in terms of the quality of the learning
environment that they create. These findings supported the previous research with
elementary school students by using WIHIC. In previous studies, researchers found
significant gender effect favoring female teachers in some dimensions of classroom
environment (e.g., den Brok et al. 2006). However, in a study with Turkish
elementary science students, Rakici (2004) found teacher Gender (favoring males) as
significantly related to only Cooperation among the all dimensions of learning

environment.

Another teacher characteristic that was tested in this study was the year of teaching

experience. Experience was positively related to Student Cohesiveness while
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negatively related to Teacher Support. Namely, experienced teachers were perceived
as they were less supportive to students and were less likely to care students’
problems, they showed less interest to students, and they treated less friendly. On the
other hand, students in the classrooms taught by experienced teachers perceived
classroom more cohesive, knew each other in the class, set close relationship with
other students, and enjoyed working with other students. These results are in line
with the Wubbels and den Brok’s (2002) study that examined the student-teacher
interaction in secondary schools with a longitudinal data. Although they used
different methodology than that of the present study, their results revealed that when
teachers get experienced, they did not set close relationship with students, behaved
less friendly, and had less tolerance to disruptive behaviors. Conversely, in the early
years of their career, teachers were perceived to provide more pleasant, supportive,
and cooperative climate in classroom, and students enjoyed attending classes. The
association of elementary science teachers’ experience with learning environment
based on the aspects of WIHIC has not been studied yet. Therefore, in order to make

a more reliable comparison, replication of this study is required.

An interesting finding of the current study was that teachers’ belief about students’
ability (incremental theory) in science was not found significantly related to any of
the dimensions of classroom learning environment. However, according to Bussis et
al. (1976), “teachers’ characteristic beliefs about children and learning have
pervasive effect on their behavior, influencing the learning environment that they
create for children and for themselves” (p.16, as cited in Lynott & Woolfolk, 1994).
Moreover, past research revealed that teachers’ instructional strategies are influenced
from their implicit theories that they hold about students’ intelligence, ability,
personality etc. (e.g., Lee, 1996; Lynott & Woolfolk, 1994; Swam & Snyder, 1980).
Therefore it was expected to find out a positive association between teachers implicit
theories about students’ ability in science and classroom environment perceptions.
Namely, it was expected to find that, in the classrooms where teacher believed that
students’ ability in science was not fixed and it can be improved, students would

perceive classroom environment more qualified. However, based on the results of
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this study, it seems that teachers’ implicit beliefs about students’ ability in science do

not have enough power to influence students’ perceptions of classroom environment.

Finally, findings about explained variances in each dimension of classroom
environment revealed that these teacher variables (Gender, Experience, Efficacy for
Student Engagement, Efficacy for Instructional Strategies, Efficacy for Classroom
Management, Job Satisfaction, Emotional Exhaustion, Personal Accomplishment,
and Implicit Theory of Ability in Science) mostly accounted for less than 10 % of the
between class variances. Although many researchers assumed that teachers play a
very important role in characterizing classroom environment, findings of this study
partly contradict with this assumption. However, since very limited number of
teacher variables was incorporated in this study, this schema might have been
different with different teacher characteristics. Moreover, in classroom environment
research, a few studies were empirically interested in some specific teacher
characteristics (e.g., Dorman, 2003a). The present study contributes to the literature
through examining the role of teacher variables which were regarded as indicators of
teacher quality (e.g., Bolyard & Moyer-Packenham, 2008; Klusman, et al., 2008;
Patrick & Smart, 1998) in students’ perceptions of classroom learning environment

in science classes.

5.1.2 Research question 2: Predicting Students’ Self-Regulation

The focus of the second research question was to examine whether there were
differences in components of students’ self-regulation, which student and teacher
variables were accounting for these differences between and within class variances,
and whether there were interactions between student and teacher variables when
explaining self-regulation components. Since the obtained data were nested within
classes, HLM method was used to analyze the data. Therefore, the similarities of the
responses of the students in the same classrooms to the scales were not ignored, and

more plausible results were aimed to be obtained.
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The components of self-regulation investigated in this study included Self-Efficacy,
Metacognitive Self-Regulation, Mastery Approach Goals, Performance Approach
Goals, Mastery Avoidance Goals, and Performance Avoidance Goals. For the 6
components of Self-Regulation, separate one-way ANOVA models (unconditional
models) were built to find out whether there were class differences. These models
did not include any student or teacher variable. Results showed that significant
variations did exist among the classes for each component of Self-Regulation.

Therefore, conducting HLM analyses seemed reasonable.

ICCs were computed to explore the percent of variance due to differences between
classes. The ICCs obtained from this study indicated that 11% of the total variance in
Self-Efficacy, 8% of the total variance in Metacognitive Self-Regulation, 6% of the
total variance in Mastery Approach Goal Orientation, 4% of the total variance in
Performance Approach Goal Orientation, 3% of the total variance in Mastery
Avoidance Goal Orientation, and 5% of the total variance in Performance Avoidance
Goal Orientation were accounted by the between-class variance. Applying Hox’s
(2010) rule of thumb suggesting 05, .10, and .15 as small, medium, and large values
respectively for ICCs in general cases, it can be said that Performance Approach
Goal Orientation, and Mastery Avoidance Goal Orientation were hardly able to
distinguish between classes in this study. Moreover, while between class variances of
Metacognitive  Self-Regulation, Mastery Approach Goal Orientation, and
Performance Avoidance Goal Orientation were found low, for Self-Efficacy, ICC
indicated moderate level of variance accounted for class (or teacher) variables. These
findings imply that majority of students’ perceptions of self-regulation are predicted
by student level variables rather than class (or teacher) level variables. These results
are in line with the previous research with psychological constructs. For example,
Tas (2008) used HLM to analyze the data obtained from 7" grade science students in
Turkey. ICCs indicated 4.4%, between class variance for Mastery Goal Orientation
and 3.5% between class variance for Performance Approach Goal orientation.
Moreover, for student rating of achievement goals, Dicke, Ludtke, Trautwein, Nagy,

and Nagy (2012) found ICC values ranging from .00 to .17 in English, Math,
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German, Second Foreign Language, and Biology courses. In another study, Yildirim
(2012) used PISA 2003 data of 4,855 fifteen year-old Turkish students. For
motivational beliefs, ICC values in this study yielded that proportion of variances
accounted for class variables were 17% for math self-efficacy, 6% for anxiety, 7%
for intrinsic value, and 4% for instrumental value. Yildirim (2012) also found ICC
for cognitive and metacognitive strategy use as 5%. Moreover, Anderman (2002)
analyzed the data obtained from 15,457 students. ICCs for psychological outcomes
indicated low proportion of between class variances: 4% for depression, 5% for
optimism, 3% for social rejection, and 4% for school problems. Finally, Peters
(2013) found that proportion of variance in math-self-efficacy at class level was
about 7%. Therefore, finding small percent of variances due to class differences is
not surprising when working with psychological constructs. In the present study,
although classes did not differ so much in the mean for Performance Approach Goal
Orientation and Mastery Avoidance Goal Orientation, it is worth to pay attention to
the influence of teacher characteristics on these constructs. Namely, because of the
nested structure of the data, and group dependencies, an ordinary least squares

analysis of the data would likely yield misleading results.

In order to find out class level variables (i.e., Gender, Experience, Efficacy for
Student Engagement, Efficacy for Instructional Strategies, Efficacy for Classroom
Management, Job Satisfaction, Emotional Exhaustion, Personal Accomplishment,
and Implicit Theory of Ability in Science) that significantly predict Self-Regulation,
means as outcomes model was tested for each component of self-regulation (i.e.,
Self-Efficacy, Metacognitive Self-Regulation, Mastery Approach Goals,
Performance Approach Goals, Mastery Avoidance Goals, and Performance
Avoidance Goals). Then, random coefficient models were built separately for each
component of Self-Regulation to explore the student level variables (i.e., Gender,
Student Cohesiveness, Teacher Support, Involvement, Investigation, Task
Orientation, Cooperation, and Equity). Finally, the significant student and class level
predictors that were found in means as outcomes models and random coefficients

models were incorporated into the intercepts and slopes as outcomes model.
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Moreover, interaction of the student and class level variables were included in this
model. Thus, the results of the final models are discussed below for each components

of Self-Regulation, separately.

5.1.2.1 Predicting Students’ Self-Efficacy

HLM analyses with Self-Efficacy revealed that, at student level, Student
Cohesiveness, Involvement, Investigation, Task Orientation, Cooperation, and
Equity were found as significantly associated with students’ Self-Efficacy. That is,
most of the dimensions of classroom learning environment perceptions were
significantly related to Self-Efficacy. These factors accounted for about 40% of the
within class variance in students’ Self-Efficacy beliefs in science. In other words, a
considerable amount of variance in student Self-Efficacy was explained by students’
perception of classroom learning environment. These findings supported Haertel et
al’s (1981) meta-analysis study indicating that student’s perception of classroom
learning environment was a good predictor of students’ cognitive, affective, and
behavioral outcomes. Several researchers found significant association between Self-
Efficacy and some aspects of classroom learning environment assessed by WIHIC
(i.e., Dorman, 2001; Dorman et al. 2003; Dorman et al. 2006). Therefore, the

findings of the present study are in line with the previous research.

These results yielded that students’ efficacy belief in learning science is more likely
to get higher when they perceived classroom environment as more cohesive. That is,
when they have the perception that, in their classroom, students set close relationship
with other students, know each other, and help their friends. This finding contradicts
with Dorman’s (2001) study that found no association between academic efficacy
and Student Cohesiveness. In the present study, it was also found that if students
involve in the classroom discussions, share their ideas in the classroom, participate in
classroom activities, have inquiry skills, and be able to use them in problem solving,
they tend to develop higher confidence in learning science. This result is in line with
Dorman’s (2001) study that found a positive association between math self-efficacy

and Involvement.
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Students with higher Self-Efficacy reported higher level Task Orientation, namely
they accomplish planned activities, be ready for class on time, carefully follow the
class, and know the goals of the course. Task Orientation, among the all predictors,
was the best predictor of the students’ Self-Efficacy beliefs (y = .348, se = .013). The
similar results were found between math Self-Efficacy and Task Orientation in
Dorman’s (2001) study with secondary school students in Australia ( =.27), and
Dorman et al’s (2003) study with Australian, British, and Canadian secondary school
students (B = .30). Task orientation was found to be the best predictor of students’
academic efficacy in both of these studies. For Self-Efficacy in science, results of the
stepwise analysis in Dorman et al’s (2006) study also indicated Task Orientation as
the best predictor of the Self-Efficacy (B = .53). Moreover, results of the present
study also revealed that the association between Task Orientation and Self-Efficacy
was moderated by teachers’ Experience and Personal Accomplishment. It yielded
that, while the other variables were controlled, in the classrooms that taught by more
experienced teachers, this association became weaker. Conversely, in the classrooms
that were taught by the teachers who feel higher accomplishment in work, the

relation of Task Orientation to student Self-Efficacy was stronger.

On the other hand, students’ efficacy beliefs were found to be negatively associated
with students’ perception of Cooperation after other predictor variables in the model
were controlled. This finding indicates that highly efficacious students might not
prefer to cooperatively work with other students, share their course materials with
friends, and be a part of group work. Rather, they may prefer study and work
individually. Conversely, students with lower confidence in learning science might
ask help from other students. Since they have low efficacy belief for individually
accomplishing a specific task, these students may prefer or be directed by the
teachers to work cooperatively with other students to benefit from their abilities. This
finding is in line with Dorman’s (2001) and Dorman et al’s (2003) studies that found
negative association between self-efficacy and Cooperation. However, comparison of
the coefficients obtained from zero order correlation analysis (r = .35) and multilevel

analysis (y = -.114) for the association between Self-Efficacy and Cooperation

294



showed opposite signs, which might indicate the negative suppression effect
(Tabachnick & Fidell, 2007). Therefore, we need to be cautious while interpreting
the results due to possible suppression effect. For more discussion about this negative

association, section 5.1.5 should be seen.

Results also revealed that students who perceived classroom environment as Equal
were more likely to have higher Self-Efficacy. Namely, in the classrooms where
students get equal learning opportunities, praise, help, and encouragement from the
teacher, students are more likely to develop higher confidence in learning science.
These findings are in line with Dorman’s (2001), and Dorman et al’s (2003) studies
which found positive association between Self-Efficacy and Equity. Surprisingly, a
negative interaction was found between Equity and teachers efficacy for Instructional
Strategies concerning students’ science self-efficacy. Specifically, the association
between student’s Self-Efficacy and Equity is found to be weaker in the classrooms
taught by the teachers who have higher confidence in using variety of instructional
strategies to foster students’ learning. This finding can be explained as follows: in
classrooms, there might be some situations in which teacher should use different
instructional strategies to facilitate the learning of a group (or individual) of students.
For example, if a student has a difficulty in solving a science problem because of
his/her low ability in making calculations, teacher might give permission to this
student to use a calculator. Furthermore, the teacher may communicate and pay
attention mostly to the less able students. Thus, although using these kinds of
instructional strategies might be perceived as unequal learning opportunities by the
students, students of these teachers may develop higher self-efficacy. Therefore, this
finding seems to be reasonable. However, it worth mentioning that abovementioned
explanation is speculative and replication of this study with different samples

integrating qualitative data collection procedures is important to validate the results.

The other student level variables, Teacher Support and student Gender, did not
significantly predict Self-Efficacy. Regarding Teacher Support, past research

indicated mixed results. For example, while Dorman (2001) found significantly
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negative association, Yildirim (2012) found significantly positive association
between perceived Teacher Support and self-efficacy in math. In another study,
Dorman et al. (2006) found significantly positive association between these two
variables. Since this relation was examined in a limited number of studies, more
studies are needed to make a clear conclusion. Besides, regarding Gender, although
past research indicated mixed results, findings of this study supported Arisoy’s
(2007), Karaarslan and Sungur’s (2011), and Kiran and Sungur’s (2012) studies at
which female and male Turkish elementary school students reported almost equal

degree of Self-Efficacy in learning science.

At the class level, teachers’ Emotional Exhaustion and Personal Accomplishment
significantly predicted student Self-Efficacy. These results indicated that students
tend to develop higher efficacy beliefs in science course when they are taught by the
teacher who experienced higher Emotional Exhaustion (indicator of high higher
burnout) and higher Personal Accomplishment (indicator of lower burnout).
Although these two variables are indicators of burnout, Maslach and Jackson (1881)
stated that Personal Accomplishment dimension was independent of Emotional
Exhaustion, and they cannot be thought as the opposite constructs. Despite to the
lack of empirical studies examining the association between student Self-Efficacy
and teacher burnout, researchers assumed negative association between teacher
burnout and students’ affective outcomes (e.g., Klusmann et al. 2008; Maslach &
Leiter, 1999). For example, according to the research agenda of Maslach and Leiter
(1999), burnout is negatively related to teachers’ behaviors in classrooms, and in
turn, it reduces students’ learning and performance, perception of Self-Efficacy in
school, feeling competent as learners, intrinsic motivation, and creativity. Moreover,
Klusmann et al.’s (2008) study indicated positive association between teachers’
occupational well-being (conceptualized as low level emotional exhaustion and high
job satisfaction) and students’ positive motivational experience in mathematics
lessons. These studies are in line with the finding of this study that higher student
Self-Efficacy is associated with teachers’ feeling of higher Personal

Accomplishment. However, there is a contradiction in terms of Emotional
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Exhaustion, although the effect was found as quite small. Since the present study is a
correlational study, it is impossible to explain the reasons of this relation. Therefore,
more studies are needed to shed light on this unexpected association, especially with
qualitative methods such as interviews or video recording in the class, or with causal
study designs. Still, based on the Maslach and Leiter’s (199) reciprocal model, the
possible reason might be that some teachers might exert extra effort in teaching to be
successful; such as spending more time with students, doing extra works, showing
more interest to students’ problems, and invest much into their teaching. While these
teacher behaviors may contribute to teachers’ feeling of emotionally frustrated, they

are also potential factors to enhance students’ confidence in learning science.

Finally, the strength of the relation of student Self-Efficacy with Teacher Support,
Investigation, Task Orientation, and Equity significantly varied from class to class2.
For example, students’ Self-Efficacy in learning science was influenced from their
perception of Task Orientation more in some classes than in other classes. Hence,
these differences between classes could be accounted for class level variables. In the
present study, teachers’ years of Experience and Personal Accomplishment were
explained about 13% of the variation between classes in the relationship between
Self-Efficacy and Task Orientation. Moreover, teachers’ efficacy for Instructional
Strategies was accounted for about 9% of the variation between classes in the
relationship between Self-Efficacy and Equity. However, although the teacher
variables were tested for each slope, all of the variance components still remained
significant. This implies that different class level variables could be tested to explain
this variability between the classes. In order to find out the class level variables that
explain the variances of slopes among classes, more complete data that include
different class level variables are needed. On the other hand, the variance
components of Student Cohesiveness, Involvement, and Cooperation were not found

as significant, which yielded that the strength of this association is same across the

? Since Teacher Support is not a significant predictor, the randomly varrying slopes among classess
for the relationship between Teacher Support and Self-Efficacy is not the focus here.
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all classes, and class level variables did not have an impact on the slops for these

variables.

5.1.2.2 Predicting Students’ Metacognitive Self-Regulation

Results of the HLM analysis showed that, at student level, all variables that were
incorporated into the model (i.e., Gender, Student Cohesiveness, Teacher Support,
Involvement, Investigation, Task Orientation, Cooperation, and Equity) were found
to be significantly associated with students’ Metacognitive Self-Regulation. A
considerable amount of variance (44.1%) in students’ use of metacognitive learning
strategies in science class was explained by students’ Gender and perception of
classroom learning environment. The findings supports Haertel et al’s (1981) meta-
analysis study revealing that student’s perception of classroom learning environment
is a good predictor of students’ cognitive, affective, and behavioral outcomes. In
science education in Turkey, several researchers also found significant associations
between some aspects of classroom learning environment and metacognitive strategy
use (i.e., Ozkal et al. 2009; Sungur & Gungoren, 2009; Yilmaz-Tuzun & Topcu,
2010). Therefore, it might be deduced that the findings of the present study are in
line with the past research. According to Thomas (2003), “Investigating how students
experience and perceive their classroom in relation to its metacognitive orientation,
and how such experiences and perceptions influence their metacognition, has the
potential to further research into metacognition and to provide a framework to guide
teachers who seek to enhance students’ metacognition” (p.179). Therefore, as
discussed below, these results are expected to shed light to future research, and to be

a clear guide for teachers.

The results indicate that students are more likely to use metacognitive learning
strategies in science classess where they have close relationships with classmates,
involve in classroom discussions, share their ideas with the whole class, do more
inquiry, have problem solving skills, are more task oriented, have equal learning
opportunities with the other students in the same classroom, and receive more

support from teacher. Among the classroom environment perception variables, Task
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Orientation was found to be the best predictor of using metacognitive learning
strategies (y = .324. se = .013). Overall, these results indicated that in high quality
learning environments, students tended to use metacognitive strategies at higher
levels in learning science. These findings are in line with Thomas’s (2003) study.
Considering social constructivist learning and situated learning theories, Thomas
(2003) suggested that sociocultural processes and structure of the learning
environment contribute students’ learning and developing metacognition. Thus, he
determined 8 characteristics to define metacognitively oriented learning
environments: (1) Metacognitive Demands, (2) Teacher Modeling and Explanation,
(3) Student-Student Discourse, (4) Student-Teacher Discourse, (5) Student Voice, (6)
Distributed Control, (7) Teacher Encouragement and Support, and (8) Emotional
Support. Moreover, one of the focuses of constructivist learning environment is
enhancing students’ metacognition (Gunstone, 1994). Therefore, it is reasonable to
find out significant associations between metacognitive strategy use and all of the
dimensions of WIHIC scale which was developed by considering contemporary
learning approaches such as constructivism. Additionally, this study also supports the
findings of an empirical study conducted by Yildirim (2012) in Turkey. The author
found that, when students’ Gender and socioeconomic status were controlled,
perceived Teacher Support was significantly and positively associated with cognitive

and metacognitive strategy use in learning math.

On the other hand, in the present study, Cooperation was found as negatively
associated with students’ use of metacognitive strategies after other predictor
variables in the model were controlled. It seems that higher level of cooperation
among students in classroom activities and conducting group works negatively
influence students’ use of metacognitive learning strategies in science class. These
finding was not expected, and contradicts with some studies suggesting that
cooperative learning facilitates developing students’ metacognitive skills (Kuhn &
Dean, 2004; Schraw, 1995; Schraw & Moshman, 1995; Schraw et al. 2006).
However, all group works not necessarily encourage students’ to use metacognitive

strategies. In a successful group work, all group members should enroll in planning,
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monitoring, and evaluating of learning processes within the group (see Goss,
Galbraith, & Renshaw, 2002; Hinsz, 2004). On the other hand, the present study is
limited with students’ responses to questions on planning, monitoring, and evaluating
their learning science, individually. Therefore, only reporting individual
metacognitive skills do not give clue about how and where students gain these skills.
If a group work does not encourage students to use metacognitive skills as a group, it
is not reasonable to expect it to increase students’ metacognition (see Chalmers,
1990; Schraw, 1998). Moreover, in this study, considering the negative association, it
can be said that if students perceive classroom environment as cooperative and if this
group works are not based on using metacognitive strategies, they may not develop
individual metacognitive skills. Instead they might relay mostly on peers’ knowledge
and skills at the same group. Therefore, to make a clear conclusion about this result,
the nature of the cooperative learning in the classrooms should be investigated in the
relation to development of students’ individual metacognitive skills by using
different research methods such as observation in the classroom and interview with
teacher and students. On the other hand, comparison of the coefficients obtained
from zero order correlation analysis (r = .40) and multilevel analysis (y = -.059) for
the association between Metacognitive Self-Regulation and Cooperation showed
opposite signs, which might indicate the negative suppression effect (Tabachnick &
Fidell, 2007). Therefore, we need to be cautious while interpreting the results due to
possible suppression effect. For additional discussion about this negative association,

section 5.1.5 should be seen.

Another variable in the model which significantly related to Metacognitive Self-
Regulation was Gender. Accordingly, female students were found to be better in
planning, monitoring, and regulating their learning processes in science classes than
males. Although previous research yielded inconsistent results, the present study
supports the findings of some research indicating that female students use
metacognitive learning strategies more than males (e.g., Al Khatib, 2010; Topcu &
Yilmaz-Tuzun, 2009; Zimmerman & Martinez-Pons, 1990). To give an example,

Zimmerman and Martinez-Pons (1990) found that female students significantly were
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superior to male students in record keeping and monitoring, environmental
structuring, and goal setting and planning. In a study with the students across the
grades from 5™ to 8" in Turkey, Topcu and Yilmaz-Tuzun (2009) found that female
students developed better metacognition in their science course than male students.
Conversely, in another study, in which 1517 seventh grade students in Turkey were
administered MSLQ to assess Metacognitive Self-Regulation, Akyol et al. (2010)
revealed no gender differences in students’ use of metacognitive self-regulation
learning strategies in science course. However, although Akyol et al.’s(2010) study is
more comparable for the present study in terms of sample characteristics, domain,
and measures, the analysis methods were different. Their results were based on the
canonical correlation which focuses on the correlation of two sets of variables that
are formed by linear combination of the variables in each group (Tabahnick & Fidell,
2007). On the other hand, in this study, HLM analysis, which is more robust method
than canonical correlation analysis (Raudenbush & Bryk, 2002), was used to
consider dependence of the students’ responses to the instruments. Conducting new
studies with more comprehensive variables are needed to make a clear conclusion
about the association between Gender and Metacognitive Self-Regulation. Besides,
HLM also provide the chance of testing cross level interactions to investigate the
class level variables that are accounted for the differences among classes. Results of
this study also showed that teachers’ Efficacy for Instructional Strategies moderated
the association between Gender and Metacognitive Self-Regulation. That is, in the
classrooms taught by the teachers with higher Efficacy for Instructional Strategies,
the association between Gender and Metacognitive Self-Regulation was weaker. It
seems that by using variety of instructional strategies in science class, teacher could
eliminate the gender gap in students’ use of metacognitive strategies. However, the
significant random component of gender slope indicated that there should be
different class level variables to explain the differences among classes in terms of the

strength of this association.

Another cross level interactions was for Investigation. Science teachers’ Efficacy for

Instructional Strategies moderated the relation of students’ perceptions of
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Investigation in science class to Metacognitive-Self-Regulation. Explicitly, students’
perception of Investigation in science class had less influence on Metacognitive-Self-
Regulation in the classrooms taught by the teachers who had higher confidence in
using variety of instructional strategies in science class. Although the effects were
low (about 6%), this finding is surprising. Because, teachers with strong sense of
efficacy beliefs are expected to facilitate students learning processes and to develop
desired attitudes (see Tschannen-Moran & Woolfolk Hoy, 1998). Self-efficacious
teachers are more likely to try different methods to meet students’ needs, and open to
innovations and to new ideas (Tschannen-Moran & Woolfolk Hoy, 1998). A possible
reason might be that teachers who have higher efficacy for implementing variety of
instructional strategies to facilitate student learning might increase students’
metacognitive skills by successfully implementing different strategies as well-as
encouraging students to do inquiry in the class. Namely, in these classes, besides
Investigation, students’ metacognitive skills may also rely on different learning
methods. This study is limited to find out an answer to why teachers’ Efficacy for
Instructional Strategies weaker the association between Metacognitive Self-
Regulation and Investigation. Hence, further research is needed to understand the

underlying reasons.

At class level, result showed that Experience and Personal Accomplishment were
significant predictors, and these variables explained 7.3% of the variance in the
between class difference in mean Metacognitive-Self-Regulation. Teacher
experience was negatively associated with Metacognitive Self-Regulation. This
finding suggested that in the classrooms that taught by inexperienced teachers,
students are more likely to use metacognitive learning strategies. The possible reason
might be that, in this study, novice science teachers are graduated from the
universities with enough knowledge to implement appropriate strategies to make
students develop Metacognitive Self-Regulation skills in science class. With the aim
of improving scientific literacy, the educational reform of 2004 in Turkey resulted in
great changes in elementary school science curriculum. While the old curriculum

was mostly teacher centered focusing on the one-way transmission of knowledge
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from teacher to students, the new curriculum based on constructivist philosophy
which focuses on students’ active construction of knowledge and making inquiry to
understand their world. The innovations were simultaneously integrated into the
teacher training programs in higher education while sufficient in-service teacher
training programs were not provided to elementary science teachers (Akdeniz, 2008,
Tekbiyik & Akdeniz, 2008). After the reform, teacher education programs focused
on preparing teachers who are knowledgeable about the educational innovations to
meet the goals of the new curriculum. Related to the new curriculum, in a study with
elementary science teachers, Gunes, Dilek, Hoplan, and Gunes (2011) reported that
more experienced teachers had less satisfaction with the new curriculum. Therefore,
even when the curriculum changes, the experienced teachers may not easily give up
their usual methods that they use in the classroom over the years (Tekbiyik &
Akdeniz, 2008), and in turn they may fail to implement innovations and new
strategies in their classrooms. Accordingly, they may not be as successful as novice
teachers in encouraging students to plan, monitor, and evaluate the processes when
constructing their knowledge in science. This result that teacher experience was
negatively associated with students’ use of metacognitive learning strategies is
promising for Turkish science education, because it suggests that novice teachers are
more successful to engage students to develop metacogntive learning skills. Their
success might takes its origin from their pre-service teacher education program
which takes the latest issues and innovations in the field of science education and
new elementary science curriculum into consideration. The other class variable that
was found as significant was Personal Accomplishment. This result was expected,
because high level of Personal Accomplishment is an indicator of low level of
burnout, and reflects the degree of teachers’ positive evaluation of their performance
and feeling energetic when teaching. Although there is a lack of studies directly
examining the relation of teachers’ Personal Accomplishment to students’
metacognition, past research associated lower level of burnout with the positive

student outcomes (e.g., Klusman et al, 2008).
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Finally, the strength of the association between students’ Metacognitive Self-
Regulation and Gender, Investigation, Task Orientation, and Equity vary from class
to class. In other words, while the relationship between Metacognitive Self-
Regulation and any of these variables is stronger in some classes, it is weaker in
other classes. These results indicate that inclusion of class level variables could
account for the variations among classes. In the present study, teachers’ Efficacy for
Instructional Strategies was accounted for about 6% of the variation between classes
in the relationship of Metacognitive Self-Regulation to Gender and Investigation.
However, the variance components of Gender, Investigation, Task Orientation, and
Equity still significantly varied among classes. Therefore, it seems that variations of
the strength of the relationships between Metacognitive Self-Regulation and these
variables could be explained by different class level variables different from the
variables used in this study. Moreover, the variance components of Student
cohesiveness, Teacher support, Involvement, and Cooperation were not found to be
significant. Thus, the associations between Metacognitive Self-Regulation and any of
these variables are in same magnitude in all classes, and class level variables do not

have an influence on the slopes of these variables.

5.1.2.3 Predicting Students’ Achievement Goals

HLM analyses with achievement goal variables revealed that, at student level,
Mastery Approach Goals were positively and significantly associated with Gender,
Student Cohesiveness, Task Orientation, and Equity, but negatively and significantly
associated with Cooperation. These factors accounted for about 46% of the student
level variance in Mastery Approach Goals. Performance Approach Goals were
positively and significantly associated with Gender, Student Cohesiveness, Task
Orientation, and Equity. These factors accounted for about 23% of the student level
variance in Performance Approach Goals. Mastery Avoidance goals were positively
and significantly associated with Gender, Task Orientation, and Cooperation, but
negatively and significantly associated with Involvement. These factors accounted

for about 8% of the student level variance in Mastery Avoidance Goals. Performance
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Avoidance Goals were significantly and positively associated with Student
Cohesiveness, Task Orientation, Cooperation, and Equity, but negatively and
significantly associated with Involvement. These factors accounted for about 17% of
the student level variance in Mastery Avoidance Goals. Overall, it can be said that
fair amount of variances in Mastery Approach Goals, Performance Approach Goals,
and Performance Avoidance Goals were explained by students’ perception of
classroom learning environment and gender. However, perceived classroom learning
environment and Gender explained only small amount of variance in Mastery

Avoidance Goals.

Results of the HLM analyses for achievement goal variables indicated that of the
seven classroom environment scales used in the present study, Task Orientation had
the most powerful effect on students’ adoption of achievement goals. While it was
associated with all four types of achievement goals, it was the best predictor of
Mastery Approach Goals, Performance Approach Goals, and Performance
Avoidance Goals. When all predictors in the models were controlled, an increase in
Task Orientation by 1 standard deviation unit would increase Mastery Approach
Goals, Performance Approach Goals, Mastery Avoidance Goals, and Performance
Avoidance Goals by .50, .37, .11, and .21 standard deviation units, respectively.
These findings suggested that students who perceived classroom learning
environment as more task oriented where they accomplish the planned activities and
stay on the subject, they were more likely to adopt Performance Approach Goals,
Performance Avoidance Goals, and Mastery Avoidance Goals, as well as Mastery
Approach Goals. However, considering the standardized regression coefficients, the
influence of task orientation on Mastery Approach Goals was the highest. Therefore,
it can be said that students who accomplish the planned activities, know how much
work they have to do, try to understand the work in the class, and pay attention
during the class are most likely to study to master a task and learn the subject. This
finding is consistent with the Ames’ (1992) study which aimed to describe how
classroom structures influence goals. In that study, Ames (1992) included task as one

of the important structure of the classroom environment that lead students to adopt
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mastery (approach) goal orientation. According to Ames (1992), students adopting
mastery (approach) goals are supported by the task structure of the classroom that
focus on meaningful aspects of learning activities; are designed for novelty, variety,
and student interest; offer reasonable challenge to students; help students establish
short-term, self-referenced goals; and support development and use of effective
learning strategies. Thus, applying these into present study, it can be inferred that if
the students value mastering a given task, know the purpose of the task and how
much effort they should exert to accomplish the task, pay attention to the tasks in the
class, and try to understand the task, these students tend to be intrinsically motivated
to learn deeply the course subject and more potent to develop mastery approach

goals.

Another classroom learning environment variable that was found positively and
significantly associated with achievement goals was Equity. Students who perceive
classroom learning environment as more equal where students have same amount of
opportunity in classroom discussions and activities, and receive equal amount of
praise, encouragement, and help from teacher are more likely adopt Mastery
Approach Goals, Performance Approach Goals, and Performance Avoidance Goals.
An increase in Equity by 1 standard deviation unit would increase Mastery Approach
Goals, Performance Approach Goals, and Performance Avoidance Goals by .15, .07,
and .06 standard deviation unit, respectively. These standardized regression
coefficients indicated that in the classrooms in which students had equal learning
opportunities, students were most likely to develop Mastery Approach Goals,
although they also may develop small amount of performance goals. These results
are reasonable, because treating students in the same classroom equally and
providing same learning opportunities may create a classroom atmosphere in which
students are not forced to compete with each other, to focus on performing better
than others, or to avoid looking stupid or dumb to others. If students are treated
differently because of student behaviour and academic achievement, this might be
perceived as an external factor to push students to set more performance oriented

goals such as besting others and avoiding poor performance. Similar to Equity,
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Student Cohesiveness was also found as positive and significant predictor of
achievement goals. Students who perceive classroom as cohesive, where the students
are friendly, know and help each other, and get along well with others, tend to
develop Mastery Approach Goals, Performance Approach Goals, and Performance
Avoidance Goals. Although Student Cohesiveness had almost equal degree of
relation to these goals, the effects were very small (.047, .032, and .043 for Mastery
Approach Goals, Performance Approach Goals, and Performance Avoidance Goals,
respectively). From this finding, it can be concluded that if the students perceive
classroom environment as cohesive and friendly, they slightly tend to compete with
and to beat other students, and to avoid from looking stupid. Besides, friendly
classroom climate has only a slight role in fostering students’ Mastery Approach
Oriented Goals. Mastery Avoidance Goals were found significantly associated with

neither Equity nor Student Cohesiveness.

Regarding Cooperation, results revealed that students, who perceive classroom
environment as cooperative, are more likely to develop Mastery Avoidance and
Performance Avoidance Goals. Additionally, although results showed a negative
association between Cooperation and Mastery Approach Goals, the effect was very
small (y = -.028) when compared with Mastery Avoidance Goals (y = .178) and
Performance Avoidance Goals (y = 143). These findings indicated that when students
were encouraged to work cooperatively on homework, projects, and class activities,
they were more likely to develop avoidance goals. That is, these students avoid
misunderstanding or not mastering the subject, and inferiority. These findings
contradict with the findings of Lau, Lien, & Nie’s (2008) study with 9" grade
students in Singapore. Although they employed structural equation model assuming
the causal effect of achievement goals on participation in group work in math class,
the authors found that the task (mastery) avoidance goal was negatively associated
with group participation, while task (mastery) approach goal and performance-
approach goal were positively related to group participation. Moreover, they failed to
find a significant association between performance-avoidance goal and group

participation, although bivariate correlation analysis was suggested negative and
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significant relation between avoidance goals and group participation. In another
study, Thoomen, Sleegers, Peetsma, & Oort (2011) performed multilevel analyses to
find out the role of teachers’ teaching and their efficacy beliefs in explaining
variation in student motivation including Mastery Goal and Performance Avoidance
Goal. Results revealed that cooperative learning did not significantly predict Mastery
Goal and Performance Avoidance Goal. In the present study, since students’
performance, during a group work, partially relies on the other students’
performances, these students might feel as if they lose the control of their own
learning and avoid from not mastering the subject. Additionally, since the
performance of an individual student is important for the whole group members,
participating in a group work might increase students’ avoidance for looking dumb
among the other group members. On the other hand, another possible reason might
be that although students are encouraged to work cooperatively, they are not
informed how to conduct a group work effectively. Science teachers in Turkey may
fail to guide students when they do group work. The present study is limited to find
out the reasons of positive association between both avoidance goals and
Cooperation. Therefore, the Cooperation in the classroom should be examined
qualitatively to deeply understand why students adopt avoidance goals when they are
encouraged to work cooperatively. On the other hand, when interpreting the
associations between Mastery Approach Goals and Cooperation, it should be noted
that the zero order correlation coefficient (r = .36) and multilevel regression
coefficient (y=-.028) for this relationship yielded opposite signs, which might be the
indicator of negative suppression effect (Tabachnick & Fidell, 2007). Thus, the
interpretation of the negative association between Mastery Approach Goals and
Cooperation should be cautiously done. Thus, section 5.1.5 should be seen for

additional discussion.

The last classroom learning environment variable that was significantly related to
achievement goals was Involvement. Results revealed that while Involvement was
not a significant predictor of Mastery Approach Goals and Performance Approach

Goals, it was negatively associated with Mastery Avoidance Goals and Performance
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Avoidance Goals. This indicated that students who have attentive interest, participate
in discussions, do additional work and enjoy the class are less likely to adopt
avoidance goals. These results are reasonable because, students’ active involvement
in class shows that the atmosphere in the classroom encourage students to share ideas
(no matter they are correct or not), engage them to share their own ideas with the
classroom and ask questions to the teacher without hesitation, and opinions of
students are valued in these classrooms. Therefore, students in these classrooms may
not feel shame when they give incorrect answers or avoid looking stupid. Moreover,
these students may not need to avoid from misunderstanding or not mastering the
subject because they can easily ask questions to teacher and students, and have the
opportunity to learn the subject by this way. However, standardized regression
coefficients indicated that the effects are very small. Namely, 1 standard deviation
unit increase in Involvement is associated with .047 and .044 standard deviation unit
decrease in Mastery Avoidance Goals and Performance Avoidance Goals,
respectively. Therefore, even significant relations were found, involvement does not
play a very important role in students’ goal orientation. For additional discussion on
the interpretation of the negative association of Involvement with Mastery
Avoidance Goals and Performance Avoidance Goals, section 5.1.5 should be seen.
Because, since the sign of the coefficients obtained from zero order correlation
analysis and multilevel analysis are opposite to each other, it was suspected about a
negative suppression effect (Tabachnick & Fidell, 2007). Thus, the interpretation of
the negative associations of Involvement with Mastery Avoidance Goals and
Performance Avoidance Goals should be cautiously done. Moreover, in this study it
was found that Teacher Support and Investigation was not significantly related to any

of the goal orientation types.

Considering gender, female students reported higher Mastery Approach Goals,
Performance Approach Goals, and Mastery Avoidance Goals than male students.
However, no significant gender difference was found in Performance Avoidance
Goals. For gender-achievement goal relation, although past research mostly yielded

mixed results, this study supports the findings of some studies in which female
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students reported higher Mastery Approach Goals (e.g., Arisoy, 2007; Elliot &
McGroger, 2001; Finney & Davis, 2003; Gherasim et al. 2012) and higher
Performance Approach Goals (e.g., Tas, 2008), and in which no gender difference
was found for Performance Avoidance Goals (e.g., Elliot & McGroger, 2001). On
the other hand, results of the present study contradicted to some studies in which
either significant gender difference favoring boys was found or no gender difference
was found for Mastery Approach Goals, Performance Approach Goals, and
Performance Avoidance Goals, (e.g., Elliot & McGroger, 2001; Gherasim et al.
2012).

The overall results for student level variables revealed that perceived classroom
learning environment has a considerable predictive power in explaining students’
achievement goals. In general, this finding supports the past studies on the influence
of classroom environment (although they focus on different aspects of classroom
learning environment than used in this study) on achievement goals (e.g., Ames,
1992; Ames & Archer, 1988; Church et al. 2001; Lau, Lien, & Nie, 2008; Sungur &
Gungoren, 2009; Sungur & Senler, 2010; Thoomen, Sleegers, Peetsma, & Oort,
2011). In majority of the past research, classroom learning environment was regarded
as classroom goal structures as suggested by Ames (1922). However, in classroom
learning environment research, few studies examined this relation. For example,
recently, WIHIC is widely used all around the world in learning environment
research to investigate the classroom structures, students’ perceptions, the influence
of classroom learning environment on student outcomes, etc. The WIHIC consisted
of the classroom learning environment dimensions that were found significantly
associated with a lot of student outcomes in past research, and it reflects the
contemporary educational approaches to science classes. Therefore, it is very
important to shed light on the association of classroom learning environment with
students’ development of different types of achievement goals by considering the
aspects of classroom learning environment that were focused in WIHIC. Since this
association was rarely studied in learning environment research (by using learning

environment scales such as WIHIC and CLES), it makes it hard to compare the
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findings of this study with other studies. Therefore, more studies are needed by using

classroom learning environment scales to make a clear conclusion.

At the class level, results of HLM analyses (based on intercepts and slopes as
outcome models) revealed that none of the class (or teacher) level variables (i.e.,
Gender, Experience, Efficacy for Student Engagement, Efficacy for Instructional
Strategies, Efficacy for Classroom Management, Job Satisfaction, Emotional
Exhaustion, Personal Accomplishment, and Implicit Theory of Ability in Science)
were significantly associated with the class mean variations in each achievement goal
type. This indicated that the mean differences between classes in achievement goals
were not accounted for the teacher variables used in the present study, after
controlling other variables in the models. Thus, there should be different class level
variables to account for these variations between classes. On the other hand, some
cross level interactions were found, namely class level variables moderated the
relation of some student level variables to achievement goals. Firstly, teacher
experience moderated the association between Gender and Mastery Approach Goals.
That is, in the classrooms that taught by more experienced teachers, the difference
between female and male students’ setting Mastery Approach Goals got smaller.
Moreover, teachers’ Self-Efficacy for Student Engagement moderated the association
between Gender and Mastery Avoidance Goals. Namely, when students were taught
by a teacher with higher confidence in engaging all the students in the classroom, the
difference between female and male students’ Mastery Avoidance Goals got smaller.
This result is reasonable in the sense that since the teacher with a strong efficacy
belief in student engagement feels confident in motivating all the students and
creating a classroom climate that encourage all the students to do well in the class
(Tschannen-Moran & Woolfolk Hoy, 2007), they tend to take individual differences
into consideration to facilitate all students’ learning. Thus, they may alleviate the
gender difference in the classroom in Mastery Avoidance Goal setting. Another
interaction was found between students’ perception of Task Orientation and teachers’
Efficacy for Classroom Management when predicting Performance Avoidance

Goals. Namely, in the classrooms taught by the teachers with strong efficacy beliefs
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for classroom management, the association between Task Orientation and
Performance Avoidance Goals are weaker than in the classrooms taught by the
teachers with low efficacy belief for classroom management. Considering the
research question 1, results revealed negative association between Task Orientation
and Efficacy for Classroom Management. However, although Task Orientation
positively associated with all types of achievement goals, only the strength of the
association between Task Orientation and Performance Avoidance Goals was
significantly influenced (reduced) from teachers’ confidence for management of the
classroom. Although, standardized regression coefficient indicated very small
moderation effect (y = -. 026) and Efficacy for Classroom Management explained
only small amount of the proportion (2.5%) in the variations between classes in the
association between Task Orientation and Performance Avoidance Goals, as stated
before, investigation of the nature of the management strategies that Turkish science
teachers use to control the classroom is important to shed light on this negative
interaction effect. For Performance Approach Goals and classroom environment
relationships, four teacher variables were found as moderator. More specifically,
teachers’ Efficacy for Student Engagement negatively moderated (y = -. 044) and Job
Satisfaction positively (y =. 033) moderated the relationship between Performance
Approach Goals and Task Orientation. These results indicated that, in the classrooms
that taught by the teachers with lower confidence in engaging all the students or with
higher job satisfaction, the influence of students’ perception of Task Orientation on
their setting Performance Approach Goals was higher. Besides, Teachers’ Efficacy
for Instructional Strategies positively (y = .037) moderated and Personal
Accomplishment (y = -.028) negatively moderated the relationship between
Performance Approach Goals and Equity. These results indicated that in the
classrooms that taught by the teachers who have higher confidence in using various
instructional strategies in their teaching or have low Personal Accomplishment (low
Personal accomplishment is indicator of high burnout), the relationship between
Performance Approach Goals and Equity get higher. These two findings mentioned

above indicated that these teacher variables have very low moderation effects, but
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these effects are surprising. Since teachers’ efficacy beliefs were generally found
positively associated with job Satisfaction (e.g., Caprara et al. 2006; Collie, Shapka,
& Perry, 2012; Skaalvik & Skaalvik, 2010) and negatively associated with Burnout
(e.g., Egyed & Short, 2006; Evers, Brouwers, & Tomic, 2002), it was expected that
the moderation effect of these variables would be in same direction. Additionally,
because of the lack of the empirical studies on the effect of teacher self-efficacy on
students’ goal orientation, the comparison of these results is limited. Therefore, in
order to better understand these associations, more empirical studies should be
conducted. Conducting new studies with qualitative research methods is also

important to find out the possible reasons of these associations.

Overall results with the class (or teacher) level variables indicated that teacher
characteristics do not play a very important role in students’ adoption of achievement
goals. Although their effects were very small, dimensions of teachers’ Self-Efficacy
Beliefs, Job Satisfaction, Personal Accomplishment, and Experience took some roles
in moderating the relation of student Gender and perceived classroom learning
environment to achievement goals. These results support the findings of the literature
review study by Klassen et al. (2011). In that review, the authors found only a few
studies, conducted before 2009, examining the association between teacher self-
efficacy and student outcomes, and they concluded that these relationships were
modest and were not as high as previously suggested by the most researchers. In the
present study, teachers’ gender and implicit beliefs about students’ ability in science
neither predicted the class mean differences in achievement goals between classes
nor interacted with student variables. Regarding teachers’ gender, findings of the
present study supported the Dicke, Ludtke, Trautwein, Nagy, and Nagy’s (2012)
study which yielded no significant teacher gender effect in students’ ratings of
Mastery Goals, Performance Approach Goals, and Performance Avoidance Goals in
5 different subjects: English, Math, German, Second Foreign Language, and Biology.
Dicke, Ludtke, Trautwein, Nagy, and Nagy (2012) only found significant teacher
gender (favoring females) effect in Performance Approach Goals in Math.

Considering implicit belief of teachers, these findings were unexpected. Because,
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previous research indicated that teachers’ implicit theories of intelligence tend to
influence their creation of mastery or performance goal oriented classroom
environment (see Shim et al. 2013). For example, in an empirical study with 336
elementary students, Leroy et al. (2007) found that teachers who hold entity theory
were less likely to create autonomy supportive climates in the classroom. That is,
entity teachers reported creating a climate which had less potential to foster intrinsic
motivation of students. However, Ames (1992) indicated that students’ autonomy in
the classroom supports their setting more mastery oriented goals. Therefore, to make
a clear conclusion, more empirical studies considering the effect of teacher variables

when examining the students’ achievement goals are needed.

5.1.3 Research question 3: Predicting Students’ Science Achievement by
Classroom Learning Environment Variables

The third research question focused on whether there were differences in means of
students’ Science Achievement among classes or not; to find out the student level
and class (or teacher) level variables that accounted for within and between class
variances; and whether there were interactions between student and teacher variables
when explaining students’ achievement in science. HLM was used to analyze the
data, since the obtained data were in hierarchical structure which was nested within
classes. Therefore, the similarities of the responses to the scales of the students in the
same classrooms would not be ignored and more plausible results would be obtained

by this way.

In order to find out whether there were class differences or not, a one-way ANOVA
model (unconditional models) was built. This model did not include any student or
teacher variable. Results yielded significant variations among the classes for Science
achievement. Therefore, conducting HLM analysis seemed reasonable. Then, in
order to explore the percent of variance due to differences between classes, ICC was
computed. The ICC obtained from this study for Science Achievement was about
.295. In other words, in seventh grade classrooms, about 30 percent of the variance

was attributable to the differences between classrooms and 70.5 percent of the
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variance in Science Achievement was attributable to the differences among students
in the same classroom. Considering Hox’s (2010) rule for general cases, which
suggests using .05, .10, and .15 as small, medium, and large values for ICCs

respectively, this study yielded large ICC.

With the aim of finding class level variables (i.e., Gender, Experience, Efficacy for
Student Engagement, Efficacy for Instructional Strategies, Efficacy for Classroom
Management, Job Satisfaction, Emotional Exhaustion, Personal Accomplishment,
and Implicit Theory of Ability in Science) that significantly predict the differences in
class means of Science Achievement, means as outcomes model was tested.
Afterwards, random coefficient models were built to explore the related classroom
learning environment variables at student level variables (i.e., Gender, Student
Cohesiveness, Teacher Support, Involvement, Investigation, Task Orientation,
Cooperation, and Equity). Finally, the significant student and class level predictors
that were found in means as outcomes models and random coefficients models were
incorporated into the intercepts and slopes as outcomes model as well as interaction
of the student and class (or teacher) level variables. Thus, the results of the final
estimation of intercepts and slopes as outcomes model also cover the results of
means as outcomes model and random coefficient models. Therefore, similar to the
previous section, only results of the intercepts and slopes as outcomes models are

discussed for Science Achievement.

Results of the HLM analysis revealed that students’ Science Achievement was
significantly associated with Involvement, Investigation, Task Orientation,
Cooperation, and Equity. These factors accounted for 17.3% of the within class
variance in Science Achievement. The remaining 82.7%, however, was accounted by
other variables that were not included in the model. It should be noted that 70.5
percent of the variance in Science scores was within classes. In other words, these
student level variables explained about 12 % (17.3 x 70.5%) of the total variance in
seventh grade students’ Science Achievements. In general, this finding supported

past research on the link between student outcomes and Classroom Learning
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Environment (e.g., Haertel et al. 1981; Walberg et al. 1986). For example, in a meta-
analysis study including 734 correlates from 12 studies on 823 classes in 8 subject
areas, Haertel et al. (1981) found that student perception of social-psychological
environment of their classes is a good predictor of students’ cognitive, affective, and
behavioral outcomes. Moreover, Waldrip et al. (2009) stated that using WIHIC when
examining classroom learning environments is beneficial for identifying and
describing teacher effectiveness and predicting student outcomes. Therefore, it can
be said that Classroom Learning Environment was accounted for considerable

amount of variance in seventh grade students’ achievement in science in Turkey.

In the present study, Task Orientation was found to be the best predictor of the
Science Achievement (y = .192, se = .013). It means that, students who perceived the
classroom as more task oriented such that students accomplish the given tasks and
planned activities and focus on the works they were expected to do were more likely
to get better scores from science achievement test. The second best predictor of
Science Achievement was found as Involvement (y = .135, se = .015). This finding
yielded that students who tended to involve in classroom discussions, share their
ideas in the classroom, do additional work, enjoy the class, and have attentive
interest were more likely to get higher scores from science test. These findings were
expected and support the results of Snyder’s (2005) study that explored the
association between middle school students’ perception of classroom learning
environment (assessed by WIHIC) and science achievement (assessed by classroom
grades). Sample included about 840 middle school science students from 24
classrooms. Based on the bivariate correlations between science achievement and
each dimension of classroom environment, Snyder (2005) selected only Task
Orientation and Involvement (because they have highest correlation) to include in
multiple regression analysis. Results revealed that Task Orientation (Beta = .275) and
Involvement (Beta = .085) were both significant predictors of student achievement,

and these variables accounted for 10% of the variation in achievement scores.
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After controlling other variables in the model, in the present study, Investigation and
Cooperation was found negatively associated with Science Achievement. Namely,
students who reported more emphasis on inquiry and problem solving skills in their
science classes such as thinking about the evidences of statements, carrying out
investigations to test their ideas and to answer the questions that puzzle them,
explaining the meaning of statements, diagrams, and graphs, and solving problems
by using information from these investigations, got lower scores from science test.
Moreover, in the classrooms where students were encouraged more to cooperate with
other students in the classrooms in doing assignments, in performing teamwork, on
projects in the class, and in class activities, students obtained lower scores from
Science Achievement test. These findings were counter-intuitive, because inquiry is
one of the most important elements of a constructivist science class where students
construct their knowledge by doing investigations, asking questions, interpreting
graphs and diagrams, and using these skills in problem solving. These problem
solving skills were expected to facilitate students’ learning science. However, past
research on the link between inquiry and science achievement yielded mixed results.
Several studies found positive association between inquiry-based science and science
achievement (e.g., Geier et al. 2008; Wolf & Fraser; 2008). On the other hand, there
are also studies that found a negative association between these variables (e.g., Atar
& Atar, 2012; Areepattamamil & Freeman, 2011; Lavonen & Laaksonen, 2009).
Additionally, some studies reported no significant association between these
variables (e.g., Allen & Fraser, 2007; Wolf & Fraser; 2008). For example, in a study
based on TIMSS 2003 data, Kaya (2008) examined the association between inquiry
based science learning and science achievement in five countries. Results revealed
significantly negative association for US and Australia, significantly positive
association for Singapore, and no association for Scotland and Japan. Effect sizes
ranged from .004 to .007 indicating trivial effect (Cohen, 1988). According to Tretter
and Jones (2003), inquiry-based science teaching did not have an important influence
in students’ science achievement. In another study, in Turkey, Ceylan and

Berberoglu (2007) examined TIMSS 1999 data for the association between science
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achievement and student centered learning activities such as doing experiments,
working on projects, discussing about daily life problems and about assignments, and
working in small groups. Results indicated a negative relation between student-
centered learning activities and science achievement scores. This unexpected finding
in some degree was attributed to that the achievement test is mostly focus on
assessments of the objectives of the curriculum instead of assessing student centered
learning outcomes. Similarly, in the present study, questions in the science
achievement test were mostly based on cognitive processes such as knowledge and
comprehension and had little emphasize on inquiry. Therefore, there was little
consistency between inquiry and measured science achievement in this study. This
association might be assessed by better and more appropriate outcome measure.
Thus, this unexpected association is questionable and it warrants the further
investigation. Besides, when interpreting this negative association, it should be
noted that coefficients obtained zero order correlation (r = .19) and multilevel
analysis (y = -.029) yielded opposite signs, which might indicate a negative
suppression effect (Tabachnick & Fidell, 2007). To avoid misinterpretation of this
negative association between science Achievement and Investigation, section 5.1.5
should be seen for additional discussion. Regarding Cooperation, in a constructivist
learning environment, it is inevitable that peers learn from each other, enroll in group
works, and work on projects and class activities together. However, the present study
yielded negative association between Cooperation and Science Achievement. Similar
results were found in Wolf and Fraser’s (2008) study with 1434 middle-school
science students from 71 classes. Results of the simple correlation indicated positive
and significant relation of science achievement with 3 subscales of WIHIC
(Investigation, Task Orientation, and Equity) where the individuals were the unit of
analysis. On the other hand, result of the multiple correlation analysis with the
individuals as a unit of analysis indicated that Teacher Support (B = -.15), Task
Orientation (B = .08), Equity (B = .16), and Cooperation (B = -.10) were significant
independent predictors of achievement. In their study, Wolf and Fraser (2008)

investigated the unexpected negative association between cooperation and science
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achievement through interviews with students. Their findings indicated that some
students’ science achievement was negatively affected as they were distracted by
other students during group work. On the other hand, some others found group work
helpful since their understanding was improved as they received explanations on
their misunderstandings. Mainly, the study revaled that more cooperation may
prevent students from trying to understand the information individually, and lead
them receive the answers from others. This brings less understanding and thus lower
science achievement. Similarly, in a meta-analysis study, Dignath, Buettner, and
Langfeldt (2009), for students’ academic performance, strategy use, and motivation,
found significantly higher effect sizes of interventions that did not train students by
means of group work than of those that did. On the other hand, in another meta-
analysis study by Lou et al. (1996), it was found that group work has a small positive
effect on student achievement. Their findings suggest that grouping students may not
be enough to contribute to students learning. Instead, some conditions such that
forming small groups, giving clear directions and introducing task, and teaching
students about working in a group effectively, providing effective guidance are
important points that should be taken into consideration when engaging students to
work cooperatively. Therefore, the quality and the nature of cooperation in science
classrooms are more important than whether cooperative learning is taken place in
the classroom. Since the present study is limited to identify how cooperative learning
and investigations are taken place in the classrooms, future research is needed to
figure out the actual situation in Turkish elementary schools. On the other hand, for
additional discussion on the interpretation of the negative association of Cooperation
and Science Achievement, section 5.1.5 should be seen. Because, since the sign of
the coefficients obtained from zero order correlation analysis (r = .18) and multilevel
analysis (y = -.064) are opposite to each other, we are suspected about a negative
suppression effect (Tabachnick & Fidell, 2007). Thus, the interpretation of the
negative associations of Cooperation and Science Achievement should be cautiously

interpreted.
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Moreover, although Equity was found as a positive and significant predictor of
Science Achievement in random coefficient model, it became nonsignificant in
intercepts and slopes as outcomes model. Because, the strength of the association
between Equity and Science Achievement was significantly different from class to
class, and to find out the potential variables that were accountable for these
differences, class variables were incorporated. Results revealed that teacher gender
moderated the link between Equity and Science Achievement, and main effect
remained nonsignificant. Besides, the present study failed to find significant relation

of Science Achievement to perceived Teacher Support and Student Cohesiveness.

Considering overall findings about the relationship between classroom learning
environment and science achievement, it can be said that this study supports some of
the past research that found significant associations between some aspects of WIHIC
and elementary students’ Science Achievement (e.g., Allen & Fraser, 2007; Helding
& Fraser, 2013; Rakici, 2004; Rita & Martin-Dunlop, 2011). However, these
significant aspects differ from study to study. Moreover, the direction of the
association might be opposite to the other studies. For example, Rita and Martin-
Dunlop (2011) administered WIHIC and a standardized biology achievement test to
261 high school students. Results of multiple regression analysis (R=.55) yielded that
while Teacher Support (B = .14), Investigation (B = .25), and Equity (f = .21) were
positive significant predictors, Student Cohesiveness (B = -.19) was negative
significant predictor of achievement. In order to explain this negative association, the
authors reported that “students could be distracted from learning if they know other
students in the class and, therefore, make friends easily in the class” (p.34).
Similarly, in another study with elementary students (n=380) in Turkey, Rakici
(2004) performed a multiple regression analysis to investigate the association
between WIHIC scales and Science Achievement (students’ previous semester
science grades). Results showed that student cohesiveness (f = -.135) was a negative
predictor while Teacher Support (B =.136), Involvement ( = .202), Task Orientation
(B = .170), and Equity (B = .174) were positive and significant predictors of Science

Achievement. Moreover, these variables accounted for 22% of the variance in
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science achievement. Comparing with the present study, although significant
variables were different, the higher amount of explained variance (22% vs. 12%) can
be attributed to the statistical methods in some degree. It should be considered that
HLM is more parsimonious analysis than multiple regression analysis. In another
study, Allen and Fraser (2007) administered WIHIC (Cooperation dimension was not
included) to 4™ and 5™ grade students. Results of simple correlation revealed that
none of the perceived dimension of WIHIC significantly related to either final school
science grade or a standardized science test score. Besides, results of multiple
correlation analysis were not significant for both of these outcomes with six
dimensions of WIHIC. However, in Chionh and Fraser’s (1998) study, higher
achievement was found related to higher student cohesiveness. Moreover, Helding
and Fraser (2013) found a significant and positive relationship between biology
achievement and Involvement, Investigation, and Equity in a simple correlation
analysis, while the multiple regression (R=.15) analysis indicated a significant
association only with Equity (B = .14). Therefore, results of the present study
contradict with some of these studies when the associations are examined with
subscales. Although statistical method that used in this study (HLM analysis) provide
more robust results than the analyses that used in the studies mentioned above,
further investigations are needed to understand why different studies found different
aspects of classroom learning environment significantly (positively or negatively)

associated with Science Achievement in different studies.

The last student level variable that was tested in the same model was student Gender.
Results revealed that male and female students did not differ in their mean scores on
science achievement test. This study support the majority of the past research on the
effect of Gender on Science Achievement (e.g., Akyol et al. 2010; Cavas, 2011;
Marino, 2010; Senler & Sungur, 2009). However, there were some studies in the
literature stating that either female students (e.g., Britner & Pajares, 2006;
Hacieminoglu et al. 2009) or male students (e.g., Beaton, et al., 1996; Penner, 2003)
had higher science achievement. Additionally, some studies suggested that this

significant association between Gender and Science Achievement might be
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disappeared when considering other variables such as achievement level, grade level,
country, and motivation (e.g., Areepattamannil et al. 2011; Kaya, 2008; Tas, 2013).
Therefore, to make a clear conclusion about this association, all of the variables
included in the regression models should be considered together. A suitable study to
compare with the present study is Tas’ (2013) study with 7th grade students in
Turkey. Although the same statistical method and similar standardized science
achievement tests were used in both studies, results were contradictory in some
degree. In the present study, without any other variable, Gender was found as a
significant predictor of Science Achievement (favoring females). However,
incorporating Task Orientation as a second predictor made Gender nonsignificant.
On the other hand, in Tas’ (2013) study, significant Gender effect favoring female
students became nonsignificant after incorporating homework self-regulation
variables. From here, these studies revealed that the association between Gender and

Science Achievement might be mediated by different variables.

At the class level, teachers’ years of Experience, Efficacy for Student Engagement,
and Implicit Theories of Science Ability significantly predicted class mean
differences in Students’ achievement in science class. These factors accounted for
about 8% of the variance in the between class differences in mean Science
Achievement. The remaining 92% however, was accounted for by other variables
that were not included in this study. It should be noted that 29.5 percent of the
variance in Science Achievement was between classes. Therefore, teachers’ years of
Experience, Efficacy for Student Engagement, and Implicit Theories of Science
Ability explained the total of 2.4 percent (8 x 29.5%) of the variance in the seventh
grade students’ Science Achievement in Turkey. Thus, the predictive ability of these

variables in students’ achievement in science was very low.

Relative to the other two variables, Teachers’ Efficacy for Student Engagement had
stronger link with Science Achievement (y = .095, se = .028). Namely, in the
classrooms taught by the science teachers with higher confidence in engaging all

students to learn, the students had higher achievement in science. On the other hand,
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other subscales of teacher self-efficacy, namely Efficacy for Instructional Strategies
and Efficacy for Classroom Management, were not found as significant predictors of
students’ Science Achievement. Although the positive association between teacher
self-efficacy and student outcomes was assumed by a lot of researchers, few
empirical study investigated this association (Klassen et al., 2011) and their results
are mixed (see Klassen et al. 2011; Vasquez, 2008). Findings of the present study
partly support the past research which found positive association between teacher
efficacy beliefs and student achievement (e.g., Anderson et al. 1988; Ross, 1992).
However, the measures of self-efficacy in these studies were different than the
present study, and they did not focus on 3 components of teacher self-efficacy
measured in this study. In another study using the same conceptualization of teacher
self-efficacy with the present study, Vasquez (2008) analyzed the data from 110
English language arts teachers and their 2061 students from 9™ and 10™ grades in
Florida by using HLM analysis. Results revealed that none of the three dimensions of
teaching efficacy was found as significant predictor of students’ reading achievement
gains when controlling students’ race, grade, and socioeconomic status. Moreover,
this association is still unknown in the field of science. Therefore, more studies are
needed to shed light on how teachers’ efficacy beliefs influence students’

achievement in science.

Considering teacher Experience, the present study indicated that, in the classrooms
taught by more experienced science teachers, students were more likely to get higher
scores from science achievement test (y = .069, se = .027). Past research generally
found no significant effect of experience on Science Achievement (e.g., Goldhaber &
Brewer, 2000; Harp, 2010; Monk, 1994; Zhang, 2008; Zuelke, 2008). However,
results of Kaya’s (2008) study based on TIMSS 2003 data revealed mixed results for
different countries. In Turkey, Atar and Atar (2012) found a significant and positive
association between teacher experience and students’ science achievement scores in
TIMSS 2007 study. However, effect size was found as very small (.02). Since this
association was rarely studied in Turkey, more studies are needed to make a

plausible conclusion.
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The last class level variable that was found as positive and significant predictor of
Science Achievement was implicit beliefs about ability in science. Students had
higher achievement in science in the classrooms taught by the teachers who believed
that students’ ability in science was not fixed and could be improved. This finding
was expected, because teachers’ implicit theories influence their behaviors and
attitudes in the classroom (Deemer, 2004; Lee, 1996; Lynott & Woolfolk, 1994). For
example, Lee (1996) found that teachers with incremental theory were more likely to
give average scores, effort-oriented feedback, and learning-oriented assignments, and
preferred forming heterogeneous groups while teachers with entity theory were more
likely to give non-average scores, ability-oriented feedback, and performance-
oriented assignments, and preferred to form homogeneous groups. Moreover, Swam
and Snyder (1980) stated that teachers’ beliefs about the students’ ability influence
their teaching approaches which in turn influence students’ achievement. Therefore,
it is reasonable to conclude that teachers who believe that students’ ability in learning

science can be improved are more likely to foster students’ Science Achievement.

5.1.4 Research question 4: Predicting Students’ Science Achievement by
Classroom Learning Environment and Self-Regulation Variables

The last research question addressed the extended version of random coefficient
model in the third research question. Namely, for the fourth research question,
besides gender and classroom learning environment variables (i.e., Gender, Student
Cohesiveness, Teacher Support, Involvement, Investigation, Task Orientation,
Cooperation, and Equity), the predictive effect of self-regulation variables (i.e., Self-
Efficacy, Metacognitive Self-Regulation, Mastery Approach Goals, Mastery
Avoidance Goals, Performance Approach goals, Performance Avoidance Goals) on

students’ Science Achievement was investigated.

Results of the analysis showed that, among the self-regulation variables, Self-
Efficacy, Mastery Approach Goals, and Performance Avoidance Goals significantly
predicted students’ achievement scores. After incorporating self-regulation variables,

the explained variance in Science Achievement at the student level increased from
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17.3% to 27.7%. It should be noted that 70.5 percent of the variance in Science
scores was within classes. In other words, these student level variables (i.e., Gender,
classroom learning environment, and self-regulation) explained about 20 % (17.3 x
70.5%) of the total variance in seventh grade students’ Science Achievements. These
findings, in general, support Risemberg and Zimmerman’s (1992) study which
indicated that the students who can initiate learning tasks, set their own goals, decide
on appropriate strategies for the realization of the goals, and then monitor and
evaluate their own progress are tend to be more successful than the students who rely

on teachers for performing these same functions.

Considering Self-Efficacy, results revealed that, among the all student level variables
in the model, self-efficacy was the best predictor of students’ achievement in science
(y = .340, se = .015). A standard deviation unit increase in students’ self-efficacy
would increase students’ science achievement by .34 standard deviation unit.
According to the interpretation of Cohen’s d (Cohen, 1988), the effect size of self-
efficacy was small (0.2 < d < 0.5). Namely, the students who had higher confidence
in learning science were more likely to be more successful in science class than the
students with low confidence in learning science. This finding was expected, because
students’ belief about their capabilities in performing an academic task is a strong
indicator of their achievement (Bandura, 1986; Britner & Pajares, 2006; Schunk &
Pajares, 2005). In several domains such as math, language, and reading, studies have
demonstrated a positive relationship between self-efficacy and academic
achievement (e.g., Bandura et al. 1996; Greene et al. 2004; Klassen & Kuzucu, 2009;
Linnenbrink & Pintrich, 2002; Schunk & Pajares, 2005; Yildirim, 2012; Zhang &
Zhang, 2003). Additionally, in the field of science, empirical studies on the linkage
between science achievement and self-efficacy yielded similar positive results across
the world (Areepattamannil et al. 2011; Britner, 2008; Britner & Pajares, 2001;
Britner & Pajares, 2006; Chen & Usher, 2013; Kaya, 2008; Kupermintz, 2002;
Meece & Jones, 1996; Pintrich & De Groot, 1990) including Turkey (e.g., Gungoren,
2009; Ozkan, 2003; Yerdelen et al. 2012). For example, Kaya (2008) found self-

confidence as a positive and significant predictor of science achievement in US,
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Japan, Singapore, Scotland, and Australia. In another study conducted in Turkey,
Yerdelen et al. (2012) examined self-regulatory processes that predict students’ being
high or low achiever in biology course by administering Motivated Strategies for
Learning Questionnaire (MSLQ) to 252 students. Results showed that among 15
constructs including intrinsic goal orientation, extrinsic goal orientation, task value,
control of learning beliefs, self-efficacy for learning and performance, test anxiety,
rehearsal, elaboration, organization, critical thinking, metacognitive self-regulation,
time and study environment, effort regulation, peer learning, and help seeking; self-

efficacy was the best predictor of being high or low achiever in biology.

Another important outcome of this study is the significant relationships between
students’ Science achievement and Mastery Approach Goals (y = .085, se = .014)
and Performance Avoidance Goals (y = -.63, se = .012). More specifically, 1
standard deviation unit increase in students’ Mastery Approach Goals and 1 standard
deviation unit decrease in students’ Performance Avoidance Goals would increase
Science Achievement scores by .085 and .063 standard deviation unit, respectively.
These findings indicated that students who set goals that focus on understanding and
who approach success in learning science were more likely to obtain higher scores
from science test. This finding is reasonable because according to Greene and Miller
(1996), the empirical evidence of various studies revealed that when individuals
adopt mastery goals, they use cognitive and metacognitive strategies at higher levels.
Students who set mastery goals prefer more challenging tasks, use more effective
learning strategies, and have higher confidence in learning than students who set
performance goals (Ames, 1992; Ames & Archer, 1988; Pintrich, 2000; Wolters,
2004). On the other hand, the present study failed to find Mastery avoidance goals
and Performance approach goals as significant predictors of science achievement.
Past research on the relation of achievement goals to academic achievement yielded
inconsistent results (see Limenbrink-Garcia et al. 2008). However, findings of the
present study are consistent with the studies that found significantly positive relation
of Mastery (approach) Goals (e.g., Barzegar, 2012; Hsieh, Sullivan, & Guerra, 2007,

Tas, 2008; Tas, 2013) and negative relation of Performance Avoidance Goals (e.g.,
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Barzager, 2012; Elliot and McGregor, 2001; Hsieh, Sullivan, & Guerra, 2007) to
academic achievement. On the other hand, when interpreting the negative association
between Performance Avoidance goals and Science Achievement, it should be noted
that coefficients obtained zero order correlation (r = .04) and multilevel analysis (y =
- .063) yielded opposite signs, which might indicate a negative suppression effect
(Tabachnick & Fidell, 2007). Therefore, when interpreting the negative association
between Performance Avoidance goals and Science Achievement, additional

discussion in section 5.1.5 should also be taken into consideration.

Finally, no association was found between Metacognitive Self-Regulation and
Science Achievement when other variables in the model were controlled. Namely,
students’ awareness of their actions, and planning, monitoring, and evaluating their
learning processes do not seem to contribute to their achievement in science.
Sperling et al.’s (2002) review of the literature on the relationship between
achievement and metacognition across the studies using different measures of
metacognition and different methods indicated that relationship between
metacognitive skills and achievement was complicated and was not clear. Besides, in
science education, while experimental studies mostly suggested positive association
(Beeth, 1998a; 1998b; Fredriksen, 1998; Georghiades, 2004; Mason, 1994a; 1994b;
Yuruk, 2007), studies using self-report questionnaires yielded inconsistent results.
For example, in Turkey, Yumusak et al. (2007) and Yerdelen et al. (2012) found no
significant association between metacognitive strategy use (assessed by MSLQ) and
biology achievement of high school students. However, Topcu and Yilmaz-Tuzun
(2009) found positive association between achievement and metacognitive skills
(assessed by Jr. MAI) for: (1) 4th and 5th graders, (2) 6th, 7th, and 8th graders in
Turkey. Although the causal studies using metacognitive interventions yielded
positive association with achievement consistently, studies based on self-report
questionnaires indicated mixed results. On the other hand, several studies showed
that students’ use of metacognitive strategies was influenced from motivational
beliefs (e.g., Dembo & Eaton, 2000; Pintrich & De Groot, 1990; Sungur, 2007;
Tung-hsien, 2004). According to Sungur (2007), these studies mainly address self-
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efficacy, goal orientations, and task value. In the present study, nonsignificant
association between Metacognitive Self-Regulation and Science Achievement was
interpreted after controlling the effect of Self-Efficacy and achievement goals.
Namely, Metacognitive Self-Regulation might have been mediated by other self-
regulation variables in the model. Therefore, from this point of view, the findings of

the present study seem to be reasonable.

Comparison of Model 1 (in this model Science Achievement was predicted by
gender and classroom learning environment perceptions) and Model 2 (this model is
extended version of Model 1 by adding self-regulation variables to examine their
mediator role in the relationship between perceived classroom learning environment
and Science Achievement) indicated that, after incorporation of self-regulation
variables, among the classroom learning environment variables, Cooperation and
Equity became nonsignificant predictors of Science Achievement. Namely, after
controlling for self-regulation variables, Cooperation and Equity were not
significantly associated with Science Achievement any more. These variables
significantly predicted Science Achievement in the absence of self-regulation
variables. Therefore, self-regulation variables seem to mediate the relationship
between students’ perception of classroom learning environment and Science
Achievement. This finding was anticipated, because some researchers found
relationships between classroom learning environment and self-regulation variables
(e.g., Arisoy, 2007; Church et al. 2001; Dorman, 2001; Dorman et al. 2003; Dorman
et al. 2006; Ozkal et al. 2009; Sungur & Gungoren, 2009; Yilmaz-Tuzun & Topcu,
2010). As explained in section 5.1 3, the effect of Classroom Learning Environment
on Self-Regulation variables was supported in the present study too. Although
empirical studies on the mediation effect of Self-Regulation variables (i.e., Self-
Efficacy, Metacognitive Self-Regulation, and Achievement goals) on the association
between classroom learning environment and achievement are so rare, they are
consistent in their findings that self-regulation variables mediated the relationship
between classroom learning environment and academic achievement (e.g., Church et

al. 2001; Fast, et al., 2010; Peters, 2013; Patrick et al. 2007; Sungur & Gungoren,
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2009; Yildirim, 2012). Therefore, it can be concluded that the findings of the present

study are in line with the previous research.

Results of the final estimation of variance components obtained from Random
Coefficient Model of this study (Model 2) revealed that class means were statistically
significantly different from each other (3> = 1501.15, p< .001). It suggested the
inclusion of class level variables to account for the variability among 372 classes.
Additionally, the slopes for Gender, Student Cohesiveness, Equity, Self-Efficacy,
Mastery Approach Goals, and Performance Approach Goals were all varied
significantly, which suggested that in some classes, the slopes were much steeper
than that of other classes. Namely while the relationships between Science
Achievement and these predictors were stronger in some classes, they were weaker
in other classes. The variability among classes also suggested that class differences
took effect on the randomly varying slopes, and class level variables might account
for some of the differences. However, contrary to their fixed parts, the variance
components of Involvement, Investigation, Task Orientation, and Performance
Avoidance Goals were not significant which yielded that class differences did not
have an impact on the slopes for these variables. Moreover, although the variance
component for Gender, Student Cohesiveness, Equity, and Performance Approach
Goals were found as significant, they were not significant predictors of Science
Achievement. Additionally, inclusion of Self-Regulation variables also resulted in
removing the random effect of Teacher Support and Investigation (random effects of
these variables were significant in model 1). That is, while Self-Regulation variables
were controlled, classes did not vary in terms of the association between Science

Achievement and Teacher Support and Investigation.
5.1.5 Further Discussion

In addition to the discussion above, it should be noted that, from the statistical
perspective, some unusual associations were found between some variables. Namely,

for some specific variables, comparison of the correlation coefficient that was
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obtained from simple correlation analysis and standardized beta coefficient that was
obtained from HLM analysis yielded opposite signs. In the present study, these
opposite signs in coefficients were found for the relationships between: Cooperation
and Self-Efficacy, Cooperation and Metacognitive Self-Regulation, Cooperation and
Mastery Approach Goals, Cooperation and Science Achievement, Involvement and
Mastery Avoidance Goals, Involvement and Performance Avoidance Goals,
Investigation and Science Achievement, and Performance Avoidance Goals and
Science Achievement. These associations might point presence of negative
suppression effect which “occurs when the sign of a regression weigh of an IV is the
opposite of what would be expected on the basis of its correlation with the DV”
(Tabachnick & Fidell, 2007, p. 155). Bivariate correlation coefficient for all of these
variables found to be positive and significant. However, correlation coefficients are
very inadequate to represent the unique predictive ability of the variables since a

simple correlation does not account for the overlap between independent variables.

Suppression effect immerges when independent variables were highly correlated
with each other, but weakly correlated with dependent variables. In the present study,
for example, investigation of correlation coefficients indicated that bivariate
correlations among Cooperation, Involvement, and Investigation were higher than
.60 whereas their bivariate correlations with Science Achievement were lower than

.30.

Pandey and Elliot (2010) summarized the advantages of using suppressor variables in
multiple regression analyses as: (1) “determining more accurate regression
coefficients associated with independent variables”, (2) “improving overall
predictive power of the model”, and (3) “enhancing accuracy of theory building
(p.35). Further, Pandey and Elliot (2010) stated that excluding suppressor variable
from a model may yield underestimated regression coefficients of the suppressed
variables, decrease the predictive power of the model, and increase the probability of
making Type II error. Because, a suppressor variable serve as irrelevant variance

cleaner, that is, it removes the outcome-irrelevant variation in another independent
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variable which may mask that variables’ actual relationship with the dependent
variable. Additionally, researchers’ being aware of the suppression phenomena
prevents them to exclude variables from further analysis due to its lack of correlation
with dependent variable or its having opposite sign to the expected sign (Pandey &

Elliot, 2010).

In the present study, Cooperation, Involvement, and Performance Avoidance goals
seems as negative suppressor variables, in some models, that they suppress (or
explain) the outcome-irrelevant variances of other predictors in the model.
Therefore, when interpreting these associations, it should be noted that these
variables had negative association with the dependent variables only after other
variables in the model were controlled for, although without other predictors in the

models they had positive coefficients.

The similar suppression effects are seen in previous research that conducted multiple
regression analysis with classroom learning environment variables (e.g., Dorman,
2001; Dorman et al. 2003; Wolf & Fraser, 2007) and achievement goal variables
(e.g., Lau, Liem, & Nie, 2008). However, sometimes researchers failed to recognize
the suppression, and tried to find reasonable explanation for these theoretically
unexpected relations. Accordingly, researchers should be careful about the
suppressor effect when using these variables in their research. Because, the zero-
order correlation between the subscales of some instruments used in this study (i.e.,
WIHIC and AGQ) generally may be found higher than their associations with some

outcome variables such as achievement and self-efficacy.

5.2 Conclusion

The purpose of this study was to explore the seventh grade students’ perception of
classroom learning environment, self-regulation, and science achievement in relation
to some student level and class (or teacher) level variables. The data from seventh

grade students and their science teachers in public elementary schools across the
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Turkey were analyzed by using several two-level HLM with student variables at the

level-1 and teacher variables at the level-2.

The findings from several models showed that students’ perceptions of classroom
learning environment predicted self-regulation variables as well as science
achievement. Among the 7 aspects of classroom learning environment, Task
Orientation was more powerful in predicting student outcome variables while
Cooperation and Involvement were suspected as suppressor variables in some
models. Afterwards, in prediction of Science Achievement, it seems that self-
regulation variables mediate the relationship between perceived classroom learning
environment and Science Achievement. Moreover, students’ confidence in learning
science was found to be the best predictor of Turkish elementary students’
achievement in science, which was followed by Mastery Approach Goals.
Surprisingly, Metacognitive self-regulation did not significantly predicted Science
Achievement while other student variables in the model were controlled. However,
deep examination of the data revealed that the linkage between Metacognitive Self-
regulation and Science Achievement was mediated by Self-Efficacy. Therefore,
providing students with highly qualified classroom learning environment may
enhance students’ use of self-regulation strategies, which in turn appears to increase

students’ achievement in science class.

At the class level, teacher variables were mostly found to be significantly associated
with classroom learning environment dimensions when comparing with self-
regulation variables and achievement. Especially, Efficacy for Student Engagement
was the most influential variable that has significant associations with all dimensions
of classroom learning Environment. On the other hand, significant associations were
rarely found between the teacher variables and self-regulation variables. For
example, teachers’ Gender, Efficacy for Instructional Strategies, Efficacy for
Classroom Management, Job Satisfaction, and Implicit Theories of Science Ability
did not predict any of the self-regulation variables. Therefore, it can be concluded

that most of the teacher variables are associated with classroom learning environment
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dimensions which are important predictors of student self-regulation and Science
Achievement. However, examination of the explained variances that were accounted
for teacher variables in all models indicated that the influence of teacher variables on

student outcomes were not as high as suggested by several theoretical researchers.

Finally, randomly varying variance components of most of the student level variables
indicated that for these variables, the strength of the association with outcome
variables was stronger in some classes and weaker in other classes. In an attempt to
explain these class differences, the selected teacher variables were not adequate.
Accordingly, there could be various other class variables in explaining the

differences between classes.

5.3  Implications

The present study provides a comprehensive investigation of science education in
elementary schools in Turkey. It takes teacher characteristics, classroom context, and
student outcomes into consideration, and examines intercorrelations among them.
Besides, this study is the first study in the Turkish elementary science education
research, which adds such broad information about the teaching and learning
processes in the classroom that reflects the responses of a huge sample to various
variables. Therefore, findings of this study are significant for teachers, teacher

educators, educational policy makers, and educational researchers.

The results of this study indicated that the quality of classroom learning environment
has substantial influence on students’ use of self-regulation strategies, and
achievement in science. These findings imply that science teachers should encourage
students to work cohesively, that is, to set close relationship with other students,
know each other, and help their friends in the same class. They should provide more
support to students, that is, show interest to students, care students’ problems, and
treat friendly. Additionally, science teachers should engage students to involve in the
classroom discussions, share their ideas, and participate in the activities. Science

teachers should also provide task oriented environment, that is, students should give
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importance to accomplish planned activities, to be ready for class on time, carefully
follow the class, and to know the goals of the course. In addition, students should be
treated equally, and be provided with same amount of opportunity in class
discussions, praise, help, and encouragement. Since all these aspects of classroom
learning environment were selected as reflecting the latest issues and innovations in
science education, providing such a learning environment will encourage students to
construct their knowledge, and learn meaningfully instead of memorizing, and in turn
help to reach educational goals of the curriculum. Therefore, science teachers could
use this information to enhance their service to students, and to improve the teaching
and learning process in the classroom. For example, among these 7 dimensions of
perceived classroom learning environment, providing task oriented classroom is the
most potent dimension effecting students’ achievement and self-regulation.
Therefore, if a teacher could take students’ attention to the tasks, and emphasize the
importance of the completion of the tasks, most probably these foster students’ gains

in both self-regulation skills and achievement in science.

These results also have some implications for teacher educators that teachers should
be trained about how to create such a qualified classroom learning environment. For
example, when students do a group work, teacher should form small groups of
students, inform them about the purpose of the work, encourage them to set common
goals, give clear instructions, and so on. If teacher fails to give feedback to students,
does not follow their work, and does not provide guidance, even students work as a
group, actually, it cannot be regarded as a cooperative work. This might be achieved
by designing undergraduate courses especially focusing on these subjects or in
method course these strategies should be frequently emphasized. Moreover, in
teaching practice course pre-service teachers might be asked to implement these
strategies into their macro teaching and be given effective feedbacks that specifically
focus on the 7 dimensions of the classroom learning environment that was addressed
in the present study. Besides, pre-service teachers should be provided more

opportunities to practice in the real classrooms, and get feedback from mentor

334



teachers about their weakness and strengths about the atmosphere in the classroom

that they create.

Another implication of this study is that teachers should create classroom learning
environment according to students’ needs and interests. Because, this study revealed
that classroom learning environment is an important predictor of students’ self-
efficacy, metacognitive self-regulation, and achievement goals. Besides, these self-
regulation strategies mediate the relationship between classroom learning
environment and science achievement. Therefore, to enhance students’ achievement
in science, teachers should motivate students to learn science by increasing their
confidence to learn science and by setting more mastery approach goals rather than
performance goals and mastery avoidance goals. These self-regulation components
could be enhanced by providing a qualified classroom learning environment that
based on WIHIC dimensions as mentioned above. However, teachers can also use
some particular strategies. To give an example, to enhance students’ self-efficacy,
teachers should focus on four sources of self-efficacy: mastery experiences, vicarious
experience or role modeling others, social persuasion, and physiological states
(Bandura, 1986). More specifically, teachers may emphasize students’ successful
experiences and encourage them to master a task and give constructive feedbacks
and verbal praise. These strategies may be helpful to increase students’ confidence in
their capabilities. Additionally, during evaluation processes, teacher may make
private evaluation rather than public, may make students thought mistakes as part of
learning, may focus on learning progress rather than only focusing on the results.
These strategies may also be helpful for students’ to develop mastery oriented goals

(Ames, 1992).

Additionally, Turkish science teachers should be aware of that female students use
metacognitive learning strategies more, and set more mastery approach goals,
mastery avoidance goals, and performance approach goals than male students.
Therefore, they should use appropriate instructional strategies to enhance male

students’ self-regulation in science classes and decrease the gap between male and
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female students. For example, by TARGET classification, Ames (1992) defined 6
classroom structures that influence students’ developing mastery oriented goals:
Task, Authority, Recognition, Grouping, Evaluation, and Time use. Based on this
approach, the tasks may be designed in such a way to foster male students’ interest.
Besides, teachers may give more autonomy and control to male students in decision

making to increase their self-regulation skills.

At the class level, the results imply that teachers’ efficacy for student engagement
has the most predictive power on both perceived classroom learning environment and
student outcomes. It was found to be significantly associated with the entire
classroom learning environment variables, mastery approach goals, and science
achievement. Teacher self-efficacy is more malleable during teacher education
(Bandura, 1977) and it is hard to change when it has established (Tschannen-Moran,
Hoy, & Hoy, 1998). Therefore, as well as their courses, pre-service teachers should
be provided more opportunities for real classroom teaching to gain mastery
experience; should be given more chance for vicarious experiences through
observing mentor teacher in classroom; and should receive more guidance, support,
and performance feedbacks emphasizing positive attributes from mentor teacher
(Wan, 2005), and should experience teaching practice in gradually increasing
complexity level (e.g., less crowded classrooms and well-equipped schools in terms
of availability of resources are better at the beginning) (Tschannen-Moran, Hoy, &
Hoy, 1998) to establish high efficacy beliefs during teacher education. Accordingly,
in higher education programs, there should be some arrangement to facilitate these

practices in teacher education.

Since only a few study empirically investigated the association between these teacher
variables on students’ cognitive and affective outcomes over the years, the findings
of this study could be regarded as remarkable for educational researchers. Past
research on the quality of teacher assumed strong influence of teacher characteristics
on students’ learning outcomes. However, in the present study, included teacher

variables were found as having only small influence on student outcomes. Therefore,
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the results of this study are expected to provide guidance for the further
investigations. Besides, replication of this study is suggested for generalizability of
the results, and other teacher variables should also be studied with student outcomes

to test their relation.

To sum up, the present study mainly suggests increasing the quality of classroom
learning environment to enhance students’ self-regulation in science, which in turn

increases students’ achievement in science class.

5.4 Limitations and Recommendations

The present study has also some limitations and recommendations. Firstly, since it is
a cross sectional study, it is limited to provide causal relationships. Therefore, to
understand how teacher variables affect classroom learning environment and student
outcomes, and how classroom learning environment affects student outcomes, the
use of experimental or longitudinal research designs is recommended. Secondly, the
data rely on the students’ and teachers’ self-report, and it might not reflect the actual
situation. Therefore, classroom observations, diary writing, and think aloud methods
might be beneficial for deeper understanding of classroom learning environment,

students’ self-regulation, and teachers’ beliefs and well-being.

Another recommendation might be to include students’ prior achievement and
socioeconomic status into the models to control their possible effects on students’
responses. Past research suggests that students’ responses to school related outcomes
have potential to be influenced from students’ entry characteristics such as gender,
socioeconomic status, and prior achievement (see Anderson, 1982). Therefore,
controlling these variables in future research is important. Moreover, this study
revealed that when predicting the class differences in student outcomes, some
amount of variance remained unexplained even after incorporating some class level
variables. It should be noted that this study is limited with only 9 teacher variables.

Therefore, more class level variables should be tested to explain the differences
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between classes in perceived classroom learning environment, self-regulation, and

science achievement.

In the present study, the proposed associations were examined in the science domain,
and student data were only obtained from 70 graders. Thus, whether the relationships
are similar in other domains and grade levels or not is not answered in this study.
Besides, since these variables rarely studied together in the studies across the world,
replication of this study in other countries, in other domains, and with other grades is

important for generalizability of the results.

Finally, researchers should be aware of the possible suppression effect when they use
WIHIC questionnaire and AGQ. Because, in the present study, it was found that
zero-order correlation between the subscales of both instruments were higher than
their correlation with dependent variables. This might yield a suppression effect.
Namely, multiple regression analysis might produce some coefficients whose signs
are opposite to the signs of the coefficients that obtained from bivariate correlation
analysis. Thus, researcher should be carefully interpret the results, and inform the

readers about this issue to avoid misinterpretations of unexpected results.
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11. Ne kadar siklikla eve gazete aliyorsunuz?
@ Higbirzaman @ Bazen @ Herzaman

12. Evinizde bilgisayar var mi?

@ Evet @ Hayir

13. Bilgisayariniz varsa, internet baglantisi var mi?

@ Evet @ Hayir

14. Bilgisayar kullaniyorsaniz, bilgisayar kullanma amacinizi ve sikhigini, asagidaisaretleyiniz.

c
Hig bir zaman Bazen Her zaman g s
i 2 5 5_E
5 9N
=]
T o T
a.  Oyunoynamakicin 0]0]0)
b.  Face book gibi paylasim sitelerine girmek igin [0le]e)
c. Odevyapmakicin ©0]0]0)
d. Arastirmayapmakicin [0]e]e)

1 DEVAMIIGIN ARKA SAYFAYICEVIRINIiZ. »
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B.1.a. Asagidaki ifadeler 1'den 7'ye kadar derecelendirilmistir. Bu ifadelerin sizi ne derecede yansittigini

isaretleyiniz.
Beni hi¢ yansitmiyor < P Beni tam olarak yansitiyor
1 2 3 4 5 6 7

2. Fenveteknolojidersiileilgiliokumalarda yer alan en zor konuyu bile
anlayabilecegimden eminim.

4.  Fenveteknolojidersinde, 6gretmenin anlattigi en karmasik konuyu

anlayabilecegimden eminim.

6.  Fenve teknoloji dersinde gok basarili olacagimi umuyorum.

8.  Dersinzorlugu, 8§retmen ve benim becerilerim géz éniine alindiginda, fen ve teknoloji (D@ @@ ® ® @
dersinde basarili olacagimi diigiinilyorum

B.1.b. Asagidakiifadeler 1'den 7'ye kadar derecelendirilmistir. Bu ifadelerin sizi ne derecede yansittigini
isaretleyiniz.

Beni hig yansitmiyor < P Beni tam olarak yansitiyor
1 2 3 4 5 6 7
060/0/0/60/010.

Fen ve teknoloji dersi ile ilgili bir seyler okurken, okuduklarima odaklanabilmek icin(D @@ @ ® ® @
sorularolugtururum.
0/0/60/0/610/0,

Eger Fen ve teknoloji dersi ile ilgili okumam gereken konulari anlamakta()@ Q@ @G ® @
zorlaniyorsam, okuma stratejimi degistiririm.

010/60/0/6/0]0
Fen ve teknoloji dersinde islenen konulari anladigimdan emin olabilmek igin kendi(D @@ @ ® ® @
kendime sorular sorarim.

0010061600,
Genelde derse gelmeden once konuyla ilgili bir seyler okurum fakat okuduklanmi(D @@ @ ® ® @
cogunlukla anlamam.

00100660,
Fen ve teknoloji dersine galigirken iyi anlamadigim kavramlari belilemeye calisirm. (D@ @G ® @
0/010/0/6)60]0.

Ders sirasinda not alirken kafam karisirsa, notlarimi dersten sonra diizenlerim. OOROOO®

2-
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B.2. Asagida FEN VE TEKNOLOJi sinifinin genel atmosferi ile ilgili sorular yer almaktadir. Sorulan
yanitlarken sadece FEN VE TEKNOLOJI dersini diigiinerek belirtilen ifadelere ne derecede

20.
22.
24.
26.
28.
30.
32.
34.
36.
38.
40.

42.

46.
48.
50.

52.

56.

katildiginizi ya da katilmadiginizi gosteren segenegiisaretleyiniz.

Hicbir zaman Cok az Bazen Sik sik

1 2 3

Sinifimdaki diger 6grencileri yakindan taniyorum.
Siniftaki herkes arkadagimdir.
Derslerinde zorluk ceken arkadaslarima yardim ederim.
Siniftaki diger 6grencilerden yardim alirm.
Ogretmen bana yardim etmek igin ders isleme seklini degistirebilir.
Ogretmen, derslerle ilgili bir problemim oldugunda bana yardimci olur.
Ogretmen benim problemlerimle ilgilenir.
Ogretmenin sordugu sorular konulari anlamama yardimci olur.
Siniftartismalarinda fikirlerimi rahatga soyleyebilirim.
Fikirlerim ve énerilerim sinif tartigmalarinda kullanilir.
Diger 6grencilere fikirlerimi agiklarim.
Sinifta, verilen problemleri nasil ¢ézdiigimii agiklamam istenir.
Sinifta tartisilan konulari destekleyen kaynaklar bulmamistenir.
Siniftaiglenen konularin, sekillerin ve grafiklerin anlamini agiklarim.

gretmenin sordugu sorulari cevaplamak igin aragtirmalar yaparim.
Arastirmalardan elde ettigim bilgiler ile problemleri gozerim.
Calismak istedigim kadar caligirim.
Ders bagladiginda derse hazir olurum.
Ders sirasinda dikkatimi toparlamaya galigirim.
Ne kadar ¢alismam gerektigini bilirim.

devlerimi yaparken arkadaslarimla kitap ve kaynaklarimi paylagirim.
Sinifta verilen projelerde diger 6grencilerle galigirim.
Businiftadiger sinif arkadaslarimla galigirim.

Sinifarkadaslarim siniftaki hedeflerine ulagsmak igin benle galigir.

gretmenden, diger 6grencilerle ayni 6lgtide yardim alirim.

Bana siniftaki diger 6grencilerle ayni bicimde davranilir.

4

Siniftartigmalarina katiimak igin diger 6grenciler ile ayni firsati elde ederim.

Siniftaki diger 6grenciler ile ayni derecede sorulari cevaplama olanagi elde ederim.

Her zaman
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B.3. Asagidaki sorulari yanitlarken sadece Fen ve Teknoloji dersini diisiinerek

©]ele]e]e) belirtilen ifadelere ne derecede katildiginizi ya da katilmadiginizi gésteren segenegi

@lolo]o]o) isaretleyiniz.

COOBO

EO®OE®

0]0[0]0]0) Higbir zaman Nadiren Bazen Cogunlukla Her zaman

1 2 3 4 5

COOBO

1. Fenve teknoloji dersinin igerigini miimkiin oldugunca iyi anlamak benim igin Gnemlidir. 010101016,

2 Fen ve teknoloji dersinde amacim siniftaki diger 6grencilerden daha kétu performans (0]e]e]o]6)
sergilemekten kaginmaktir.

3.  Digerogrencilerden daha iyisini yapmak benim igin 6nemiidir. 010101016,

4.  Fenveteknoloji dersinden miimkiin oldugunca cok sey 6grenmek istiyorum. @ @@ @ @

5.  Fen ve teknoloji dersinde beni siklikla motive eden sey, digerlerinden daha kétl performans @@@@@
sergileme korkusudur.

6. Fen ve teknoloji dersinde verilen her seyi tam olarak 6grenmek arzusundayim. OOO®OG

7.  Fenveteknoloji dersinde amacim, diger pek gok 6grenciden daha iyi bir not almaktir. 010101016,

8.  Fen ve teknoloji dersinde 6grenebilecegimden daha azini 6grenmekten korkuyorum. olelelelo

9. Fen ve teknoloji dersindeki tek amacim digerlerinden daha basarisiz olmanin 6niine @@@@@
gecmektir.

10. Fen ve teknoloji dersinde 6grenilecek her seyi ddrenemeyebilecedimden siklikla endise (D@ @ @ ®)
duyuyorum.

11.  Fen ve teknoloji dersinde digerlerine gére daha basarili olmak benim igin 6nemlidir. 00101016,

12. Bazen fen ve teknoloji dersinin igerigini istedigim kadar iyi anlayamayacagimdan (D@ ®® ©®)
korkuyorum.

13. Fen ve teknoloji dersinde amacim basarisiz olmaktan kaginmaktir. 01001016

14. Fen ve teknoloji dersinde beni siklikla motive eden sey basarisiz olma korkusudur. OORO®G

15. Fen ve teknoloji dersinde sadece basarisiz olmaktan kaginmak istiyorum. 010101016,

C. FEN VE TEKNOLOJi TESTI

Anketler icerisinde size verilen Fen ve Teknoloji Testini dikkatli bir sekilde ¢6zerek yanitlarinizi
asagidaki cevap anahtarinaisaretleyiniz.

©

©
@

s

@

2

®@ @ @ @ ®

@ ©®

10.

@

il

@

12.

®

13.

@ © @ © @ © @ ©@ © ©® ©® @ ©

G @ @ @ @ @ @ @ @ G O G 6
@ (©)
© © © © © © © © © © © @ ©

14.
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Appendix B

SCIENCE ACHIEVEMENT TEST

FEN VE TEKNOLOJI TESTI

Asaindakl serulen didedll bir gekilds plivorak yaniflannn 1difen opdil foomun arkssindalkd covap anaitarms areleyinks.
4. 4. -
re Lé@ fod 6 =

> i e i

i,

W Gekitdehi Surumun sailanabilmess inin Szde K
Sakilde verllen elokillk devrnsinadekl epdeder wi L Elveleriofn  pik  duveomdarn  hangiainds
sropullpeden en we sk versm B awapul desfyru vorilmbstivd?
TusrngpUheedelie’?
B L
Apivad B 2ve d Ay o+ e
Ci3ved [ E By « [
C) - +
D) - -
2. Asagidaki devrelerin hangisinde ampermetre ve

voltmetrenin baglantilari dogru gosterilmistir?

5. Ug 6grenci |, 1l ve lll teki yaylara oklarla gésterilen
yonlerdeki kuvvetleri uyguluyorlar.

A |12

Yaylarin bu kisilere uyguladiklan kuvvetlerin
yonleri hangi secgenekte dogru olarak
verilmistir?

3. Sekilde dusey dogrultuda | 1 1
yukari dogru atilan bir topun — ‘ ¢
izledigi yol gérulmektedir. A)
Buna gdére; topun K, L, M B) f *
noktalarindaki potansiyel -— ? 1
enerji ve kinetik enerji C)
dagilimlarn hangisindeki D)™ v 4
gibi olur?
: Potansiyel enerji @ Kinetik enerji 6. 15 kg
Surtunmeler 6Gnemsenmeyecek. /
Ko L. M
A) b"" '\A =4 Okan
5 E5%3 B Sekildeki esit bolmeli tahterevallinin P noktasinda
By é ;\' oturan 15 kg agirhgindaki Okan denge konumuna
B) k*% £ < getirilmek istenmektedir.
. ‘ Buna godre asagidakilerin hangisinde denge
B '§; ézg saglanmaz?
o B = o
A) K ye 30 kg agirhigindaki Ziya oturdugunda
i EoEy 5% B) L ye 15 kg agirigindaki Goéktug oturdugunda
53% o q <1g: C) M ye 10 kg agirhgindaki Selim oturdugunda
D) k%4 K B D) N ye 20 kg agirhigindaki Hakan oturdugunda
7. SINIF 1 FEN VE TERNGLOM TESTI
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Fiziksel anlamda is yapilabilmesi igin;

- Kuvvet uygulanmali

- Kuvvet etkisindeki cisim yol almalidir.

buna gore asagidakilerden hangisinde

kesinlikle is yapilamaz?

Asagidakilerden hangisi
degildir?

burnumuzun gorevi

A) Koku alma

B) Alinan havayi stizme

&) Al risrnll byt anutons
3 Adwrean soful hevey oalna

Agadudakilerden hangfsi diger ip salg
paxlerinin golgrmasm denetler veo dizerday?

Ay Bl testld ezl ) Hipufiz bes
£3) Tiroit besi Divurmartalic

10. Korku, heyecan, mutluluk ve &fke gibi durumlarda
viicutta adrenalin hormonu seviyesi artar.

Buna gore, asagidaki durumlarin hangisinde
Hiilya’nin  adrenalin hormonu seviyesinde

artma beklenir?

AY Yamelk verken sy igtiiinde

B} Ders galiphiian sonva uyuduunda

£} Hesr gfin, ev iglerinde annesing vardim
ediigiinde

3} Binsvids baganl olunca agm fincle

9. SHze gelon mk wwlen Ik Snee ssefivlekilesin

hangleinden gager?

&) Ben bonskian

B) Gz mercedindan
€} inaten B} i

7. SINIF

384

12. sisteminin

okla

Sekilde sindirim
bazi organlari
gosterilmistir.
Asagida verilen olaylardan
hangisi okla gosterilen
organlardan birinin gorevi
degildir?

A) Atik maddelerin vicuttan
uzaklastiriimasi

B) Besinlerin agizdan yemek
borusuna iletilmesi

C) Besinlerin bulamag haline
getirilmesi

D) Besinlerin kana gegirilimesi

—
sindirig Q%: Hiicreye
E+ Su % Gliseroller

Yag Yag asidi

Yujflar, pokiide de phiddldl ol sindidm
sitaminede sindilerel vall asldi ve glsswle symli
bilgilers gbére ssagdebilerden hanglsins

13.

A Yaglann bbylk molekilii clduguna

B} Yag asidi ve gliseroliin hilicre zarnndan
gegebilacek blylkiitkis oldufjuna

C) Yaglann kan yoluyla fagindigima

D Yedlann sindiriminds su kullanddiguma

14. Ogretmen;

Sekildeki bosaltim
sisteminde verilen 1 ve 2
numaral organlarin isim ve
gorevlerini sdyler misin?
Ogrenci;

1 numarali organ bébrektir,
idrar1 depo eder.

2 numaralh organ idrar
kesealdir, kam slizer, !
Bu sgiklamalars give 8drenci fle gl clrsk
sgafpdakilevden hangisi sSylenebily

A% Bogalti sistami erganlann bilmiyor.

B) Bossiim sheteml enpankarmm sekiind Hiltyos,
ancek glvevisnnl Didbinne kenslmyor.

) Bogalm shebomri arparlen e e sishemlsdin
sgenkan ayut sdembyer.

083 Boasibm shaterm syganianin ve glrslertd gok

2

TEST BITTI

FEN VE TERNOLOJ TESTI



Appendix C

TEACHER QUESTIONNAIRE

Saymn Fen ve Teknoloji 8gretmeni,

Bu ankette size 6gretmenlik meslegine karg: tutumlanmza ve algilarimiza yénelik cesitli
sorular sorulmaktadir. Liitfen her climleyi dikkatle okuduktan sonra, size uyvgun gelen secenegi
mutlaka isaretleyiniz. Unutmayin Dogru yva da Yanhs cevap yoktur. Sizden higbir sekilde
kimliginizi belirten bir bilgi istenmemekiedir ve anketlere verdiginiz cevaplar aragtirmacilar
tarafindan gizli tutulacaktir. Bu nedenle sorulara igtenlikle cevap vermenizi rica ederiz.

Katkilarimzdan delay: tesekkilr ederiz.

Dog¢. Dr. Semra SUNGUR

Aras. Gor. Stindiis YERDELEN

ODTU oDTU
KisisEL BiLGILERINGZ
e b 6. Suandaki egitive durmennou?
1. Cinsivetiniz: - - .
& Madin @& Frikek 3 Lisans @ Yiiksek lizans
B Doktora & Diger
2. Yagmem 7. Givdiginiz siniflardaki ortalamea Gfrenci
3. Universite efition girdigind: VIS,
Ealstilbenin adi: #.  Haftallk ders saatiniz_
. Evil misiniz?
4. Universite efitimi gbrdigindiz O Evet & Hayw
blimin adw 16, Cocaumuz var mi?
& Bvet & Hayiv
8., Kag yildir 68retmeniilc 11. Cocugumaz var ise Sayiss
VaApIvorsuwamE?s___ Dl RZ @I @4 &5 6 vefisti
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teknolojive yomelik temel yetencklerini degigtivemezler.

386

. Kigiler fen ve teknoloji kenularinda yeni bir seyler Sgrenebilirler fakat fen ve

Bdlim B. — =
B. 1. Asaguda belirtilen ifadelere ne derecede kanldifinvz ya da = k] g §
katilmadifinyz ghsteren secenegi isaretleyiniz, g :3 E = i
E & & 3 &
1. Simifta fen ve teknolofl dersind olumsuz vinde ethileyen Do e e
davranglan kontrol etmevl ne kadar saglavabilirsiniz?
2. Fen ve teknoloji dersine az ilgi gbsteren dgrencileri motiveetmeyi © @ @ @ @ ® @ @ @
ne kadar saglayabilirsiniz?
3. Ogrenclerd fon ve telnolofi dersinde basarah olabilecokloving [ @ @
inandirmayl ne kadar saglavabilivsiniz?
4, Ogrencilerin fen ve teknolojl dersini dfirenmeye deger vermelerini O @ @ @ @ ® © @
ne kadar saflayabilirsiniz?
5. Penve teknoloji dersinde dfrencilerinizin iyi bir sekilde o eas e e
deferlendirilmesineg olanak saflayacalk sorular ne Slehde
hazrlayabilivsiniz?
6. Fen ve tekuoloji derslerinde d2rencilerin sunf kurallarina JORNe ORI R /T ¢
uvmalarim ne kadar saflavabilirsiniz?
T Fm%%@@hﬂiﬂ%ﬂﬂumg&md@gmﬂmwﬂaﬁm Do eeee0e s
eiiriild vapsn 88rencileri ne kadar vatisteabilirsiniz?
8. Fen ve teknoloji derslerinde farkl Qgﬂrenm gmplamm uygun smif @ e Do Qe
yinetim sistemini ne kadar iyi olusturabilirsiniz?
9. Fenve telmolofi derslerinde farkh deferlendirme véntemlarinine  © © @ @ & & © @ @
kadar kullanabilirsiniz?
10, Fen ve teknoloji derslerinde égrencilerin kafas: karistiguula ne Do 666 088
kadar alternatif agklama va da érnek saglayabilirsiniz?
11, Goeuklarinm fen ve teknolojl devsinde bagarih olpalatinavudimes @ @ & © & @ & © @
olmalar igin ailelere ne kadar destek olabilirsiniz?
12, Fen ve teknoloji derslerinde farkh 6gretim yéntemlerini ne kadar e e e e 0e o
iyl uygulayabilirsiniz?
. :
£ 8
e g =
B.2, Asagda belirtilen ifadelere ne derecede katildigimz va da g g g §
katilmadgmnean gisteren secenefi isaretleyiniz. 3 g & 2 g 3
S EZZ:2
=538 ¢F 2
E ﬁi ) E -g E
322588
1. Kigiler fen ve teknolojive vénelik belli bir vetenefe sahiptiv ve bunu T e o a8 B @‘“
' degistirmelk ficin pelk bir ey yapamazlar, '
2. Kisilerin Yen ve teknolojive vonelik vetenekleri tamamen kendileriyle ilgili @ 9 e 6 @
bir geydir ve onu gok fazla defistiremezler,
3. Diivist olmoak perekivee, Insanlar fen ve teknolojl alanindane kadarvetenellli © @ & @ & @
oldulklarim defistivemezler,
4 © @ & @ 6 ®



B.3. Asajida belirtilen ifadelere ne derecede kabldifimmz va da % 5 g =
katlmadiimz gisteren segenegi isaretleyiniz. S 2 3 § %
2 =2 g 2 ©
U B
1. Isimden sofudufumn hissedivorum. ¢ @ @ @ @
2. s dbnilst kendiml ruhen tlikenmis hissedivorum. @ © @ & @
H 3. Sabah kalktgmda bir gin daha bu igi kalduranzasacagon @ O @ @ @
hissedivarom,
4. Ogrencilerimin ne hissettiging hernen anlarm. @ O @ @ @
[ 5.  Biitln piio insanlaria ufrasmal benim icin percekten pok vipratic. 8 ¢ @ ¢ @
6.  Osrencilerimin sorunlarina en uygun ¢dziin vollarim bulurum. @ ©o @ ¢ @
[7.  Yapbifm isten tikendifimi hissediyorum, & © & & @
8.  Yaptifim is sayesinde insanlarin vasamina katkida bulunduguma @ ¢ © @ @
inaniyoromm,
9. Colsevler yapabilecek sligteyin, @ © @ 9 @
16, Isimin beni lostiladifm hissedivorum. @ 0 @ o @
| 11, Isimde cok fazla cahgtiom hissedivorum, 2 T © & 9
12. Dofrudan dogruya fnsanlarla cahsmak bende ¢ok fazla stres o o € & @
yaratiyor.
] Fremeilerim @mmd@mh&thﬂfhm%m ¢ ¢ @& & &
14. Ogrencilerimle yakmn bir calismadan sonra kendimi canlanms & ¢ & ¢ @
hissederin.
15. Buiste birgok kayda defer bagart elde ettim. o o @ @ @
16. Mesleki hayatimn sonuna geldigimi hissediyorurm. ®@ © @ 6 @
17. Isimdeki duygusal sorunlara serinkanlilikla yaklagirim. @ © @ & &
B.4. Asaguda belirtilen ifadelerde sizi en iyl yansitan
secenegl isaretleyiniz.
1 Mesle§inizi tim vonleriyle ele aldymzda, drstmen Hig m!sfaﬂa |
olarak calignaltan ne kadar zevk aliporsunz? & & B & & ‘
2. Eger bu giin roesleginizi secine sansinez olsayd, Kesinlikle hayir Hig diislinmeden evet
Gfretmen olmayl secer miyeiniz? @ @ @ @ &
3. Ofetmenlik meslefint birakmay hig distndingz miz S0y 2aman - Herzaman

Katkilarimz igin tesekkiir ederiz.
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Appendix D

INSTRUCTION FORM

UYGULAMA YONERGESI

Saym Ogretroen,

Bu yénerge dlgme araglarimn uygulanmasi sfirecinde uygulamayl vapacak olan gretmene vardimer olmak amactyla
dilzenlenmistir. Cabismammn amaci Sgrencilerin ve dgretmenlerin Fen ve Teknoloji dersine yénelik tutum ve
davraniglarm incelemektir. Aragtima sonuglarrun Tlrkiye’deki egitim sisterninin gelistirilmesine katky saglayacagi
umtlmaktadir, Uvgulamamn dogru bir gekilde yUrttiilmesi, aragtuwmanin gegerligi agismdan ¢ok Snemlidic. Bu
nedenle uygulama siirecinde agafnda belistilen hususlara dikkat efmenizi vica eder, araghwinaya sagflayacafiniz
Yatkdardan dolay gimdiden tegekldir ederiz.

K-

..

Okiledaki 7. simiflavdan bir tanesind kura ile belirleyerek, Sfrenci anketlerini bu siniftaki Sgrencilere
uygulayimz. Ofretmen anketinin ise seeilen bu suarfin dersine giren Fen ve Teknoloji &retmeni
rarafindan doldurnlmas: gerslmektediv. Bu korudaki hassasiyetiniz igin ¢ok tesekkiir edeviz.
Anlkcetlerin Fen ve Teknoloji dersi_disindaki herhangi bir derste wygulanmas: gerekmektedir,

Farf igerisinde:

1 adet gretmen anketi,

25 adet Sfvensi anketi,

25 adet Fen ve Teknolojl festi bulunmakiad,

Liitfen her bir 8grenciye 1 adet anket ve 1 adet test veriniz

Uhntmayimz; 8frencilerden ve 8fretmenden kimlifing belirien highir bilgi istenmemekiedir.

i
Anketlere verllen cevaplaom gizli mmlamgﬂ kompsunda Sfrencilerinize Ttfen hatwlatms yapu,

Olgme araglarmmm tanduim ve uygulamasing yonelik agiklamalar Slgme avaglarma basmda ver almakiadhr,
Bu aciklamalarim #grenciler tarafindan okunmasim saglamamz araglarin dofru bir bigimde
cevaplanmasi agisindan son derece dnemlidir.

Ogretmen ve 8grencilerin sorulara samimi ve diiriist cevaplar vermesi, cevap siirecinde Sgrencilerin
birbirinden ve §gretmenden etkilenmemesi arastwmanmn glivenirligi acismdan ¢ok Snemlidir. Bu nedenle
uygnlarnay yapan Sfretmenin aygun ortamm hazirlamas: gok Snemlidic, Bu kooudalki hassasiyetiniz igin
tesekkiir ederiz,

Uwgulama igin 1| ders saati Sverilimekiedir. Anketi ve testi bitiremeven dgrencilere ise ek siire verilmesini
tnemle rica ederiz.

Asgafdaki konirol listesi, uygulama slirecinin agamalarmda uygulayiciya yardime: olmak amactyla sunulmaktadur.

Faaliyetler Evet Haywr '
1. 7. sunf ditzeyinde bir sube kura ile secildi. 0
2. Busmfin Fen ve Teknoloji dersine given Sgretmen belirlenerek anketi doldurmas: saglandi. 0 4
3. Ogrencilere 1 adet anket ve 1 adet test verildi. 1
4,  Oprencilerin anket uygulama yonergelerini okumalar saglands. [ _
5. Oprencilorin uygulamay: dofirg anlayarak nyguladiklar korteal edildi. ] ]
6. Cgrencilerin anketio ve testin tamantim cevaplamalan saglands, L1 ]
7. Ofreimen ve Brencilerden toplanan sukeiler ve testler zarfa konuldu, O 4

Ulygnlamaya yonelik her iliclll sorunnz igin Witfen arastrmacilaria iletisime geciniz.
Tegekkiirlerimizle.

Dog. D, Senora SUNGUR.
Arag. Gor. Siindiis YERDELEN
Ortadogu Teknik Universitesi
Tlkdgretim boliimii

fletisim: 0312 2104059

syerd@metu.edu.tr
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Appendix E

HIERARCHICAL LINEAR MODEL ASSUMPTIONS

E.1 Assumption Tests for the Model with Classroom Learning Environment

Dimensions as QOutcomes

The most important indicator of the tenability of hierarchical linear modelling
assumptions is the comparison of the multilevel standard errors to robust standard
errors. If this comparison of the standard errors yielded substantially different values,
this might be an indicator of violation of important assumptions (Mass & Hox,
2004). Below, firstly, multilevel standard errors and robust standard errors are
showed for each classroom learning environment variable as outcomes. Afterwards,
normality of level-1 residuals, homogeneity of variances, multivariate normality and

linearity assumptions were checked.

E.1.1 Assumption tests for Student Cohesiveness

The differences between standard errors in Table E.1 and E.2 are not large, which

yielded that there is no serious violation of the assumptions.

Table E.1 Final estimation of fixed effects for Student Cohesiveness as outcome
variable

Fixed Effect Coefficient SE t-ratio p-value
Overall mean ZSWHSC, v .009 017 558 577
ZT_EXPER, v, .042 017 245 .015
ZTRESE, yo, .047 017 2.74 .007
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Table E.2 Final estimation of fixed effects (with robust standard errors) for Student
Cohesiveness as outcome variable

Fixed Effect Coefficient SE t-ratio p-value
Overall mean ZSWHSC, vy .009 017 .558 S77
ZT_EXPER, vy .042 017 2.48 .014
ZTRESE, v, .047 017 2.76 .006

E.1.1.1 Assumption of Normal Distribution of Level-1 Residuals — Student

Cohesiveness

Normality of level-1 residuals obtained from final model was checked by histogram
and normal Q-Q plot. The both distribution seems approximately normal and

indicated no serious deviation from normal distribution.
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Figure E.1 Histogram of the level-1 residuals
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Figure E.2 Q-Q plot of the level-1 residuals

E.1.1.2 Homogeneity of Variance Assumption — Student Cohesiveness

H statistic was found as 627.78761 with 371 degree of freedom, which was
significant beyond the .001 level. The histogram of natural logarithm of the final
model residual standard deviation (see Figure E.3) indicated a few groups which
have smaller and higher dispersions than expected. However, a violation of
homogeneity of variance assumption is not serious problem for estimating level-2

coefficients and their standard errors (Raudenbush & Bryk, 2002, p.264).
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Figure E. 3 Histogram of MDRSVAR

E.1.1.3 Multivariate Normality Assumption —Student Cohesiveness

Multivariate assumption of the final model was checked by the scatterplot of
CHIPCT versus MDIST. Since the shape of the distribution was approximately 45

degree line, it indicated no serious violation of multivariate normality assumption.
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Figure E.4 Pilot of CHIPCT vs MDIST
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E.1.1.4 Assumption of Linear Relationship between Level-2 Predictors and

Student Cohesiveness

Scatterplot of EB residuals for intercept and level-2 suggested that residuals are
randomly distributed around zero line (see Figure E.5 and E.6). Therefore there was
no serious violation for linear relationship between level-2 predictors and residual

for the intercept.
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Figure E.5 EB residuals for intercept against teachers’ Efficacy for Student

Engagement

RE Liner « 8970615

1 ¥ 1) [ 1]
2900 A i 560 1 i 2068 200
2k_exper

Figure E.6 EB residuals for intercept against teachers’ Experience
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E.1.2 Assumption Tests for Teacher Support

The differences between standard errors in Table E.3 and E.4 are not large, which

yielded that there is no serious violation of the assumptions.

Table E.3 Final estimation of fixed effects for Teacher Support as outcome variable

Fixed Effect Coefficient SE t-ratio p-value
Overall mean ZSWHTS, 7yq -.038 029 -1.28 202
T_FEMALE, v, .088 041 2.166 .031
ZT_EXPER, v¢, -.056 020 -2.752 .007
ZTSESE, yo3 .065 021 3.170 .002
ZTIS, vos .093 .028 3.302 .001
ZTBUEE, yos .060 .028 2.199 .028

Table E.4 Final estimation of fixed effects (with robust standard errors) for Teacher
Support as outcome variable

Fixed Effect Coefficient SE t-ratio p-value
Overall mean ZSWHTS, yq -.038 028 -1.330 185
T_FEMALE, vy, .088 041 2.143 .033
ZT_EXPER, v¢, -.056 021 -2.670 .008
ZTSESE, yo3 .065 021 3.120 .002
ZTIS, You .093 025 3.728 .000
ZTBUEE, yos .060 026 2.277 .023

E.1.2.1 Assumption of Normal Distribution of Level-1 Errors — Teacher

Support

Normality of level-1 residuals obtained from final model was checked by histogram
and normal Q-Q plot. The both distribution seems approximately normal and

indicated no serious deviation from normal distribution.
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Figure E.8 Q-Q plot of the level-1 residuals
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E.1.2.2 Homogeneity of Variance Assumption — Student Cohesiveness

H statistic was found as 554.34961 with 371 degree of freedom, which was
significant beyond the .001 level. The histogram of natural logarithm of the final
model residual standard deviation (see Figure E.9) indicated a few groups which
have smaller dispersions than expected. However, a violation of homogeneity of
variance assumption is not serious problem for estimating level-2 coefficients and

their standard errors (Raudenbush & Bryk, 2002, p.264).
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Figure E.9 Histogram of MDRSVAR

E.1.2.3 Multivariate Normality Assumption —Teacher Support

Multivariate assumption of the final model was checked by the scatterplot of
CHIPCT versus MDIST. Since the shape of the distribution was approximately 45

degree line, it indicated no serious violation of multivariate normality assumption.
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E.1.2.4 Assumption of Linear Relationship between Level-2 Predictors and

Teacher Support

Scatterplot of EB residuals for intercept and level-2 suggested that residuals are

randomly distributed around zero line (see Figure E.11, E.12, E.13, and E.14).

Therefore there was no serious violation for linear relationship between level-2

predictors and residual for the intercept.
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Figure E.11 EB residuals for intercept against teachers’ Experience
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Figure E.13 EB residuals for intercept against teachers’ Job Satisfaction
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Figure E.14 EB residuals for intercept against teachers’ Emotional Exhaustion

E.1.3 Assumption Tests for Involvement

The differences between standard errors in Table E.5 and E.6 are not large, which

yielded that there is no serious violation of the assumptions.

Table E.5 Final estimation of fixed effects for Involvement as outcome variable

Fixed Effect Coefficient SE t-ratio p-value
Overall mean ZSWHINVO, vy .009 017 537 .590
ZTRESE, v¢, .065 017 3.899 .000

Table E.6 Final estimation of fixed effects (with robust standard errors) for

Involvement as outcome variable

Fixed Effect Coefficient SE t-ratio p-value
Overall mean ZSWHINVO, vy .009 017 .539 .590
ZTRESE, vy, .065 018 3.620 .001

399



E.1.3.1 Assumption of Normal Distribution of Level-1 Residuals — Involvement

Normality of level-1 residuals obtained from final model was checked by histogram
and normal Q-Q plot. The both distribution seems approximately normal and

indicated no serious deviation from normal distribution.
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Figure E.15 Histogram of the level-1 residuals
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Figure E.16 Q-Q plot of the level-1 residuals
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E.1.3.2 Homogeneity of Variance Assumption — Involvement

H statistic was found as 525.53007 with 371 degree of freedom, which was
significant beyond the .001 level. The histogram of natural logarithm of the final
model residual standard deviation (see Figure E.17) indicated a few groups which
have smaller dispersions than expected. However, a violation of homogeneity of
variance assumption is not serious problem for estimating level-2 coefficients and

their standard errors (Raudenbush & Bryk, 2002, p.264).
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Figure E.17 Histogram of MDRSVAR

E.1.3.3 Multivariate Normality Assumption —Involvement

Multivariate assumption of the final model was checked by the scatterplot of
CHIPCT versus MDIST. Since the shape of the distribution was approximately 45

degree line, it indicated no serious violation of multivariate normality assumption.
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Figure E.18 Pilot of CHIPCT vs MDIST

E.1.3.4 Assumption of Linear Relationship between Level-2 Predictors and

Involvement

Scatterplot of EB residuals for intercept and level-2 suggested that residuals are
randomly distributed around zero line (see Figure E.19). Therefore there was no
serious violation for linear relationship between level-2 predictors and residual for

the intercept.
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Figure E.19 EB residuals for intercept against teachers’ Efficacy for Student

Engagement
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E.1.4 Assumption Test for Investigation

The differences between standard errors in Table E.7 and E.8 are not large, which

yielded that there is no serious violation of the assumptions.

Table E.7 Final estimation of fixed effects for Investigation as outcome variable

Fixed Effect Coefficient SE t-ratio p-value
Overall mean ZSWHINVE, vy, .012 018 .657 511
ZTRESE, vy, .108 023 4.681 .000
ZTRECM, v, -.055 .023 -2.365 .019

Table E.8 Final estimation of fixed effects (with robust standard errors) for
Investigation as outcome variable

Fixed Effect Coefficient SE t-ratio p-value
Overall mean ZSWHINVE, v .012 018 .660 .509
ZTRESE, vy, .108 025 4.234 .000
ZTRECM, vp, -.055 .023 -2.424 .016

E.1.4.1 Assumption of Normal Distribution of Level-1 Residuals — Investigation

Normality of level-1 residuals obtained from final model was checked by histogram
and normal Q-Q plot. The both distribution seems approximately normal and

indicated no serious deviation from normal distribution.
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Figure E.20 Histogram of the level-1 residuals
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Figure E.21 Q-Q plot of the level-1 residuals

E.1.4.2 Homogeneity of Variance Assumption — Investigation

H statistic was found as 458.38195 with 371 degree of freedom, which was
significant beyond the .01 level. The histogram of natural logarithm of the final

model residual standard deviation (see Figure E.22) indicated a few groups which
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have smaller and higher dispersions than expected. However, a violation of
homogeneity of variance assumption is not serious problem for estimating level-2

coefficients and their standard errors (Raudenbush & Bryk, 2002, p.264).
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Figure E.22 Histogram of MDRSVAR

E.1.4.3 Multivariate Normality Assumption —Investigation

Multivariate assumption of the final model was checked by the scatterplot of
CHIPCT versus MDIST. Since the shape of the distribution was approximately 45

degree line, it indicated no serious violation of multivariate normality assumption.
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Figure E.23 Pilot of CHIPCT vs MDIST

E.1.4.4 Assumption of Linear Relationship between Level-2 Predictors and

Investigation

Scatterplot of EB residuals for intercept and level-2 suggested that residuals are
randomly distributed around zero line (see Figure E.24 and E.25). Therefore there

was no serious violation for linear relationship between level-2 predictors and

residual for the intercept.
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Figure E.25 EB residuals for intercept against teachers’ Efficacy for Classroom

Management
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E.1.5 Assumption tests for Task Orientation

The differences between standard errors in Table E.9 and E.10 are not large, which

yielded that there is no serious violation of the assumptions.

Table E.9 Final estimation of fixed effects for Task Orientation as outcome variable

Fixed Effect Coefficient SE t-ratio p-value
Overall mean ZSWHTO, vyq .008 017 468 .640
ZTRESE, v, .093 021 4.338 .000
ZTRECM, vq, -.055 022 -2.549 .012

Table E.10 Final estimation of fixed effects (with robust standard errors) for Task
Orientation as outcome variable

Fixed Effect Coefficient SE t-ratio p-value
Overall mean ZSWHTO, vy .008 017 468 .640
ZTRESE, v, .093 020 4.572 .000
ZTRECM, v, -.055 021 -2.598 .010

E.1.5.1 Assumption of Normal Distribution of Level-1 Residuals — Task

Orientation

Normality of level-1 residuals obtained from final model was checked by histogram
and normal Q-Q plot. The both distribution seems approximately normal and

indicated no serious deviation from normal distribution.
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Figure E.27 Q-Q plot of the level-1 residuals

409




E.1.5.2 Homogeneity of Variance Assumption — Task Orientation

H statistic was found as 816.93819 with 371 degree of freedom, which was
significant beyond the .001 level. The histogram of natural logarithm of the final
model residual standard deviation (see Figure E.28) indicated a few groups which
have smaller and higher dispersions than expected. However, a violation of
homogeneity of variance assumption is not serious problem for estimating level-2

coefficients and their standard errors (Raudenbush & Bryk, 2002, p.264).
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Figure E.28 Histogram of MDRSVAR

E.1.5.3 Multivariate Normality Assumption —Task Orientation

Multivariate assumption of the final model was checked by the scatterplot of
CHIPCT versus MDIST. Since the shape of the distribution was approximately 45

degree line, it indicated no serious violation of multivariate normality assumption.
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Figure E.29 Pilot of CHIPCT vs MDIST

E.1.5.4 Assumption of Linear Relationship between Level-2 Predictors and

Task Orientation

Scatterplot of EB residuals for intercept and level-2 suggested that residuals are
randomly distributed around zero line (see Figure E.30 and E.31). Therefore there
was no serious violation for linear relationship between level-2 predictors and

residual for the intercept.
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Figure E.30 EB residuals for intercept against teachers’ Efficacy for Student
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E.1.6 Assumption Tests for Cooperation

The differences between standard errors in Table E.11 and E.12 are not large, which

yielded that there is no serious violation of the assumptions.

Table E.11 Final estimation of fixed effects for Cooperation as outcome variable

Fixed Effect Coefficient SE t-ratio p-value
Overall mean ZSWHICOOP, vy .013 018 712 AT77
ZTRESE, vy, .064 018 3.456 .001

Table E.12 Final estimation of fixed effects (with robust standard errors) for
Cooperation as outcome variable

Fixed Effect Coefficient SE t-ratio p-value
Overall mean ZSWHICOOQP, v .013 018 714 476
ZTRESE, vy, .064 019 3.436 .001

E.1.6.1 Assumption of Normal Distribution of Level-1 Residuals — Cooperation

Normality of level-1 residuals obtained from final model was checked by histogram
and normal Q-Q plot. The both distribution seems approximately normal and

indicated no serious deviation from normal distribution.
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E.1.6.2 Homogeneity of Variance Assumption — Cooperation

H statistic was found as 480.72694 with 371 degree of freedom, which was
significant beyond the .001 level. The histogram of natural logarithm of the final
model residual standard deviation (see Figure E.34) indicated a few groups which
have smaller dispersions than expected. However, a violation of homogeneity of
variance assumption is not serious problem for estimating level-2 coefficients and

their standard errors (Raudenbush & Bryk, 2002, p.264).
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Figure E.34 Histogram of MDRSVAR

E.1.6.3 Multivariate Normality Assumption — Cooperation

Multivariate assumption of the final model was checked by the scatterplot of
CHIPCT versus MDIST. Since the shape of the distribution was approximately 45

degree line, it indicated no serious violation of multivariate normality assumption.
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Figure E.35 Pilot of CHIPCT vs MDIST

E.1.6.4 Assumption of Linear Relationship between Level-2 Predictors and

Cooperation

Scatterplot of EB residuals for intercept and level-2 suggested that residuals are
randomly distributed around zero line (see Figure E.36). Therefore there was no
serious violation for linear relationship between level-2 predictors and residual for

the intercept.
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Figure E.36 EB residuals for intercept against teachers’ Efficacy for Student

Engagement

E.1.7 Assumption tests for Equity

The differences between standard errors in Table E.13 and E.14 are not large, which

yielded that there is no serious violation of the assumptions.

Table E.13 Final estimation of fixed effects for Equity as outcome variable

Fixed Effect Coefficient SE t-ratio p-value
Overall mean ZSWHIEQU, v, 011 018 .604 .546
ZTRESE, vo; .69 018 3.807 .000

Table E.14 Final estimation of fixed effects (with robust standard errors) for Equity as
outcome variable

Fixed Effect Coefficient SE t-ratio p-value
Overall mean ZSWHIEQU, v, 011 018 .605 .545
ZTRESE, v¢, .69 017 4.065 .000
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E.1.7.1 Assumption of Normal Distribution of Level-1 Residuals -Equity

Normality of level-1 residuals obtained from final model was checked by histogram
and normal Q-Q plot. The both distribution seems approximately normal and

indicated no serious deviation from normal distribution.
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E.1.7.2 Homogeneity of Variance Assumption —Equity

H statistic was found as 714.11481 with 371 degree of freedom, which was
significant beyond the .001 level. The histogram of natural logarithm of the final
model residual standard deviation (see Figure E.39) indicated a few groups which
have smaller dispersions than expected. However, a violation of homogeneity of
variance assumption is not serious problem for estimating level-2 coefficients and

their standard errors (Raudenbush & Bryk, 2002, p.264).
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Figure E.39 Histogram of MDRSVAR

E.1.7.3 Multivariate Normality Assumption — Equity

Multivariate assumption of the final model was checked by the scatterplot of
CHIPCT versus MDIST. Since the shape of the distribution was approximately 45

degree line, it indicated no serious violation of multivariate normality assumption.

419



%
A
Eres

g
%' #5009

TR

2550

e 280 st 750 P 125w
iled

Figure E.40 Pilot of CHIPCT vs MDIST

E.1.7.4 Assumption of Linear Relationship between Level-2 Predictors and

Equity

Scatterplot of EB residuals for intercept and level-2 suggested that residuals are
randomly distributed around zero line (see Figure E.41 and E.42). Therefore there
was no serious violation for linear relationship between level-2 predictors and

residual for the intercept.
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Figure E.41 EB residuals for intercept against teachers’ Efficacy for Student

Engagement
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E.2 Assumption Tests for the Model with Self-Regulation Variables as

Outcomes

Below, firstly, multilevel standard errors and robust standard errors are showed for
each self-regulation variable as outcomes. The differences between the standard
errors between both tables are not large, which yielded that there is no serious
violation of the assumptions (Mass & Hox, 2004). Afterwards, normality of level-1
residuals, homogeneity of variances, multivariate normality and linearity

assumptions were checked.

E.2.1 Assumption tests for Self-Efficacy

The differences between standard errors in Table E.15 and E.16 are not large, which

yielded that there is no serious violation of the assumptions (Mass & Hox, 2004).

Table E.15 Final estimation of fixed effects for Self-Efficacy as outcome variable

Fixed Effect Coefficient SE  tratio p-value
Overall mean ZSSE, v¢q -.007 014 -.467 .640
ZTBUEE (Emotional Exhaustion), y44 .032 014 2.235 .026
ZTBUPA (Personal Accomplishment), y,, .047 015 3.247 .002
ZSWHSC (Student Cohesiveness), Y1 .028 011 2.534 .012
ZSWHTS (Teacher Support), ¥,o .021 014 1.503 133
ZSWHINVO (Involvement), y3, .169 014 12.323 .000
ZSWHINVE (Investigation), ¥4, 142 015 9.573 .000
ZSWHTO (Task Orientation), ys, .348 013 27.777 .000
ZT_EXPER (Experience), Y51 -.029 010 -2.896 .004
ZTBUPA (Personal Accomplishment), s, .026 011 2.407 .017
ZSWHCOOP (Cooperation), ¥ -.116 013 -9.310 .000
ZSWHEQU (Equity), ¥7¢ .119 014 8.834 .000
ZTSEIS (Efficacy for instructional strategies), y71 -.021 010 -2.119 .035
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Table E.16 Final estimation of fixed effects (with robust standard errors) for Self-
Efficacy as outcome variable

Fixed Effect Coefficient SE  t-ratio  p-value
Overall mean ZSSE, v¢ -.007 014 -467 .640
ZTBUEE (Emotional Exhaustion), y44 .032 015 2.090 .037
ZTBUPA (Personal Accomplishment), y,, .047 015 3.099 .003
ZSWHSC (Student Cohesiveness), ¥1¢ .028 012 2304 .021
ZSWHTS (Teacher Support), ¥,o .021 014 1479 .140
ZSWHINVO (Involvement), y3, .169 014 11.906 .000
ZSWHINVE (Investigation), y,q 142 015 9.395 .000
ZSWHTO (Task Orientation), s, .348 012 28.492 .000
ZT_EXPER (Experience), Y51 -.029 010 -2.855 .005
ZTBUPA (Personal Accomplishment), ys, .026 010 2517 .013
ZSWHCOOP (Cooperation), yeq -.116 013 -9.094 .000
ZSWHEQU (Equity), ¥7¢ .119 013 8.902 .000
ZTSEIS (Efficacy for instructional strategies), y71 -.021 009 -2.324 .021

E.2.1.1 Assumption of Normal Distribution of Level-1 Residuals — Self-Efficacy

Normality of level-1 residuals obtained from final model was checked by histogram
and normal Q-Q plot. The both distribution seems approximately normal and

indicated no serious deviation from normal distribution.
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Figure E.42 Histogram of the level-1 residuals
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Figure E.43 Q-Q plot of the level-1 residuals

E.2.1.2 Homogeneity of Variance Assumption — Self-Efficacy

H statistic was found as 563.11657 with 371 degree of freedom, which was
significant beyond the .001 level. The histogram of natural logarithm of the final
model residual standard deviation (see Figure E.44) indicated a few groups which
have smaller dispersions than expected. However, a violation of homogeneity of
variance assumption is not serious problem for estimating level-2 coefficients and

their standard errors (Raudenbush & Bryk, 2002, p.264).
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Figure E.44 Histogram of MDRSVAR

E.2.1.3 Multivariate Normality Assumption — Self-Efficacy

Multivariate assumption of the final model was checked by the scatterplot of
CHIPCT versus MDIST. Since the shape of the distribution was approximately 45

degree line, it indicated no serious violation of multivariate normality assumption.
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Figure E.45 Pilot of CHIPCT vs MDIST
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E.2.1.4 Assumption of Linear Relationship between Level-2 Predictors and Self-
Efficacy

Scatterplot of EB residuals for intercept and level-2 suggested that residuals are
randomly distributed around zero line (see Figure E.46, E.47, E.48 and E.49).
Therefore there was no serious violation for linear relationship between level-2

predictors and residual for the intercept.
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Figure E.46 EB residuals for intercept against teachers’ Experience
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Figure E.47 EB residuals for intercept against teachers’ Efficacy for Instructional

strategies
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Figure E.49 EB residuals for intercept against teachers’ Efficacy for Personal

Accomplishment
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E.2.2 Assumption Tests for Metacognitive Self-Regulation

The differences between standard errors in Table E.17 and E.18 are not large, which

yielded that there is no serious violation of the assumptions.

Table E.17 Final estimation of fixed effects for Metacognitive Self-Regulation as

outcome variable

Fixed Effects Coefficient SE  t-ratio p-value

Overall mean ZSMC, yo -.092 016 -5.715 .000
ZT_EXPER (Experience), Y1 -.034 012 -2.826 .005
ZTBUPA (Personal Accomplishment), y,, .039 013  3.076 .003
S_FEMALE (Gender), y;, .166 019 8.655 .000
ZTSEIS (Efficacy for Instructional Strategies), ¥11 -.030 015 -2.047 .041
ZSWHSC (Student Cohesiveness), ¥2¢ .043 011 3.936 .000
ZSWHTS (Teacher Support), ¥3o .031 012 2.609 .009
ZSWHINVO (Involvement), ¥, .059 014 4340 .000
ZSWHINVE (Investigation), ¥z, 290 014 20.419 .000
ZTSEIS (Efficacy for Instructional Strategies), Y54 -.025 010 -2.409 .017
ZSWHTO (Task Orientation), ¥, 324 013 25.531 .000
ZSWHCOOP (Cooperation), ¥+ -.059 012 -4.829 .000
ZSWHEQU (Equity), ¥so .073 013 5475 .000

Table E.18 Final estimation of fixed effects (with robust standard errors) for

Metacognitive Self-Regulation as outcome variable

Fixed Effects Coefficient SE  t-ratio  p-value

Overall mean ZSMC, vy -.092 016 -5.717 .000
ZT_EXPER (Experience), Y1 -.034 011 -3.111 .002
ZTBUPA (Personal Accomplishment), y,, .039 013 3.141 .002
S_FEMALE (Gender), y;, .166 019 8.629 .000
ZTSEIS (Efficacy for Instructional Strategies), ¥11 -.030 016 -1.922 .055
ZSWHSC (Student Cohesiveness), ¥2¢ .043 011 3.681 .000
ZSWHTS (Teacher Support), ¥3o .031 012 2509 .012
ZSWHINVO (Involvement), ¥4 .059 014 4.335 .000
ZSWHINVE (Investigation), s, 290 .014 20.582  .000
ZTSEIS (Efficacy for Instructional Strategies), Y54 -.025 011 -2.399 .017
ZSWHTO (Task Orientation), Y, 324 013 25.245 .000
ZSWHCOOP (Cooperation), ¥, -.059 013  -4.687 .000
ZSWHEQU (Equity), ¥sgo .073 013 5.443 .000
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E.2.2.1 Assumption of Normal Distribution of Level-1 Residuals -

Metacognitive Self-Regulation

Normality of level-1 residuals obtained from final model was checked by histogram
and normal Q-Q plot. The both distribution seems approximately normal and

indicated no serius deviation from normal distribution.
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Figure E.50 Histogram of the level-1 residuals
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Figure E.51 Q-Q plot of the level-1 residuals
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E.2.2.2 Homogeneity of Variance Assumption — Metacognitive Self-Regulation

H statistic was found as 572.41454 with 371 degree of freedom, which was
significant beyond the .001 level. The histogram of natural logarithm of the final
model residual standard deviation (see Figure E.52) indicated a few groups which
have smaller dispersions than expected. However, a violation of homogeneity of
variance assumption is not serious problem for estimating level-2 coefficients and

their standard errors (Raudenbush & Bryk, 2002, p.264).
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Figure E.52 Histogram of MDRSVAR

E.2.2.3 Multivariate Normality Assumption — Metacognitive Self-Regulation

Multivariate assumption of the final model was checked by the scatterplot of
CHIPCT versus MDIST. Since the shape of the distribution was approximately 45

degree line, it indicated no serious violation of multivariate normality assumption.
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E.2.2.4 Assumption of Linear Relationship between Level-2 Predictors and

Metacognitive Self-Regulation

Scatterplot of EB residuals for intercept and level-2 suggested that residuals are
randomly distributed around zero line (see Figure E.5 and E.6). Therefore there was
no serious violation for linear relationship between level-2 predictors and residual

for the intercept.
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Figure E.55 EB residuals for intercept against teachers’ Efficacy for Instructional

Strategies
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Figure E.56 EB residuals for intercept against teachers’ Efficacy for Personal

Accomplishment

E.2.3 Assumption Tests for Mastery Approach Goals

The differences between standard errors in Table E.19 and E.20 are not large, which

yielded that there is no serious violation of the assumptions.

Table E.19 Final estimation of fixed effects for Mastery Approach Goals as outcome
variable

Fixed Effects Coefficient SE t-ratio p-value
Overall mean ZSMAP, y,, -.062 015 -4.128 .000
S_FEMALE (Gender), y;, 124 018 6.867 .000

ZT_EXPER (Experience), Y11 -.024 012 -2.055 .040
ZSWHSC (Student Cohesiveness), ¥,q .047 011 4.407 .000
ZSWHTS (Teacher Support), ¥3q .008 013 .623 534
ZSWHINVO (Involvement), ¥4 .010 014 .657 492
ZSWHTO (Task Orientation), s, 497 014 34.795 .000
ZSWHCOOP (Cooperation), y¢q -.028 012 -2.387 .017
ZSWHEQU (Equity), ¥79 153 014 10.383  .000
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Table E.20 Final estimation of fixed effects (with robust standard errors) for Mastery
Approach Goals as outcome variable

Fixed Effects Coefficient SE t-ratio p-value
Overall mean ZSMAP, y, -.062 015 -4.159 .000
S_FEMALE (Gender), ¥4, 124 018  6.943 .000

ZT_EXPER (Experience), Y11 -.024 012 -2.066 .039
ZSWHSC (Student Cohesiveness), ¥5q .047 012 4.109 .000
ZSWHTS (Teacher Support), y3, .008 013 .625 532
ZSWHINVO (Involvement), y,q .010 014 .685 494
ZSWHTO (Task Orientation), ys, 497 014 35.282  .000
ZSWHCOOP (Cooperation), y¢, -.028 011 -2.466 .014
ZSWHEQU (Equity), ¥z 153 014 11.131 .000

E.2.3.1 Assumption of Normal Distribution of Level-1 Residuals — Mastery

Approach Goals

Normality of level-1 residuals obtained from final model was checked by histogram

and normal Q-Q plot. The both distribution seems approximately normal and

indicated no serious deviation from normal distribution.
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Figure E.57 Histogram of the level-1 residuals
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Figure E.58 Q-Q plot of the level-1 residuals

E.2.3.2 Homogeneity of Variance Assumption — Mastery Approach Goals

H statistic was found as 859.19851 with 370 degree of freedom, which was
significant beyond the .001 level. The histogram of natural logarithm of the final
model residual standard deviation (see Figure E.59) indicated a few groups which
have smaller and higher dispersions than expected. However, a violation of
homogeneity of variance assumption is not serious problem for estimating level-2

coefficients and their standard errors (Raudenbush & Bryk, 2002, p.264).
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Figure E.59 Histogram of MDRSVAR

E.2.3.3 Multivariate Normality Assumption — Mastery Approach Goals

Multivariate assumption of the final model was checked by the scatterplot of
CHIPCT versus MDIST. Although the shape of the distribution was departed from
45 degree line, the comparison of multilevel standard errors and robust standard

errors (see Table E.19 and E.20) indicated no serious violation of multivariate

normality assumption.
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Figure E.60 Pilot of CHIPCT vs MDIST
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E.2.3.4 Assumption of Linear Relationship between Level-2 Predictors and

Mastery Approach Goals

Scatterplot of EB residuals for intercept and level-2 suggested that residuals are
randomly distributed around zero line (see Figure E.61). Therefore there was no
serious violation for linear relationship between level-2 predictors and residual for

the intercept.
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Figure E.61 EB residuals for intercept against teachers’ Experience

E.2.4 Assumption Tests for Performance Approach Goals

The differences between standard errors in Table E.21 and E.22 are not large, which

yielded that there is no serious violation of the assumptions.
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Table E.21 Final estimation of fixed effects for Performance Approach Goals as
outcome variable

Fixed Effects Coefficient SE t-ratio  p-value
Overall mean ZSPAP, y,, -.042 017 -2.580 .011
S_FEMALE (Gender), ¥4, .086 020 4.345  .000
ZSWHSC (Student Cohesiveness), ¥,q .033 012 2.690 .008
ZSWHINVO (Involvement), y3q .020 015 1353 171
ZSWHTO (Task Orientation), y,q .370 014 25.657 .000
ZTSESE (Efficacy for Student Engagement), v, -.044 013 -3411 .001
ZTJS (Job Satisfaction), y,, .033 013 2.659 .009
ZSWHEQU (Equity), ¥s .066 015 4536  .000
ZTSEIS (Efficacy for Instructional Strategies), ys, .037 014 2.688 .000
ZBUPA (Personal Accomplishment), ¥5, -.028 014 -2.040 .042

Table E.22 Final estimation of fixed effects (with robust standard errors) for
Performance Approach Goals as outcome variable

Fixed Effects Coefficient SE t-ratio  p-value
Overall mean ZSPAP, y,, -.042 016 -2.595 .010
S_FEMALE (Gender), y;, .086 021 4.178  .000
ZSWHSC (Student Cohesiveness), ¥2 .033 013 2564 011
ZSWHINVO (Involvement), ¥3q .020 016 1319 188
ZSWHTO (Task Orientation), Y, 370 015 25.537 .000
ZTSESE (Efficacy for Student Engagement), v, -.044 014 -3.165 .002
ZTJS (Job Satisfaction), ¥4, .033 014 2375 .018
ZSWHEQU (Equity), ¥s .066 014 4552  .000
ZTSEIS (Efficacy for Instructional Strategies), ys;  .037 012 2960 .004
ZBUPA (Personal Accomplishment), ¥s5, -.028 013 -2.105 .036

E.2.4.1 Assumption of Normal Distribution of Level-1 Residuals — Performance

Approach Goals

Normality of level-1 residuals obtained from final model was checked by histogram
and normal Q-Q plot. The both distribution seems approximately normal and

indicated no serious deviation from normal distribution.
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Figure E.63 Q-Q plot of the level-1 residuals

E.2.4.2 Homogeneity of Variance Assumption — Performance Approach Goals

H statistic was found as 790.50986 with 371 degree of freedom, which was
significant beyond the .001 level. The histogram of natural logarithm of the final

model residual standard deviation (see Figure E.64) indicated a few groups which
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have smaller and higher dispersions than expected. However, a violation of
homogeneity of variance assumption is not serious problem for estimating level-2

coefficients and their standard errors (Raudenbush & Bryk, 2002, p.264).
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Figure E.64 Histogram of MDRSVAR

E.2.4.3 Multivariate Normality Assumption — Performance Approach Goals

Multivariate assumption of the final model was checked by the scatterplot of
CHIPCT versus MDIST. Since the shape of the distribution was approximately 45

degree line, it indicated no serious violation of multivariate normality assumption.
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E.2.5.4 Assumption of Linear Relationship between Level-2 Predictors and

Performance Approach Goals

Scatterplot of EB residuals for intercept and level-2 suggested that residuals are
randomly distributed around zero line (see Figure E.66, E.67, E.68, and E.69).
Therefore there was no serious violation for linear relationship between level-2

predictors and residual for the intercept.
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Figure E.67 EB residuals for intercept against teachers’ Efficacy for Instructional
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E.2.5 Assumption Tests for Mastery Avoidance Goals

The differences between standard errors in Table E.23 and E.24 are not large, which

yielded that there is no serious violation of the assumptions.

Table E.23 Final estimation of fixed effects for Mastery Avoidance Goals as
outcome variable

Fixed Effects Coefficient ~SE  tratio p-value

Overall mean ZSMAYV, y,0 -.065 019 -3.416 .001
S_FEMALE (Gender), y;, 117 023  5.076 .000
ZTSESE (Efficacy for Student Engagement), y4 -.039 017  -2.304 .022
ZSWHINVO (Involvement), ¥,q -.047 017 -2.806 .006
ZSWHINVE (Investigation), y3, 012 017  .667 .505
ZSWHTO (Task Orientation), Y, 114 014 8.011 .000
ZSWHCOOP (Cooperation), ¥sq 178 015 12.173 .000

Table E.24 Final estimation of fixed effects (with robust standard errors) for Mastery
Avoidance Goals as outcome variable

Fixed Effects Coefficient SE  t-ratio  p-value

Overall mean ZSMAYV, y,, -.065 019 -3.357 .001
S_FEMALE (Gender), y;, 118 023 5.042 .000
ZTSESE (Efficacy for Student Engagement), y41 -.039 016 -2.413 .016
ZSWHINVO (Involvement), y5, -.047 017 -2.809 .006
ZSWHINVE (Investigation), y3, 012 017  .660 .509
ZSWHTO (Task Orientation), y,q 114 014 7.962 .000
ZSWHCOOQOP (Cooperation), ys, 178 015 11.655 .000
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E.2.5.1 Assumption of Normal Distribution of Level-1 Residuals — Mastery

Avoidance Goals

Normality of level-1 residuals obtained from final model was checked by histogram
and normal Q-Q plot. The both distribution seems approximately normal and

indicated no serious deviation from normal distribution.
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E.2.5.2 Homogeneity of Variance Assumption — Mastery Avoidance Goals

H statistic was found as 485.25064 with 371 degree of freedom, which was
significant beyond the .001 level. The histogram of natural logarithm of the final
model residual standard deviation (see Figure E.72) indicated a few groups which
have smaller dispersions than expected. However, a violation of homogeneity of
variance assumption is not serious problem for estimating level-2 coefficients and

their standard errors (Raudenbush & Bryk, 2002, p.264).
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Figure E.72 Histogram of MDRSVAR

E.2.5.3 Multivariate Normality Assumption — Mastery Avoidance Goals

Multivariate assumption of the final model was checked by the scatterplot of
CHIPCT versus MDIST. Since the shape of the distribution was approximately 45

degree line, it indicated no serious violation of multivariate normality assumption.
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E.2.5.4 Assumption of Linear Relationship between Level-2 Predictors and

Mastery Avoidance Goals

Scatterplot of EB residuals for intercept and level-2 suggested that residuals are
randomly distributed around zero line (see Figure E.74). Therefore there was no
serious violation for linear relationship between level-2 predictors and residual for

the intercept.
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Figure E.74 EB residuals for intercept against teachers’ Efficacy for Student
Engagement
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E.2.6 Assumption Tests for Performance Avoidance Goals

The differences between standard errors in Table E.25 and E.26 are not large, which

yielded that there is no serious violation of the assumptions.

Table E.25 Final estimation of fixed effects for Performance Avoidance Goals as
outcome variable

Fixed Effects Coefficient SE  UMao P
value

Overall mean ZSPAYV, Y, -.000 019 -018 .986
S_FEMALE (Gender), ¥, .013 023 562 574
ZSWHSC, (Student Cohesiveness), ¥,q .043 014 3.002 .003
ZSWHINVO (Involvement), ¥z, -.044 015 -2.984 .003
ZSWHTO (Task Orientation), Y, 213 016 13.538 .000

)%TSECM (Efficacy for Classroom Management), 026 013 -2.011  .045

41

ZSWHCOOP (Cooperation), s .143 015 9.726  .000
ZSWHEQU (Equity), Y60 .062 016 3.826 .000

Table E.26 Final estimation of fixed effects (with robust standard errors) for
Performance Avoidance Goals as outcome variable

Fixed Effects Coefficient SE  UMao P
value

Overall mean ZSPAYV, y,, -.000 018 -.018 .986
S_FEMALE (Gender), y;, .013 023 .562 574
ZSWHSC, (Student Cohesiveness), ¥, .043 014 3.027 .003
ZSWHINVO (Involvement), y3, -.044 016 -2.751 .006
ZSWHTO (Task Orientation), y,q 213 016 13.676 .000

)%TSECM (Efficacy for Classroom Management), 026 013 -1.938 .053

41

ZSWHCOOP (Cooperation), vz, 143 016 8.859 .000
ZSWHEQU (Equity), Yo .062 016 3.797  .000
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E.2.6.1 Assumption of Normal Distribution of Level-1 Residuals — Performance

Avoidance Goals

Normality of level-1 residuals obtained from final model was checked by histogram
and normal Q-Q plot. The both distribution seems approximately normal and

indicated no serious deviation from normal distribution.
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E.2.6.2 Homogeneity of Variance Assumption — Performance Avoidance Goals

H statistic was found as 652.13876 with 371 degree of freedom, which was
significant beyond the .001 level. The histogram of natural logarithm of the final
model residual standard deviation (see Figure E.77) indicated a few groups which
have smaller dispersions than expected. However, a violation of homogeneity of
variance assumption is not serious problem for estimating level-2 coefficients and

their standard errors (Raudenbush & Bryk, 2002, p.264).
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Figure E.77 Histogram of MDRSVAR

E.2.6.3 Multivariate Normality Assumption — Performance Avoidance Goals

Multivariate assumption of the final model was checked by the scatterplot of
CHIPCT versus MDIST. Since the shape of the distribution was approximately 45

degree line, it indicated no serious violation of multivariate normality assumption.
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Figure E.78 Pilot of CHIPCT vs MDIST

E.2.6.4 Assumption of Linear Relationship between Level-2 Predictors and

Performance Avoidance Goals

Scatterplot of EB residuals for intercept and level-2 suggested that residuals are
randomly distributed around zero line (see Figure E.79). Therefore there was no

serious violation for linear relationship between level-2 predictors and residual for

the intercept.
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E.3 Assumption Tests for Predicting Science Achievement with Perceived

Classroom Learning Environment (Model 1)

The difference between standard errors in Table E.27 and E.28 are not large, which

yielded that there is no serious violation of the assumptions (Mass & Hox, 2004).
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Table E.27 Final estimation of fixed effects for Science Achievement as outcome
variable (Model 1)

Fixed Effects Coefficienty ~ SE  tratio  p-value
ZSAS (Science Achievement), Model for Class Means'

Intercept, ¥oo -.049 031 -1577 A15
ZT_EXPER (Experience), ¥o, .069* 027 2540 012
ZTSESE (Self-Efficacy), Yo 095%% 028 3430  .001
ZTITSA (Implicit Theory of Science Ability), Yo3 064 027  2.353 019

S_FEMALE (Gender), y;, 038 025 1526 .128

ZSWHSC (Student Cohesiveness), ¥, .013 013 997 .320

ZSWHTS (Teacher Support), ¥30 -.011 015 -744 458

ZSWHINVO (Involvement), ¥4 135 015 9.133 .000

ZSWHINVE (Investigation), ys, -.031* 015 -2.106 .036

ZSWHTO (Task Orientation), ¥¢o 192k 013 15.063  .000

ZSWHCOOP (Cooperation), ¥, -.065%#:* .014 -4.839  .000

ZSWHEQU (Equity), Yo 032 018 1872 .061
T_FEMALE (Gender), yg, 0607 021 2853 .005

Table E.28 Final estimation of fixed effects (with robust standard errors) for Science
Achievement (Model 1) as outcome variable

Fixed Effects Coefficienty ~ SE  tratio  p-value
ZSAS (Science Achievement), Model for Class Means'

Intercept, ¥oo -.049 .031 -1589 113
ZT_EXPER (Experience), ¥o; .069* 028 2.404 017
ZTSESE (Self-Efficacy), ¥¢2 .095%* 029 3.225 .002
ZTITSA (Implicit Theory of Science Ability), Yo3 064 029 2.187 .029

S_FEMALE (Gender), ¥4, .038 025 1.542 124

ZSWHSC (Student Cohesiveness), ¥, .013 014 957 .340

ZSWHTS (Teacher Support), Y30 -.011 015 =737 462

ZSWHINVO (Involvement), ¥4 135 015 8.320 .000

ZSWHINVE (Investigation), ys, -031* 015 -2.095 .037

ZSWHTO (Task Orientation), ¥¢o 192k 013 14736 .000

ZSWHCOOP (Cooperation), ¥ -.065%:* 014 -4586  .000

ZSWHEQU (Equity), o 032 019 1737 083
T_FEMALE (Gender), yg, 0607 021 2844 .005
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E.3.1 Assumption of Normal Distribution of Level-1 Residuals - Science

Achievement (Model 1)

Normality of level-1 residuals obtained from final model was checked by histogram
and normal Q-Q plot. The both distribution seems approximately normal and

indicated no serious deviation from normal distribution.
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Figure E.80 Histogram of the level-1 residuals
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Figure E.81 Q-Q plot of the level-1 residuals
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E.3.2 Homogeneity of Variance Assumption — Science Achievement (Model 1)

H statistic was found as 709.10994 with 370 degree of freedom, which was
significant beyond the .001 level. The histogram of natural logarithm of the final
model residual standard deviation (see Figure E.82) indicated a few groups which
have smaller dispersions than expected. However, a violation of homogeneity of
variance assumption is not serious problem for estimating level-2 coefficients and

their standard errors (Raudenbush & Bryk, 2002, p.264).
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Figure E.82 Histogram of MDRSVAR

E.3.3 Multivariate Normality Assumption — Science Achievement (Model 1)

Multivariate assumption of the final model was checked by the scatterplot of
CHIPCT versus MDIST. Since the shape of the distribution was approximately 45

degree line, it indicated no serious violation of multivariate normality assumption.
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E.3.4 Assumption of Linear Relationship between Level-2 Predictors and

Science Achievement (Model 1)

Scatterplot of EB residuals for intercept and level-2 suggested that residuals are
randomly distributed around zero line (see Figure E.84, E.85, and E.86). Therefore
there was no serious violation for linear relationship between level-2 predictors and

residual for the intercept.
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Figure E.85 EB residuals for intercept against teachers’ Efficacy for Student
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A2 Linear = 1 ADIE-S

Figure E.86 EB residuals for intercept against teachers’ Implicit Theories about

Science Ability

E.4 Assumption Tests for Predicting Science Achievement with Perceived

Classroom Learning Environment and Self-Regulation (Model 2)

Below, multilevel standard errors and robust standard errors are showed for Science
Achievement variable as outcome. The difference between the standard errors of
both Table E.29 and Table E.30 are not large, which yielded that there is no serious
violation of the assumptions (Mass & Hox, 2004).
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Table E.29 Final estimation of fixed effects for Science Achievement as outcome
variable

Fixed Effects Coefficient SE  tratio  p-value
Overall mean ZSAS v, -.045 030 -1.527 128
S_FEMALE (Gender), y;, .036 023  1.557 120
ZSWHSC (Student Cohesiveness), ¥,q -.002 012 -159 874
ZSWHTS (Teacher Support), y3, -.022 012 -1.813 .069
ZSWHINVO (Involvement), y,q .076 014 5422 .000
ZSWHINVE (Investigation), s, -.074 013 -5.574 .000
ZSWHTO (Task Orientation), Y40 .045 014 3.319 .001
ZSWHCOOP (Cooperation), y-, -.016 013 -1.257 .209
ZSWHEQU (Equity), Ygo .017 013 1.288 .199
ZSSE (Self-Efficacy), yqq .340 015 22.836 .000
ZSMC (Metacognitive Self-Regulation), y4¢q -.009 013 -.668 .504
ZSGOMAP (Mastery Approach Goals), ¥11¢ .085 014 6.145 .000
ZSGOPAV (Performance Avoidance Goals), y42¢ -.063 012 -5.418 .000
ZSGOPAP (Performance Approach goals) , 130 .020 012 1.581 114
ZSGOMAYV (Mastery Avoidance Goals), Y140 .005 010 436 .662

Table E.30 Final estimation of fixed effects (with robust standard errors) for Science
Achievement as outcome variable

Fixed Effects Coefficient SE  tratio  p-value
Overall mean ZSAS ¥, -.045 030 -1.532 126
S_FEMALE (Gender), y;, .036 023 1.571 117
ZSWHSC (Student Cohesiveness), ¥5q -.002 013 -.150 .881
ZSWHTS (Teacher Support), y3, -.022 013 -1.677 .093
ZSWHINVO (Involvement), y,q .076 015 5.082 .000
ZSWHINVE (Investigation), ys, -074 013 -5.615 .000
ZSWHTO (Task Orientation), Y40 .045 014  3.300 .001
ZSWHCOOP (Cooperation), y- -.016 014 -1.171 242
ZSWHEQU (Equity), ¥go .017 013 1.281 201
ZSSE (Self-Efficacy), yqq .340 015 22,184 .000
ZSMC (Metacognitive Self-Regulation), y4¢q -.009 015 -613 .540
ZSGOMAP (Mastery Approach Goals), ¥11¢ .085 014  6.059 .000
ZSGOPAV (Performance Avoidance Goals), y;2¢ -.063 012 -5.402 .000
ZSGOPAP (Performance Approach goals) , y130 .020 012 1.648 .100
ZSGOMAYV (Mastery Avoidance Goals), Y140 .005 010 452 .651
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E.4.1 Assumption of Normal Distribution of Level-1 Errors - Science Achievement

(Model 2)

Normality of level-1 residuals obtained from final model was checked by histogram
and normal Q-Q plot. The both distribution seems approximately normal and

indicated no serious deviation from normal distribution.
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Figure E.88 Q-Q plot of the level-1 residuals
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E.4.2 Homogeneity of Variance Assumption - Science Achievement (Model 2)

H statistic was found as 645.99842 with 369 degree of freedom, which was
significant beyond the .001 level. The histogram of natural logarithm of the final
model residual standard deviation (see Figure E.89) indicated a few groups which
have smaller dispersions than expected. However, a violation of homogeneity of
variance assumption is not serious problem for estimating level-2 coefficients and

their standard errors (Raudenbush & Bryk, 2002, p.264).
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Figure E. 89 Histogram of MDRSVAR

E.4.3 Multivariate Normality Assumption - Science Achievement (Model 2)

Multivariate assumption of the final model was checked by the scatterplot of
CHIPCT versus MDIST. Since the shape of the distribution was approximately 45

degree line, it indicated no serious violation of multivariate normality assumption.
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E.4.4 Assumption of Linear Relationship between Level-2 Predictors and

Science Achievement (Model 1)

Since no level-2 variable was included in the model-2, there was no need to check

this assumption.
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Appendix F

TURKISH SUMMARY

OGRENCILERIN BILISSEL VE DUYUSSAL OGRENME CIKTILARI VE
BUNLARIN SINIFTAKI OGRENME ORTAMI ALGISI VE OGRETMEN
VERIMLILIGI ILE ILISKISININ COK DUZEYLI INCELENMESI

Giris

Ogrenmenin nasil gerceklestigini anlamak igin bir¢ok faktor goz oniine alimmalidir.
Ogrenme ¢ok boyutlu bir siirectir ve yalnizca kisisel 6zelliklere degil, sosyal ve
fiziksel ¢evre, bireyin davranislar1 ve bu faktorlerin karsilikl etkilesimine de baglidir
(Bandura, 1986). Son zamanlarda bircok calisma dgrencilerin dgrenmesini etkileyen
faktorler lizerine odaklanmistir. Bu ¢aligsmalar yaklasimlarina gore cesitli sekillerde
gruplanabilmesine ragmen, bunlar arasinda ii¢ temel arastirma alani O6n plana
cikmaktadir: (1) 6grencinin kisisel ozelliklerini konu alan arastirmalar, (2) siniftaki
ogrenme ortamint konu alan arastirmalar ve (3) 6gretmen verimliligini konu alan
aragtirmalar. Bu ii¢ arastirma alanina gore, Ogrencilerin Ogrenmesini etkileyen
baslica etkenler ge¢mis deneyimler, inanglar ve 6z-diizenleme becerileri gibi kisisel
ozellikler (Bandura, 1986; Pintrich, 2000; Zimmerman, 2000); 6gretmen destegi
saglama, akran destegi saglama ve gorev odakli olma gibi 6grenme ortaminin
nitelikleri (Fraser, 1990; Trickett ve Moss, 1973; Walberg ve Anderson, 1968;
Walberg ve digerleri, 1986); ve tilkkenmislik belirtisi gdstermeme, yiiksek 6z-yeterlik
inanci ve is tatmini gibi 6gretmen verimliligini ifade eden faktorlerdir (Kyriciou,

2001; Maslach ve Leither, 1999; Tschannen-Moran ve Woolfolk Hoy, 2001). Bu
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calismada, ii¢ arastirma alani birlikte ele alinarak ogrencilerin basarilarini etkileyen

faktorlerin daha genis ¢apta incelenmesi hedeflenmistir.

Oz-diizenleme becerileri, 6grencilerin 6grenme siirecinin temelinde yatan 6nemli bir
ozelliktir. Oz-diizenleme becerileri gelismis olan ogrenciler, dgrenmeye yonelik
hedeflediklerine ulagsmak i¢in bireysel olarak bilis, duyus ve davraniglarimi aktive
edebilen ve onlari siirdiirebilen kisilerdir (Zimmerman, 2000). Ogrenme siirecini 6z-
diizenleme becerilerinin akademik basar1 {izerinde 6nemli bir etkisi bulunmaktadir
(Ee, Moore, ve Atputhasamy, 2003; Pintrich, Simith, Garcia, ve McCeachie, 1993;
Sungur ve Gungoren, 2009; Yerdelen, Sungur ve Klassen, 2012; Zimmerman ve
Martinez-Pons 1986). Oz-diizenleme bilissel ve Ust Bilissel, duyussal, ve davranissal
siirecleri  kapsamaktadir. Oz-diizenlemeye yonelik arastirmalarda  duyussal
siireclerden Oz-Yeterlik be basar1 hedefleri, bilissel siireclerden ise Ust Bilissel 6z-
diizenleme 6grenmeyi etkileyen faktorler olarak siklikla calisilmaktadir. Birgok
arastirma Oz-yeterligin basar1 iizerinde ©6nemli bir etkisi oldugunu gostermistir
(Bandura, 1986; Bandura, Barbaranelli, Caprara ve Pastorelli, 1996; Britner ve
Pajares, 2006; Greene, Miller, Crowson, Duke ve Akey, 2004; Klassen ve Kuzucu,
2009; Linnenbrink ve Pintrich, 2002; Schunk ve Pajares, 2005; Yildirim, 2012;
Zhang ve Zhang, 2003). Diger yandan Ust Bilissel 6z diizenlemenin basari
tizerindeki etkisi {iizerine yapilan c¢alismalarin sonuclar1 tutarsizdir (Sperling,
Howard, Miller ve Cherly, 2002). Diger bir 6z-diizenleme becerisi bileseni olan
basar1 hedefleri ise 4 farkli sekilde 6ngériilmektedir: Ogrenme Yaklasma Hedefleri,
Ogrenme Kaginma Hedefleri, Performans Yaklasma Hedefleri ve Performans
Kac¢inma Hedefleri (Elliot ve McGregor, 2001; Pintrich, 2000). Ogrenme Yaklasma
Hedeflerine sahip Ogrenciler 6grenmeye ve gorevleri basarmaya odaklanirken,
Ogrenme Kacinma Hedeflerine sahip dgrenciler anlamamaktan, yanlis anlamaktan
ve gorevleri bagaramamaktan kacinmaya odaklanmaktadir. Ayrica, Performans
Yaklasma  Hedeflerine sahip Ogrenciler kendi performanslarim  diger
ogrencilerinkiyle kiyaslamayi, digerlerinden daha iyi puanlar almayi ve onlar
gecmeyi amaclarken, Performans Ka¢inma Hedeflerine sahip 0Ogrenciler

baskalarindan diisiik not almaktan ve onlara yeteneksiz goriinmekten kacinmaktadir
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(Pntrich, 2000). Onceki arastirmalar, basar1 hedefleri ile akademik basar1 arasinda
tutarsiz sonuclar bulsa da (Limenbrink-Garcia, Tyson ve Patall, 2008), bazi
arastirmacilar 0grenme odakli hedeflere sahip Ogrencilerin performans odakli
hedeflere sahip dgrencilere kiyasla daha zorlayic1 gorevleri tercih ettigini, daha etkili
ogrenme stratejileri kullandigimi ve daha yiiksek 0z-yeterlige sahip oldugunu
belirtmislerdir (Ames, 1992; Ames ve Archer, 1988; Pntrich, 2000; Wolters, 2004).
Bu nedenle, akademik basar1 ile 6grencilerin 6z-yeterligi, Ust Bilissel 6z-diizenleme
becerileri ve akademik hedef yonelimleri arasindaki iligkilerin incelenmesi

ogrencilerin etkili 6grenme siireglerini anlamak icin gereklidir.

Sinif ortami, 6grencilerin 6grenme ¢iktilarini etkileyen en 6nemli faktorlerden biridir
(Fraser ve Walberg, 1991; Walberg ve digerleri, 1986). Arastirmacilarin smif
ortaminin pisikososyal yonlerini incelemeye yonelik ilgileri, bazi dl¢eklerin
gelistirilmesiyle artis gostermistir. Daha onceki Olgekler 6gretmen merkezli sinif
ortamina yonelik hazirlanmisken, son zamanlarda gelistirilen olcekler, 6gretmen ve
Ogrenci algisina dayanan Ogrenci merkezli sinif ortamina odaklanmaktadir (Fraser,
2012). Bu olcekler arasinda Bu Sinifta Neler Oluyor (BSNO; Fraser, McRobbie ve
Fisher, 1996) olgegi ogrencilerin ve Ogretmenin siniftaki pisikososyal ortamina
yonelik algilarim1 6lgen oOlgekler arasinda en yaygin kullanilanlardan biridir. BSNO,
daha onceki arastirmalarda 6grenme ¢iktilari ile iliskili bulunan en 6nemli boyutlari
icermektedir. Ayrica, esitlik ve yapilandirmacilik gibi egitim alanindaki son
yaklasimlar1 ve yenilikleri dikkate alarak BSNO’ya yeni boyutlar da eklenmistir
(Fraser, 1998; Fraser et al. 1996). BSNO ayn1 zamanda fen 6grenimine yonelik en
son biligsel yaklasimlar1 da yansitmaktadir (Kim, Fisher ve Fraser, 2000). BSNO
Olceginde vurgulanan 6grenme ortami boyutlari, 6grenci merkezli egitime dayanan
Tiirkiye’deki ilkogretim fen egiitimi 6gretim programiyla da uyumlu oldugu icin
Tiirkiye’de fen simiflarindaki 6grenme ortaminin psikososyal boyutlarini incelemek
icin en uygun Olcek olarak diisiiniilebilir. BSNO olgegi 7 alt boyut i¢cermektedir:
Ogrenci Yaklasimi, Ogretmen Destegi, Katilim, Arastirmalar, Odevler, Isbirligi ve
Esitlik (Waldrip, Fisher ve Dorman, 2009). Waldrip ve digerleri 6grenme ortamini

incelerken, O0gretmen verimliligini tanimlarken ve Ogrenci ciktilarini arastirirken
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BSNO olgegini kullanmanin faydali olacagim onermislerdir. Onceki arastirmalar
(BSNO kullanilarak yapilan) gostermistir ki siniftaki 6grenme ortami akademik
basarinin gii¢lii bir yordayicisidir. (den Brok, Telli, Cakiroglu, Taconis ve Tekkaya,
2010; Chionh ve Fraser, 1998; Snyder, 2005; Wolf ve Fraser, 2008). Ayrica,
ogrencilerin otonomi, karmasik diisinme becerileri ve cesitli stratejiler
kullanmasinin desteklendigi ve isbirligi icerisinde calistigi siniflarda 6grencilerin 6z-
diizenleme becerilerinin gelismesi beklenmektedir (bkz. Haertel, Walberg ve
Haertel, 1981; Sungur ve Gungoren, 2009; Paris ve Paris, 2001; Ross, Salisbury-
Glennon, Guarino, Reed ve Marshall, 2003). Fakat, fen egitimi alaninda siniftaki
ogrenme ortaminin Oz-diizenleme becerilerinin boyutlariyla olan iligkisi {izerine
yapilmis ampirik ¢alismalar oldukca azdir. Oyle ki, simiftaki 6grenme ortamiin Oz-
Yeterlik (6rn. Arisoy, 2007; Dorman, 2001; Dorman, Adams ve Ferguson, 2003;
Dorman, Fisher ve Waldrip, 2006; Sungur ve Gungorem, 2009), basar1 hedef
yonelimi (6rn. Arisoy, 2007; Allen ve Fraser, 2007; Church, Elliot ve Gabl, 2001;
Gherasim, Butnaru ve Mairean, 2012; Sungur ve Gungoren, 2009) ve Ust Bilis (6rn.
Ozkal, Tekkaya, Cakiroglu ve Sungur, 2009; Schraw, Crippen ve Hartley, 2006;
Yilmaz-Tuzun ve Topcu, 2010) ile iliskisini inceleyen yalmzca birka¢ calisma
bulunmaktadir. Ayrica, bu ¢alismalarin hepsinde BSNO olcegi kullanilmamaistir.
Wolters, Pintrich ve Karabenick’e (2003) gore cogu 6z-diizenleme modeli kisisel ve
ortama 0zgii 6zellikler ile gercek basar1 veya performans arasindaki iligski bireylerin
0z-diizenleme becerilerinden etkilendigini varsaymaktadir. Bazi ampirik ¢alismalarin
sonuglart siniftaki 6grenme ortami algisi ile basar1 arasindki iliskinin 6grencilerin 6z-
diizenleme becerilerinden etkilendigini gostermistir. (6rn. Church ve digerleri, 2001;
Fast ve digerleri, 2010; Patrick, Ryan ve Kaplan, 2007; Peters, 2013; Sungur ve
Gungoren, 2009; Yildirim, 2012). Bu nedenle, smiftaki 6grenme ortaminin
ogrencilerin biligsel ve duyussal 6grenme c¢iktilarini olumlu etkileyen boyutlarini
incelemek, Ogretimin niteligini artirmak ve egitimin amaglarina ulasmak acisindan

oldukca 6nemlidir.

Ogretmen verimliligi iizerine yapilan aragtirmalar, 6grencilerin dgrenme ¢iktilarini

etkileme potansiyeli olan 6gretmen Ozelliklerine odaklanmaktadir (6rn. Bolyard ve

465



Moyer-Packenham, 2008; Patrick ve Smart, 1998). Ogretmen verimliligi konusunda
yapilmis caligmalar cogunlukla Ogretmenlerin kisisel oOzellikleri, 6grenme
ortamindaki uygulama ve davraniglarina (Patrick ve Smart, 1998) ve isteki iyilik
durumlarina (Klusmann et al. 2008; Kyriacou, 1987; Lee ve Ashforth, 1996;
Maslach ve Jackson, 1881) odaklanmistir. Fakat 6gretmen inanglari da Ogrenci
ciktilarini etkileme potansiyeli olan 6nemli bir faktordiir (Deemer, 2004; Lee, 1996;
Lynott ve Woolfolk, 1994; Tschannen-Moran, Woolfolk Hoy ve Hoy, 1998) ve
ogretmen verimliligi arastirmalarina dahil edilmelidir. Ogretmenlerin inanclarina
istinaden, Tschannen-Moran ve Woolfolk Hoy’a (2001) gore, Ogretmenlerin
performansi, hedef yonelimi ve direngliligi, Oz-Yeterlik inancindan etkilenmektedir.
Ayrica, Oz-Yeterlik inanci Ogretmenlerin smif icindeki davranislarini  da
etkilemektedir (Ashton ve Webb, 1986). Bircok arastirmacinin, dgretmenlerin Oz-
Yeterlik inanci ve 6grenci ¢iktilart arasinda pozitif iliski 6ngdrmesine ragmen (6rn.
Ashton ve Webb, 1986; Tschannen-Moran ve digerleri, 1998) bu iliskileri inceleyen
ampirik calismalar olduk¢a azdir (bkz. Klassen, Tze, Betts, ve Gordon, 2011;
Vasquez; 2008) ve bu ¢calismalarda ya pozitif iliski bulunmus ya da anlamli bir iligki
bulunamamistir. Ayrica, bazi ¢aligmalarda 6gretmenlerin Oz-Yeterlik inanclarinin
siiftaki 0grenme ortami ile 6grencilerin akademik kazamimlari arasindaki iliskiyi
etkiledigi bulunmustur (6rn. Guo, McDonald Connor, Yang, Roehring ve Morrison,
2012; Guo, Piasta, Justice, ve Kaderavek, 2010; Woolfolk Hoy ve Davis, 2005).
Diger bir 6gretmen inanci degiskeni ise dgretmenlerin Ortiilii zeka teorileridir ve bu
teoriler onlarin siniftaki tutum ve davraniglarini etkiler (Deemer, 2004; Lee, 1996;
Lynott ve Woolfolk, 1994; Shim, Cho ve Cassady, 2013). Dweck ve Leggett’e(1988)
gore bireyler zekanin yani sira kisilik, yetenek, motivasyon ve ahlaka yonelik ortiilii
teorilere sahip olabilirler. Dweck, Chiu ve Hong, (1995) Varolan (entity) ve Artan
(incremental) olmak {izere iki farkli oOrtiilii teoriyi acgiklayan bir model ©ne
stirmiislerdir. Bu modele gore, Varolan Teorisine inanan insanlar kisisel ozelliklerin
sabit olduguna inanirlar ve performansa dayali hedefler belirlerler. Diger yandan,
Artan Teorisine inanan insanlar kisisel ozelliklerin bi¢imlendirilebilir olduguna

inanirlar ve 6grenmeye dayali hedefler belirlerler (Hong, Chiu, Dweck, Lin ve Wan,
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1999). Ayrica, Varolan Teoriye inanan 6gretmenler basarisizlik durumunu sarf
edilen ¢abanin yetersizligi yerine, yetenek eksikligi olarak nitelendirirler. Oysa Artan
Teoriye inanan 6gretmenler genellikle 6grencilerin gosterdikleri ¢abaya odaklanirlar
(bkz. Dweck, 1996; Dweck ve digerleri, 1995; Dweck ve Leggett, 1988). Bu
nedenle, artan teoriye inanan 6gretmenlerin sinifta daha nitelikli 6grenme ortami
yaratma ve Ogrencilerin Ogrenmelerine olumlu katkida bulunma ihtimali daha
yiiksektir. Ogretmen verimliliginin diger bir boyutu olarak ele alinan isteki iyilik
durumu Ogretmenlerin  diisiik tilkenmislik ve yiiksek Is Tatmini olarak
tanimlanmaktadir (Kyriacou, 2001; Maslach ve Leiter, 1999). Ogretmenlerin
derslerdeki performanslart ve Ogrencilerin  6grenme ciktilar1  d8retmenlerin
tilkkenmisliklerinden olumsuz yonde etkilenirler (Klusmann ve digerleri, 2008).
Ayrica, Is Tatmini yiiksek 6gretmenlerin oldugu okullarin daha nitelikli egitim
vermesi ve Ogrencilerin kazanimlarimi artirmasi beklenmektedir (Demirtas, 2010).
Gecmisteki arastirmalarda 6gretmenlerin Is Tatmini ile isteki performanslar1 (6rn.
Ololube, 2006) ve 6grenci basarist (Klusman ve digerleri, 2008; Michaelowa ve
Wittmann, 2007) arasinda pozitif iliski bulunmustur. Fakat 06gretmenlerin
tiikkenmislik diizeyi ve Is Tatmini 6grencilerin simiftaki dgrenme ortami algisi ve
ogrenme ciktilar1 iizerine etkisi hakkinda ¢ok az bilgi mevcuttur. Diger yandan
ogretmenin Cinsiyeti ve Is Deneyimi de 6grencilerin 6grenme siirecini ve siniftaki
ogrenme ortamin1 etkileyen ©Onemli degiskenler olarak diinya capinda c¢esitli
alanlarda siklikla incelenmektedir. Fen egitiminde yapilan arastirmalarda ¢ogunlukla
Ogrenci basarisinin 6gretmenin Cinsiyeti (6rn. Ehrenberg, Goldhaber ve Brewer,
1995; Forslund ve Hull, 1988; Harp, 2010) ve Is Deneyimi (6rn. Goldhaber ve
Brewer, 2000; Harp, 2010; Monk, 1994; Zhang, 2008; Zuelke, 2008) ile iligkisi
istatistiksel olarak anlamli bulunmamistir. Fakat bayan Ogretmenlerin sagladigi
siniftaki 6grenme ortami genellikle daha olumlu algilanmaktadir (6rn. den Brok,
Fisher, Rickards ve Bull, 2006; Levy, den Brok, Wubbels ve Brekelmans, 2003).
Ayrica 6gretmenin Is Deneyimi ile fen simiflarindaki 6grenme ortami arasindaki
iliski {iizerine yapilan caligmalarin sonuglart tutarli degildir (6rn. Brekelmans,

Wubbels ve den Brok, 2002; Flinn, 2004; Levy ve digerleri, 2003). Ayrica,
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ogretmenlerin Cinsiyeti ve is deneyimleri ogrencilerin 6z-diizenleme stratejileriyle
nadir olarak calisilmistir. Bu nedenle, fen egitimi alaninda bu degiskenlerin
ogrencilerin basarisi, 0z-diizenleme becerileri ve siniftaki 6grenme ortami algilar

tizerindeki etkisini arastirmaya ihtiya¢c duyulmaktadir.

Bu calismanin amacit Ogretmen diizeyindeki faktorlerin ogrenci diizeyindeki
faktorleri nasil etkiledigi ve sonugta Tiirkiye’deki 7. smif Ogrencilerinin Fen
Basarisim nasil etkiledigini incelemektir. Ogrenci diizeyindeki degiskenler, 6z-
diizenleme becerilerini (Oz-Yeterlik, Ust Bilis Stratejileri, Ogrenme Yaklasma
Hedefleri, Ogrenme Kacinma Hedefleri, Performans Yaklasma Hedefleri ve
Performans Kacinma Hedefleri), siniftaki 6grenme ortami boyutlarini (Ogrenci
Yaklagimi, Ogretmen Destegi, Katilim, Arastirmalar, Odevler, Isbirligi ve Esitlik),
Cinsiyeti ve Fen Basarisim icermektedir. Ogretmen diizeyindeki degiskenler ise
inanclar1 (Ogrenci Katilimin1 Saglama Oz-Yeterligi, Ogretim Stratejileri Kullanma
Oz-Yeterligi, Smmf Yonetimi Oz-Yeterligi ve Ortiilii Teorileri), isteki iyilik
durumunu (Duygusal Tiikenmislik, Kisisel Basar1 ve Is Tatmini), Is Deneyimini ve
Cinsiyeti icermektedir. Dolayisiyla bu calisma, 7. simif 6grencilerinin fen dersine
yonelik 6z-diizenleme becerileri, siniftaki 6§renme oortami algisi, fen basarisi ve fen
ogretmenlerinin inanglar1 ve isteki iyilik durumu arasindaki iliskileri 2 diizeyde
(6grenci ve Ogretmen diizeyi) arastirmayr amaglamaktadir. Verilerin analizi icin
hiyerarsik lineer model (HLM) analizi kullanilarak bir¢cok model test edilmistir.

Tasarlanan genel model Sekil 1°de gosterilmistir.
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697

Ogretmen Degiskenleri— 2. -
2 . Oz-diizenleme — 1. Diizey

Diizey

Oz-yeterlik

inanglar
Ogrenci Katihmini Sagl.

Ust Bilig Stratejileri

Ogrenme Yaklagma Hedefleri

Performans Yaklagma Hedefl.
Ogrenme Kaginma Hedefleri
Performans Kaginma Hedefl.

isteki lyilik Durumu

Duygusal Tukenmislik |
Kisisel Basari Siniftaki Ogrenme Ortami —1.
Dizey
.

is doyumu Ogrenci Yaklagimi

Ogretim Stratejileri Kul.

Sinif Yonetimi

Fen Becerisi Ortiilii Teo.

Ogretmen Destegi

Kisisel Ozellikler-Ogretmen
is Deneyimi

v—— Arastirmalar
Cinsiyet

Odevler

isbirligi

Kisisel Ozellikler-Ogrenci—1.diizey

Cinsiyet

Sekil 1 Fen Basarist ile 0grenci diizeyindeki (1. diizey) ve ogretmen diizeyindeki (2. diizey) degiskenler arasindaki iliskiler
hakkinda tasarlanan model.
Not. Oklar sebep-sonug iliskisini temsil etmemektedir. Oklarin yonii yordayici degiskenlerden yordanan degiskenlere dogrudur.

Mavi oklar 1. diizey ve 2. diizey degiskenler arasindaki etkilesimi temsil etmektedir.



Bu calisma ogrenci degiskenlerini konu alan arastirmalari, Ogrenme ortami
arastirmalarin1 ve ogretmen verimliligi calismalarini birlikte ele alarak, ilkogretim
ogrencilerinin fen basarilarini etkileyen faktorleri bulmak i¢in cok genis kapsamli bir
yaklassim sergilemektedir. Daha oOnce tek bir calisma icerisinde biitiin bu
degiskenlerin  birlikte incelendigi ve analizlere katildigi bir ¢alismaya

rastlanmamustir.

Bu calisma spesifik olarak fen dersine yoneliktir. Ciinkii PISA (PISA 2003, PISA
2006, PISA 2009) ve TIMSS (TIMMS 1999, TIMSS 2007) gibi bir¢ok uluslararasi
sinav Tiirkiye’deki Ogrencilerin fen testlerindeki basarisinin, diger iilkelerin
ortalamasinin ¢ok altinda oldugunu gostermektedir. Yani Tiirkiye’deki ogrencilerin
fen dersindeki basarist bircok iilkeninkinden c¢ok daha diisiiktiir. Fen Basarisi
arirmak amaciyla 2005 yilinda ilkogretim fen Ogretim programi yeniden
diizenlenmistir. Yeni programla, daha once 6gretmen merkezli olan fen egitiminden,
ogrencilerin 6grenmede aktif rol aldiklar1 6grenci merkezli egitime gecis olmustur.
Dolayisiyla yeni program, 6z-diizenleme becerilerini de kapsayan bircok stratejiyi 6n
plana cikarmistir. Wolters ve Pintrich’e (1998) gore 6z-diizenleme stratejilerinin
kullanim diizeyleri alanlara gore farklilik gostermektedir. Bu nedenle, fen dersinde,
ogrencilerin 6z-diizenleme becerileri, basaris1 ve 6gretmen degiskenleri arasindaki
iligkilerin matematik ve dil gibi derslerdekinden farkli olabilecegi diisiiniilmektedir.
Dolayisiyla, 6grencilerin 6z-diizenleme stratejilerini kullanmalarina yardimei olacak
faktorlerin ve bu stratejilerin kullaniminin 6grencilerin fen dersindeki basarisini
artirmadaki roliintin arastirllmasinin Tiirkiye’deki 6grencilerin fen konularini nasil

ogrendiklerinin anlasilmasina katki saglayacagi beklenmektedir.

Bu calismanin digger bir onemi ise Tiirkiye’deki fen dersine yonelik siniftaki
O0grenme ortami iizerine yapilan simirli caligmalart daha da genisletmek, daha
ayritili bilgi saglamayr amaclamasidir. Ayrica, Tiirkiye’de 6gretmen inanglart ve
isteki iyilik durumunun 6grencilerin siniftaki 6grenme ortami algisina etkisi iizerine

yapilmig calismaya heniiz rastlanmamustir. Ayrica 6grencilerden elde edilen verilerin
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ayn1 smuf icerisinde birbirinden etkilendigini de gbz Oniine alarak, daha dogru
sonuglar elde etmek i¢in ¢ok diizeyli analiz yapilmasi uygun goriilmiistiir. Cok
diizeyli analiz ayn1 zamanda arastirmaciya farklh diizeylerdeki degiskenler arasindaki
etkilesimleri de bulma sansi tanir. Oysaki ge¢cmisteki bir¢ok calismada, gézlemlerin
bagimsizlig1 varsayimi goz arrdi edilerek yanli sonuclara ulasilmistir. Dolayisiyla bu
calismada ¢ok daha kapsamli bir yaklasimla ve daha giiclii analiz yontemleriyle,

Tiirkiye’deki fen egitinininin niteligini artirmak hedeflenmektedir.
Bu caligmanin 4 temel aragtirma sorusu vardir:

1. Ogretmen diizeyindeki degiskenler (Ogrenci Katilimim Saglama Oz-Yeterligi,
Ogretim Stratejileri Kullanma Oz-Yeterligi, Simf Yonetimi Oz-Yeterligi, Fen
Yetenegine Yonelik Inanclar, Duygusal Tiikenmislik, Kisisel Basar1, Is Tatmini, Is
Deneyimini ve Cinsiyet), 6grencilerin siiftaki 6grenme ortami (Ogrenci Yaklasimi,
Ogretmen Destegi, Katilim, Arastirmalar, Odevler, Isbirligi ve Esitlik) algisin1 ne

derece yordamaktadir?

2. Ogrencilerin Cinsiyeti ve smftaki 6grenme oortami (Ogrenci Yaklasimi,
Ogretmen Destegi, Katilim, Arastirmalar, Odevler, Isbirligi ve Esitlik) algis1 ve
ogretmen diizeyindeki degiskenler (Ogrenci Katimmi Saglama Oz-Yeterligi,
Ogretim Stratejileri Kullanma Oz-Yeterligi, Simf Yonetimi Oz-Yeterligi, Fen
Yetenegine Yonelik Inanglar, Duygusal Tiikenmislik, Kisisel Basari, Is Tatmini, Is
Deneyimini ve Cinsiyet), 6grencilerin 6z-diizenleme becerilerini (Oz-Yeterlik, Ust
Bilis stratejileri, Ogrenme Yaklasma Hedefleri, Ogrenme Kacinma Hedefleri,
Performans Yaklasma Hedefleri ve Performans Kac¢inma Hedefleri) ne derece

yordamaktadir?

3. Ogrencilerin Cinsiyeti ve simftaki 6grenme oortami (Ogrenci Yaklasimu,
Ogretmen Destegi, Katilim, Arastirmalar, Odevler, Isbirligi ve Esitlik) algis1 ve
ogretmen diizeyindeki degiskenler (Ogrenci Katilmini Saglama Oz-Yeterligi,

Ogretim Stratejileri Kullanma Oz-Yeterligi, Simf Yonetimi Oz-Yeterligi, Fen
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Yetenegine Yonelik Inanclar, Duygusal Tiikenmislik, Kisisel Basari, Is Tatmini, Is

Deneyimini ve Cinsiyet), 0grencilerin Fen Basarisin1 ne derece yordamaktadir?

4. Ogrencilerin 6z-diizenleme becerileri (Oz-Yeterlik, Ust Bilis stratejileri, Ogrenme
Yaklasma Hedefleri, Ogrenme Kacinma Hedefleri, Performans Yaklasma Hedefleri
ve Performans Kacinma Hedefleri), Fen Basaris1 ile siniftaki ogrenme ortami
(Ogrenci Yaklasimi, Ogretmen Destegi, Katilim, Arastirmalar, Odevler, Isbirligi ve

Esitlik) algis1 ve Cinsiyet arasindaki iliskide aract rol oynuyor mu?
Yontem

Bu calisma Tiirkiye sinirlarinda ve tarama modeli kullanilarak gerceklestirilecektir.
Tiirkiye’deki il ve ilce merkezlerinde bulunan ilkogretim okullarinda 6grenim goren
7. smif o6grencilerine ve Fen ve Teknoloji 6gretmenlerine ¢esitli anketler ve testler
uygulanip belirli degiskenler arasindaki iliskiler cok diizeyli analiz yontemi (HLM)

kullanilarak incelenmistir.
Evren ve Orneklem

Bu calismanin evrenini Tiirkiye’deki il ve ilce merkezlerinde bulunan devlet
okullarindaki 7. Simif 6grencileri ve onlarin fen 6gretmenleri olusturmaktadir.
Toplam 10137 ilkogretim okulundan 400 tanesi SPSS programi kullanilarak seckisiz
olarak belirlenmistir. Orneklem secilirken, Tiirkiye Istatistik Kurumu‘nun (TUIK)
2005 yilina ait Istatistiki Bolge Birimleri Smiflandirmasina dikkate alinmistir. Bu
siniflamaya gore Tiirkiye, sosyoekonomik, kiiltiirel ve cografik durumlara gore 12
bolgeden olugsmaktadir. Toplamda 81 ilden 72’si ornekleme dahil edilmistir. Evren
biiyiikliigliniin 6rneklem biiyiikliigiine orani her bolge icin yaklasik olarak %4
civarindadir. Veri toplama araglar1 Egitimi Arastirma ve Gelistirme Dairesi
Baskanligt (EARGED) tarafindan okullara bir uygulama yonergesi ile birlikte
gonderilmistir. Her okuldan yalniz bir adet 7. Sinif (ve bu sinifin dersine giren fen
Ogretmeni) idare tarafindan rastgele secilmistir. Sonu¢ olarak geri doniis orani

yaklasik %94 olmustur ve 400 okuldan 376’tinden veri elde edilmistir. Bunlar

472



arasindan 372 fen 6gretmeni ve onlarin 8189 dgrencisine ait veri HLM analizlerine

dahil edilmeye uygun bulunmustur.
Veri toplama araclar

Veri toplama araclari O0gretmen ve Ogrenciler i¢cin ayri ayr1 2 form seklinde

diizenlenmistir.
Ogretmen Veri Toplama Arac

Ogretmenler icin diizenlenen veri toplama araci 2 boliimden olusmaktadir: (a)
Demogrfik bilgiler boliimii ve (b) 6z-degerlendirme bliimii. Bu boliimlerde bulunan
Olceklerin alt boyutlari, giivenirlik katsayilar1 ve dogrulayici faktor analizi sonuclari
Tablo 1°de gosterilmistir. Veri toplama aracindaki biitiin alt Olceklerin gecerlik

katsayis1 yeterince yiiksek bulunmustur ve beklenen faktor yapilart dogrulanmustir.
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Tablo 1 Ogretmenlere uygulanan veri toplama araglari

Veri Toplama Degiskenler Cronbach’  Dogrulayic1 Faktor Analizi
Araci s Alpha Uyum Katsayilari
Demografik Bilgi Cinsiyet
Olgegi Yas

Mezun Oldugu Fakiilte

Mezun Oldugu Boliim

Mezuniyet Derecesi

Is Deneyimi

Hftalik Ders Saati

Siniflardaki Ogrenci Sayist

Medeni Durum

Cocuk Sayisi
Ogretmenler icin (s = 160.91, p < .05; CFI
Oz-Yeterlik Olgegi  Ogrenci Katilimini Saglama .76 = .98, GFI = .93, NFI = .96,
(Tschannen-moran C)gretim stratejilerini Kullanma .80 NNFI = .97; SRMR = .05;
ve Hoy, 2001) Sinif Yonetimi .83 RMSEA = .08; 90% CI = .07,

.09)
Fen Yetenegine Varolan Teori .84 (0 =0,p>.05).
liskin Inanclar (IT
IS den
uyarlanmistir
(Dweck ve
Henderson, 1988)
Maslach Duygusal Tiikenmislik .87 (xz(“g) =278.57, p < .05; CFI
Tiikenmislik = .97, GFI = .92, NFI = .94,
Envanteri (Maslach  Kijgisel Basar 77 NNFI = .96; SRMR = .07;
ve Jackson, 1981) RMSEA = .06; 90% CI = .05,
.07)

Is Tatmini Olgegi Is Tatmini .87 (Xz(o) =0, p>.095).
(Skaalvik ve

Skaalvik, 2009)

Ogrenci Veri Toplama Araci

Ogrenciler icin diizenlenen veri toplama aract 3 boliimden olusmaktadir: (a)

demogrfik bilgiler boliimii ve (b) 6z-degerlendirme bliimii ve (3) Fen Basar1 Testi.

Bu boliimlerde bulunan ol¢eklerin alt boyutlari, giivenirlik katsayilar1 ve dogrulayici

faktor analizi sonuglar1 Tablo 2°de gosterilmistir. Veri toplama aracindaki biitiin alt

Olceklerin gecerlik katsayisi yeterince yiiksek bulunmustur ve beklenen faktor

yapilar1 dogrulanmustir.
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Tablo 2 Ogrencilere uygulanan veri toplama araclari

Veri Toplama Araci  Degiskenler Cronbach’s Dogrulayict Faktor Analizi Uyum
Alpha Katsayilari
Demografik Bilgi Cinsiyet
Olcegi Yas
Onceki Yariyil Not
Ortalamasi
Sosyoekonomik Durum
Ogrenmede Giidiisel ~ Oz-Yeterlik .93 (Xz(zo) =1311.98, p < .05; CFI = .99,
Stratejiler Olgegi GFI = .96, NFI = .99, NNFI = .98;
(MSLQ; Pintrich, SRMR = .03; RMSEA = .09; 90%
Simith, Garcia, ve CI =.087, .095)
Mckeachie, 1991) Ust Bilis Stratejileri 89 (X2(35) =593.13, p < .05; CFI = .99,
GFI = .98, NFI = .99, NNFI = .99;
SRMR = .02; RMSEA = .05; 90%
CI =.042, .048)
WIHIC (Fraser, C:)grenci Yaklagimu .78 (X2(1463) = 20259.31, p < .05; CFI =
Fisher ve Mcrobbie, Ogretmen Destegi .88 .98, GFI = .90, NFI = .98, NNFI =
1996) Katilim .86 .98; SRMR = .04; RMSEA = .05;
Aragtirmalar .88 90% CI = .045, .045)
Odevler .81
Isbirligi .84
Esitlik .88
AGQ (Elliot ve Ogrenme Yaklasma .76 (X2(84) =9848.47, p < .05; CFI = .95,
Mcgregor, 2001) Performans Yaklasma 73 GFI = .94, NFI = .95, NNFI = .94,
Ogrenme Kacinma 73 SRMR = .07; RMSEA = .08; 90%
Performans Kaginma 17 CI =.075, .079)
Fen Basar1 Testi 14 Fen Sorusu KR20=.78

Calismanin Sayiltilar

Bu calismanin sayithlari:

1. Katilimcilar anketlerdeki maddeleri ciddiyetle cevaplandirmustir.

2. Anketler standart kosullarda uygulanmistir

3. Uygulama esnasinda katilimci Ogrencilerin birbirleriyle ve Ogretmenle

etkilesimi olmamuistir.

4. Orneklem evreni temsil etmektedir.
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Bulgular ve Tartisma

Bu calismada ogretmen ve ogrencilerden elde edilen veriler bir ¢esit regresyon
analizi olan Hiyerarsik Lineer Modelleme (HLM) yontemi kullanilarak analiz
edilmistir. HLM analizi ¢ok diizeyli 6rneklemlerden elde edilen verilerde degiskenler
arasindaki iligkileri hesaplamak i¢in kullanilan gii¢lii bir yontemdir. Cok diizeyli
(multilevel) 6rnekleme siniflar igerisinde gruplanmis 6grenciler veya okullar i¢inde
gruplanmis smiflar gibi ornekler verilebilir. Bu calismada da 6grenciler siniflar
icerisinde gruplandigr icin HLM analizini kullanmak uygun goriilmiistiir. Boylece
ayni siniftaki 6grencilerin sorulara verdigi yanitlar arasindaki benzerlik goz ardi
edilmemis ve daha dogru sonuglar elde edilmis olacaktir. HLM analizi ayrica 6grenci
ve siuf diizeyindeki degiskenlerin iligkilerini inceleme ve hatta bunlar arasindaki
etkilesimleri inceleme sansida tanimaktadir. Bu calilsmada 6grenci degiskenleri 1.
diizey degiskenlerini, Ogretmen degiskenleri ise 2. diizey (simf diizeyi)

degiskenlerini olusturmaktadir.

Bu calismanin 4 temel arastirma sorusu vardir ve sonuclar sirasiyla bu sorulara
odaklanarak asagida tartisilmistir. Arastirmanin 4 ana arastirma sorusunu ve onlarin
alt sorularim1 test etmek amaciyla bircok HLM analizi yapilmistir. Regresyon
katsayilarinin ~ yorumlanmasini  kolaylastirmak ve degiskenlerin yordayicilik
giiclerinin karsilagtirilabilmesi i¢in biitiin siirekli degiskenler analizlerden ©nce

ortalamas1 O ve standart sapmasi 1 olacak sekilde standartlastiriimistir.
Arastirma sorusu 1: Simiftaki Ogrenme Ortamm Algilarim Yordama

Ik arastirma sorusu oncelikle siniftaki 6grenme ortami algilarina gore simiflarin
farklilik gosterip gostermedigine odaklanmistir. Daha sonra her bir siniftaki 6grenme
ortami1 boyutu degiskeni bagimli degisken olarak atanarak biitiin Ogretmen

degiskenleriyle yordanmaya calisilmistir.

HLM analizlerinin sonuglar1 Tablo 3 ve Tablo 4’te gosterilmistir. Elde edilen

sonuglara gore smiflar arasinda smiftaki 6grenme ortaminin biitiin  boyutlari
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acisindan anlamli farkliliklar bulunmustur. Bu da 6gretmen degiskenlerinin bu siif
farkliliklarinin varyansimi agiklamakta rolii olabilecegini belirtmektedir. Dolayisiyla,
sonraki analizlere her bir bagimli degiskeni yordamak icin biitiin Ogretmen
degiskenleri analizlere katilmistir ve bu analizlerin sonuclari ayr1 ayr1 incelenmistir.
Ogrenci Yaklasimini yordayan modele gére deneyimli dgretmenlerin ve 6grenci
katithm1 konusunda Oz-Yeterlik inanci yiiksek olan Ogretmenlerin, Ogrenciler
arasinda daha arkadascil ve samimi bir ortaam sagladiklar diisiiniilmektedir.
Ogretmen Destegini yordayan modelde ise Ogretmen Desteginin 6gretmen
degiskenlerinden en cok etkilenen boyut oldugu goriilmiistiir. Bu modele gore
ogrenciler bayan ogretmenleri, Is Tatmini yiiksek, ogrenci katilimini saglama
konusundaki Oz-Yeterlik inanci yiiksek ve yiiksek Duygusal Tiikenmislik yasayan
ogretmenleri daha fazla destek saglayan ve ogrencilerin problemlerini onemseyen
ogretmenler olarak algilanmislardir. Diger yandan, deneyimli dgretmenler daha az
destek saglayan ogretmenler olarak algilandiklari bulunmustur. Ogrencilerin
algiladiklar1 siniftaki O6grenme otaminin Katilim, Isbirligi ve Esitlik boyutlari
yalnizca dgretmenin 6grencilerin katilimini saglamaya yonelik Oz-Yeterlik inanciyla
anlaml olarak yordanmaktadir. Yani, biitiin 6grencilerin derse katilimini1 saglamak
konusunda kendine giivenen O6gretmenlerin sinifinda 6grenciler simif tartigmalarina
katilmaya, dersten zevk almaya, derse ilgi gostermeye, fikirlerini paylasmaya, grup
caligmalarinda rol almaya, diger Ogrencilerle is birligi yapmaya ve Ogrenme
materyallerini digerleriyle paylagsmaya daha yatkindir. Ayrica bu Ogretmenler
ogrencilerine esit muamele gostermeye daha egilimlidir. Arastirma ve Odevler
boyutlarma ait modellerin sonuclar1 Ogrenci Katilimin1 Saglama Oz-Yeterligi
yiiksek ve Sinif Yonetimi Oz-Yeterligi diisiik ogretmenlerin simfindaki ogrenciler
arastirma ve sorgulama becerilerini gelistirme ve bu becerileri problem ¢6zmede
kullanma konusunda daha iyidirler ve verilen gorevlerin tamamlanmasina daha ¢ok

Onem verirler.

Sonuglar genel olarak, ele alindiginda 6gretmenlerin dgrenci katilimina yonelik Oz-
Yeterlik inanglart siniftaki 6grenme ortaminin biitiin boyutlar ile iliskili ve biitiin

boyutlarin en iyi yordayicisi olarak bulunmustur.
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Tablo 3 Siniftaki 6grenme ortami boyutlar i¢in final modellerden elde edilen sabit etkiler

Sabit Etkiler

Ogrenci Yakla.

Ogretmen De.

Katilim

Aragtirmalar

Odevler

Isbirligi

Esitlik

y SH

y SH

y SH

y SH

4 SH

Y

SH

Y

SH

8LV

Simf Ortalamalari igin

Model
Kesme noktast .009 .017
T_FEMALE
(Cinsiyet)
ZT_EXPER (Is
Deneyimi)
ZTSESE (Ogrenci
Katilimi Oz-
Yeterligi)
ZTSEIS (Ogretim
Stratejileri Oz-
Yeterl.)
ZTSECM (Simf
Yonetimi Oz-Yeterl.)
ZTJS (is Tatmini)
ZTBUEE (Duygusal
Tiikenmislik)
ZBUPA (Kisisel
Basan)
ZTITSA (Fen
Yetenegine iliskin
Ortiilii Teoriler)

-038  .029 .009 .017 .012 .018 .008 .017 .013 .018 .011 .018
.088*%  .041

.042*% 017 -.056%* .020

047*% 017  .065%* .021 .065*** 017 .108*** 023  .093*** 021 .064** 018 .069*** 018

-.055%* 023 -.055% .022
.093** 028

.060*  .028

Not. Sadece final modeldeki yordayicilar tabloya dahil edigilmistir. Katsayis1 olmayan yordayicilar, bagimli degiskenle anlaml
iliski bulunmadigi icin ilgili modelden ¢ikarilan degiskenlerdir. SH: Standart Hata.
*p< .05, ¥*p<.01, ***p<.001



Tablo 4 Siftaki 0grenme ortami boyutlart i¢in final modellerden elde edilen

varyans bilesenleri

Random Etki Varyans bileseni df X R?
ZSWHSC (Ogrenci Yaklagimi)
Sinuf ortalamast, Uy j .064 369 036.94 %% .059
1. diizey etkisi, 73; 920
ZSWHTS (Ogretmen Destegi)
Sinuf ortalamast, Uy j .103 366  1333.38*%%  .135
1. diizey etkisi, 7; j .867
ZSWHINVO (Katilim)
Sinif ortalamast, Uy .059 370 894 3k 078
1. diizey etkisi, 73; .924
ZSWHINVE (Arastirmalar)
Simf ortalamast, U 074 369 1027.64%%=  .086
1. diizey etkisi, 7; j 908
ZSWHTO (Odevler)
Sinuf ortalamast, Uy j .058 369 89().2 ] sk .079
1. diizey etkisi, 7; j 914
ZSWHCOOP (Isbirliigi)
Suuf ortalamast, U .082 370 1110.27%%* .038
1. diizey etkisi, 7;; .891
ZSWHEQU (Esitlik)
Sinuf ortalamast, Uy 076 370 1056.73*%*  .050
1. diizey etkisi, 7; j .897
5% p <001

Arastirma Sorusu 2: Ogrencilerin Fen Dersindeki Oz-Diizenleme Becerilerini
Yordama

Ikinci arastirma sorusu ve alt sorular1 smiflar arasinda 6grencilerin 6z-diizenleme
becerilerinin bilesenleri acisindan farklilik olup olmadigi, varsa bu farkliliklarin
ogretmen ve Ogrenci degiskenleriyle ne derece aciklanabildigi ve 06z-diizenleme
becerilerini yordarken Ogrenci ve o6gretmen degiskenleri arasinda etkilesim olup
olmadigin1 incelemeye odaklanmistir. Bu calismaya konu edilen 6z-diizenleme
becerileri Oz-Yeterlik, Ust Bilis stratejileri, Ogrenme Yaklasma Hedefleri,
Performans Yaklasma Hedefleri, Ogrenme Kacinma Hedefleri ve Performans

Kac¢inma Hedeflerini icermektedir. Arastirma sorularini test etmek amaciyla her bir
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0z-diizenleme becerisi bileseni ayr1 ayri bagimh degisken olarak atanarak, 6grenci ve
ogretmen degiskenleri ile iliskileri bircok modelde HLM analizi kullanilarak
incelenmistir. Bu modelllerin sonuglar1 6ncelikle gostermistir ki biitiin 6z-diizenleme
bilesenleri i¢in siniflar arasinda anlamli farkliliklar vardir ve bu farkliliklar sinif veya
ogretmen degiskenleri ile yordanabilir. Her bir 6z-diizenleme bilesenine iliskin final

modellerden elde edilen sonuclar asagida ayr1 ayri tartisilmaktadir.

Fen dersine yonelik Oz-Yeterlik icin kurulan final modelin sonuglarma gore (bkz.
Tablo 5 ve Tablo 6), simiftaki 6grenme ortami boyutlarmin ¢cogu (Ogrenci Yaklagimu,
Katilim, Arastirmalar, Odevler, Isbirligi ve Esitlik) Oz-Yeterlik algisinin anlamli
yordayicilar1 olarak bulunmustur. Yani, 7. simif 68rencilerinin fen dersini 6grenmeye
yonelik Oz-Yeterlik algilar1 6grencilerin arkadasca gecindigi, simf tartigmalarma
katildig1, merak ettikleri sorularin cevaplarini bulmak icin arastirmalar yaptigi, dersin
amaclarin1 bilmeye ve verilen gorevleri tamamlamaya onem verdigi ve fen 6gretmeni
tarafindan esit firsatlar tanindig siniflarda daha yiiksek olma egilimindedir. Siniftaki
Isbirligi algis1 yiiksek olan 6grencilerin ise Oz-Yeterlik algis1 diisiik bulunmustur.
Ogretmen degiskenlerinden ise Duygusal Tiikenmislik ile Kisisel Basar1, dgrencilerin
Oz-Yeterlik algis1 ile pozitif iliskikli bulunmustur. Diger yandan, dgrencilerin Oz-
Yeterligi ile verilen gorevleri tamamlamaya verdikleri Oonem arasindaki iliski
deneyimli Ogretmenlerin sinifinda daha az fakat Kisisel Basar1 algisi yiiksek
ogretmenlerin smifinda daha yiiksektir. Ogretim stratejilerini kullanma konusunda
kendine giivenen ogretmanlerin, siniflarda ogrencilerin Oz-Yeterligi ile Esitlikgi
o0grenme ortami algist arasindaki iligki diger 6gretmenlerin siniflarindakine gore daha

diisiiktiir.
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Tablo 5 Fen dersine yonelik Oz-Yeterlik algis1 i¢in final modelden elde edilen sabit

etkiler

Sabit Etkiler Katsay1 SH

ZSSE (Oz-Yeterlik), Simif ortalamalar1 icin model
Kesme noktasi, ygq -.007 .014
ZTBUEE (Dugusal Tiikenmislik), yo¢ .032* 014
ZTBUPA (Kisisel Basari), v, .047%* .015
ZSWHSC (Ogrenci Yaklasimi), ¥4, .028* 011
ZSWHTS (Ogretmen Destegi), ¥, .021 .014
ZSWHINVO (Involvement), ¥3, .169%** .014
ZSWHINVE (Katilim), y,q 142%%* 015
ZSWHTO (Odevler), ys, 348k 013
ZT_EXPER (Is deneyimi), s, -.029%* .010
ZTBUPA (Kisisel Basar), ys, .026%* 011
ZSWHCOOP (Isbirligi), ¥ - 116%%* .013
ZSWHEQU (Ejsitlik), v 119%%* .014
ZTSEIS (Ogretme Stratejileri Oz-Yeterligi), 4 -.021% 010

Not: Sadece final modeldeki yordayicilar tabloya dahil edilmistir. SH: Standart Hata.

*p< .05, **p<.01, **¥p<.001

Tablo 6 Fen dersine yonelik Oz-Yeterlik algis1 icin final modelden elde edilen

varyans bilesenleri

2

Random Etkiler Varyans Bileseni  df X R?  Giivenirlik
ZSSE (Oz-Yeterlik)

Sinif Ortalamasi, Ugj .047 369 885.19%*% 041 532
ZSWHTS (Ogretmen Destegi), u,; .019 371 516.97%*%* 231
ZSWHINVE (Arastirmalar), u; .019 371 514.53%#%* 230
ZSWHTO (Odevler), us j .007 369  439.77%¢ 125 117
ZSWHEQU (Esitlik), uy; .010 370 468.42%% 091 141
1. diizey etkisi, Ty 533 401

Not: Sadece final modeldeki yordayicilar tabloya dahil edilmistir
*p< .05, ¥¥p<.01, ***p<.001

Fen dersinde kullanilan Ust Bilis stratejileri i¢in kurulan final modelin sonuclarina

gore (bkz. Tablo 7 ve Tablo 8), Cinsiyet ve siniftaki 0grenme ortaminin biitiin

boyutlarmin Ust Bilis Stratejilerini anlamli olarak yordadig bulunmustur. Diger bir
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degisle, 6grencilerin samimi iligkiler kurdugu, sinif tartismalarina katildigi, fikirlerini
paylastigi, arastirmalar yaptigi, problem ¢6zme becerileri kazandigi, gorevleri
onemsedigi ve fen ogretmeni tarafindan esit davranildigi ve desteklendigi siniflarda,
ogrenciler daha ¢ok Ust Bilis stratejisi kullanma egilimi gostermektedir. Isbirliginin
yiksek oldugu smiflarda ise Ogrenciler daha az st bilis stratejisi kullandiklarini
belirtmislerdir. Ayrica, kiz dgrencilerin erkek ogrencilere gore daha ¢ok Ust Bilis
stratejisi kullandiklar1 bulunmustur. Ogretmen degiskenleri de dikkate elindiginda,
daha deneyimli O0gretmenlerin ve Kisisel Basar1 algis1 diisiik olan 6gretmenlerin
simfindaki ogrencilerin fen derslerinde Ust Bilis stratejilerini daha az kullandig
goriilmiistiir. Ayrica 6gretmenlerin Ogretim Stratejileri Kullanma Oz-Yeterliginin
artmas1 Cinsiyet ile Ust Bilis arasindaki iliskinin ve Arastirmalar ile Ust Bilis

arasindaki iligkinin biiyiikliigiinii azaltmaktadir.

Table 7 Fen dersinde Ust Bilis stratejilerinin kullanimi igin final modelden elde

edilen sabit etkiler

Sabit Etkiler Katsay1 SH
ZSMC (Ust Bilis Stratejileri), Sinif ortalamalari i¢in model

Kesme noktasi, yq -.092%*%* .016
ZT_EXPER (is Deneyimi), ¥, -.034%* .013
ZTBUPA (Kisisel Basar), y,, .039%* .013
S_FEMALE (Cinsiyet), y1¢ 166%** .019
ZTSEIS (Ogretim Stratejileri Oz-Yeterligi), y;, -.030* .015
ZSWHSC (Ogrenci Yaklasimi), 5, .043%%% .011
ZSWHTS (Ogretmen Destegi), 3, 03717+ .012
ZSWHINVO (Katilim), y,q .059%** .014
ZSWHINVE (Arastirmalar), ys, 2007 ** .014
ZTSEIS (Ogretim Stratejileri Oz-Yeterligi), ys, -.025% .010
ZSWHTO (Odevler), ¥, .324%%% .013
ZSWHCOOP (Isbirligi), ¥, -.059%** 012
ZSWHEQU (Ejitlik), ygo 073%%* .013

Not: Sadece final modeldeki yordayicilar tabloya dahil edilmistir. SH: Standart Hata.
*p< .05, ¥*p<.01, ***p<.001
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Table 8 Fen dersnde Ust Bilis stratejilerinin kullanimi i¢in final modelden elde edilen

varyans bilesenleri

Random Etkiler Veryans Bilesenleri  df r R?  Giivenirlik
ZSMC (Ust Bilis Stratejileri)

Sinf ortalamast, ug; .038 369 593.96%*F% 073 339
S_FEMALE (Cinsiyet), u; .031 370 485.36*** .061 197
ZSWHINVE (Arastirmalar), us; .015 370 482.60*** 063 220
ZSWHTO (Odevler), Ug .008 371 421.40%* .119
ZSWHEQU (Egsitlik), ug; .010 371 448.27** .159
1. diizey etkisi, 7; 512 441

Not: Sadece final modeldeki yordayicilar tabloya dahil edilmistir
*p< .05, ¥*p<.01, ***p<.001

Fen dersindeki Ogrenme Yaklasma Hedeflerini yordayan modelin sonuclarina gore
(bkz. Tablo 9 ve Tablo 10), 6grencilerin arkadasg¢il iligkiler kurdugu, siiftaki
gorevlerin tamamlanmasina ©Onem verildigi, fen Ogretmeni tarafindan esit
davranildigr ve isbirliginin az oldugu smiflarda ogrenciler daha cok Ogrenme
Yaklasma Hedeflerine sahip olma egilimindedirler. Ayrica, kiz ogrenciler erkek
ogrencilere gore daha cok Ogrenme Yaklasma hedefine sahiptir. Fakat Cinsiyet ile
Ogrenme Yaklasma Hedefleri arasindaki iliskinin biiyiikliigiiniin 6gretmenin

deneyimi arttik¢a diistiigii bulunmustur.
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Tablo 9 Fen dersinde Ogrenme Yaklasma Hedefleri icin final modelden elde edilen

sabit etkiler

Sabit Etkiler Katsay1 SH

ZSGOMAP (Ogrenme Yaklagma Hedefleri), Sinif ortalamalari i¢in model
Kesme noktast, yqq -.062%%* .015
S_FEMALE (Cinsiyet), y1g 124 %%% .018
ZT_EXPER (Is Deneyimi), y,, -.024* .012
ZSWHSC (Ogrenci Yaklasma), ¥ 047%*% .011
ZSWHTS (Ogretmen Destegi), 3, .008 .013
ZSWHINVO (Katilim), y,q .010 .014
ZSWHTO (Odevler), s, 497 xE .014
ZSWHCOOP (Isbirligi), ¥, -.028* .012
ZSWHEQU (Esitlik), y4¢ 153 #%% .014

Not: Sadece final modeldeki yordayicilar tabloya dahil edilmistir. SH: Standart Hata.

*p< .05, **p<.01, ***p<.001

Tablo 10 Fen dersinde Ogrenme Yaklasma Hedefleri icin final modelden elde edilen

varyans bilesenleri

Random Etkiler Varyans bilesenleri df x R?  Giivenirlik
ZSGOMAP (Ogrenme Yaklagma
Hedefleri)
Sinif ortalamasi, uo; .026 371 538.68%** .260
S_FEMALE (Cinsiyet), u,; .021 370 439.79*%* 033 .140
ifjWHTS’ (Ogretmen Destegi), 016 371 455.03%+ 198
ZSWHINVO (Katihmt), uy; .013 371  448.79%* 157
ZSWHTO (Odevler), Us; .027 371 584.96%** .305
ZSWHEQU (Esitlik), uy; .020 371 509.30%** 229
1. diizey etkisi, 7;; 484 461

Not: Sadece final modeldeki yordayicilar tabloya dahil edilmistir.

*p< .05, **p<.01, **¥p<.001

Fen dersindeki Performans Yaklasma Hedeflerini yordamak icin kurulan modelin

sonuglarina gore (bkz. Tablo 11 ve Tablo 12), siniftaki 6grenme ortamini arkadascil
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bulan, verilen gorevleri tamamlamaya Onem veren ve dersin amaclarim1 bilen ve
Ogretmen tarafindan esit firsatlar taninan 6grenciler daha ¢ok Performans Yaklasma
Hedefine sahip olma egilimindedirler. Yani bu 6grenciler, sinifta en iyi notu alma,
digerlerinden daha iyi performans sergileme ve baskalarindan ovgiiler duymak gibi
performansa dayali hedeflere odaklandiklarini ifade etmislerdir. Bu modele gore
ogretmen degiskenleri olarak, Ogrenci Katilmin1 Saglama Oz-Yeterligi ve Is
Tatmini degiskenleri, Odevler ile Performans Yaklasma Hedefleri arasindaki iliskide
diizenleyici degisken olarak rol alirken, Ogretim Stratejilerini Kullanma Oz-Yeterligi
ve Kisisel Basar1 algis1 da Esitlik ile Performans Yaklasma Hedefleri arasindaki

iliskide diizenleyici degisken olarak rol almaktadir.

Tablo 11 Fen dersinde Performans Yaklagsma Hedefleri icin final modelden elde

edilen sabit etkiler

Sabit Etkiler Katsay1 SH

ZSGOPAP (Performans Yaklasma Hedefleri), Sinif ortalamalari i¢in

model

Kesme noktast, y¢q -.042* .017
S_FEMALE (Cinsiyet), y;o .086%** .020
ZSWHSC (Ogrenci Yaklagimi), 5, 033 .012
ZSWHINVO (Katilimt), y3, .020 .015
ZSWHTO (Odevler), ¥4 370%%* .014
ZTSESE (Ogrenci Katilimimi Saglama Oz-Yeterligi), y,, -.044%% 013
ZTJS (Is Tatmini), y,, .033%* .013
ZSWHEQU (Esitlik), ysq .066%** .015
ZTSEIS (Ogretim Stratejilerini Kullanma Oz-Yeterligi), ys; 037 .014
ZBUPA (Kisisel Basar1), ys, -.028* .014

Not: Sadece final modeldeki yordayicilar tabloya dahil edilmistir. SH: Standart Hata.
*p< .05, ¥*p<.01, ***p<.001
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Tablo 12 Fen dersinde Performans Yaklagsma Hedefleri icin final modelden elde

edilen varyans bilesenleri

Random Etkiler Varyans Bilegenleri df X R?  Giivenirlik
ZSGOPAP (Performans Yaklagsma
Hedefleri)
Sinif Ortalamasi, Ugj .021 371 628.13%%* 316
ZSWHINVO (Katilim), us; .013 371  451.14%* 153
ZSWHTO (Odevler), Uyj .013 369 452.78**% 133 .149
ZSWHEQU (Egsitlik), us; .012 369 478.29%xx 077 131
1. diizey etkisi, 7; j 714 233

Not: Sadece final modeldeki yordayicilar tabloya dahil edilmistir.
*p< .05, ¥*p<.01, ***p<.001

Fen dersindeki Ogrenme Kacinma Hedeflerini yordayan modelin sonuclarina gore
(bkz. Tablo 13 ve Tablo 14), kiz ogrenciler erkek Ogrencilere gore daha c¢ok
Performans Ka¢inma Hedeflerine sahiptir. Ayrica, 0grenme ortamini daha fazla
isbirlik¢i, daha ¢ok gorev odakli ve daha az katilimci olarak algilayan ogrenciler
dersi gerektigi gibi 6grenememekten veya yanlis Ogreneceklerinden daha c¢ok
endiselenmektedirler. Ayrica 6grenci katilimini saglamaya yonelik Oz-Yeterlik algist
yiiksek olan fen oOgretmenlerinin sinifinda, Ogrenememekten kacinmaya odakl

hedefler agisindan kiz ve erkek ogrenciler arasindaki farklar daha azdir.
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Tablo 13 Fen dersinde Ogrenme Kacinma Hedefleri icin final modelden elde edilen

sabit etkiler

Sabit Etkiler Katsay1 SH

ZSGOMAYV (Ogrenme Kaginma Hedefleri), Sinif ortalamalari i¢in model
Kesme noktasi, ¥4 -.065%** .019
S_FEMALE (Cinsiyet), y1¢ 17 .023
ZTSESE (Ogrenci Katilimim Saglama Oz-Yeterligi), y,4 -.039% 017
ZSWHINVO (Katilim), y,q -.047%%* .017
ZSWHINVE Arastirmalar), y3q .012 .017
ZSWHTO (Odevler), ¥, 145 .014
ZSWHCOOP (Isbirligi), ys, A 78%F* .015

Not: Sadece final modeldeki yordayicilar tabloya dahil edilmistir. SH: Standart Hata.

*p< .05, #*p<.01, ***p<.001

Tablo 14 Fen dersinde Ogrenme Kacinma Hedefleri igin final modelden elde edilen

varyans bilesenleri

Random Etkiler Varyans Bilesenleri  df X R?  Giivenirlik
ZSGOMAYV (Ogrenme Kaginma
Hedefleri)
Class mean, u; .035 371 480.76%** 236
S_FEMALE (Cinsiyet), uy; .023 370  426.70*%  .042 .105
ZSWHINVO (Katilim), u,; .013 371  423.38* 122
ZSWHINVE (Aragtirmalar), U3 .015 371  429.06%* 133
1. diizey etkisi, 7; .884 .079

Not: Sadece final modeldeki yordayicilar tabloya dahil edilmistir
*p< .05, **p<.01, ***p<.001

Fen dersindeki Performans Kaginma Hedeflerini yordayan modelin sonuglarina gore

(bkz. Tablo 15 ve Tablo 16), kiz Ogrenciler erkek Ogrencilere gore daha c¢ok

Ogrenme Kacinma Hedeflerine sahiptir. Ayrica, 6grenme ortamimm daha fazla

igbirlikei, gorev odakl, esitlik¢i ve arkadascil veya daha az katilimcr olarak algilayan

ogrenciler fen dersinde siiftaki diger Ogrencilerden daha kotii not alacaklarindan
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veya basarisiz goriineceklerinden endiselenmektedirler. Ayrica simif yonetimini
saglamak konusunda kendine daha c¢ok giivenen fen Ogretmenlerinin sinifinda
ogrencilerin verilen gorevleri tamamlamaya verdikleri 6nem ile Performans Ka¢cinma

Hedefleri arasindaki iliski daha zayif bulunmustur.

Tablo 15 Fen dersinde Performans Kacinma Hedefleri i¢in final modelden elde

edilen sabit etkiler

Sabit Etkiler Katsay1 SH
ZSGOPAV (Performans Kacinma Hedefleri), Sinif ortalamalar1 icin model

Kesme noktasi, ygq -.000 .019
S_FEMALE (Cinsiyet), ¥4, .013 .023
ZSWHSC, (Ogrenci Yaklagimu), y,, 043 014
ZSWHINVO (Katilim), 3, -.044%* .015
ZSWHTO (Odevler), ¥4 213%%* .016
ZTSECM (Sinif Yonetimi Oz-Yeterligi), y,q -.026%* .013
ZSWHCOOP (Isbirligi), s, 143%%% .015
ZSWHEQU (Ejsitlik), v .062%** .016

Not. Sadece final modeldeki yordayicilar tabloya dahil edilmistir. SH: Standart Hata.
*p< .05, ¥*p<.01, ***p<.001

Tablo 16 Fen dersinde Performans Kacinma Hedefleri i¢in final modelden elde

edilen varyans bilesenleri

Random Etkiler Varyans bilesenleri ~ df x R?  Giivenirlik

ZSGOPAV (Performans Kacinma
Hedefleri)

Simf ortalamasi, w; .039 371 502.19%%* 259

S_FEMALE (Cinsiyet), uy; .039 371  434.63* 167

iSWHSC (Ogrenci Yaklasimi), .009 371 423 53+ .116

2j

ZSWHTO (Odevler), u, 5 .020 370  453.37%% 025 .184

ZSWHEQU (Esitlik), ug; .021 371  439.64%* 197

1. diizey etkisi, Tij 783 .165

Not. Sadece final modeldeki yordayicilar tabloya dahil edilmistir.
*p< .05, ¥*p<.01, ***p<.001
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Arastirma Sorusu 3: Ogrencilerin Fen Basarisim Smmftaki Ogrenme Ortanu
Algilariyla Yordama

Uciincii arastirma sorusu 6grencilerin Fen Basaris1 sinif ortalamalar1 arasinda fakr
olup olmadigi, varsa bu farkliliklar1 agiklayan Ogretmen degiskenlerini, Fen
Basarisim1 aciklayan 6grenci degiskenlerini (Cinsiyet ve siniftaki 6grenme ortami
algis1 boyutlar1) ve Fen Basarisim yordarken Ogretmen degiskenleri ile siniftaki
O0grenme ortami boyutlar1 arasinda etkilesim olup olmadigini arastirmaya yoneliktir.
7. Smif 6grencilerinin Fen Basarisimi etkileyen faktorleri bulmak i¢in Fen Basarisi
bagimhi degisken olarak modelde tanimlanmistir. HLM analizlerinin sonuglari
gostermistir ki siniflarin Fen Basarisi ortalamalari arasinda anlaml farkliliklar vardir
ve sif veya Ogretmen degiskenleri bu farkliliklar1 aciklamak icin arastirilabilir.
Sonraki modelde ise Cinsiyet ve siniftaki 0grenme ortami boyutlari bagimsiz
degiskenler olarak modele dahil edilmistir. Analiz sonuglarina gore (bkz. Tablo 17 ve
Tablo 18) Katilim, Arastirmalar, Odevler ve Isbirligi, Fen Basarisim1 anlamli olarak
yordayan degiskenler olarak bulunmustur. Bu degiskenler arasinda isbirligi ve
Aragtirmalar beklenenin aksine Fen Basarisi ile negatif iligkili ¢ikmustir. Bunun
nedenlerinden biri bu degiskenlerin modelde baskilayict degisken olarak rol almast
olabilir. Bu iliskilerin esasen nasil oldugunu anlamak icin farkli yontemlerle yeniden
arastirma yapilabilir. Ogretmen degiskenlerinden Is Deneyimi, Ogrenci Katilimim
Saglama Oz-Yeterligi ve Fen Yetenegine iliskin Ortiilii Teoriler 6grencilerin Fen
Basarisindaki simif ortalamalarindaki farkliliklar1 aciklayan degiskenler olarak

bulunmustur.

489



Tablo 17 Fen Basarisi icin final modelden elde edilen sabit etkiler

Sabit Etkiler Katsay1 SH
ZSAS (Fen Basarisi), Sinif ortalamalari i¢in model

Kesme noktasi, ¥4 -.049 .031
ZT_EXPER (is Deneyimi), ¥, .069* .027
ZTSESE (Ogrenci Katilimin1 Saglama Oz-Yeterligi), v .095%** .028
ZTITSA (Fen Yetenegine iliskin Ortiilii Teoriler), y43 064 027
S_FEMALE (Cinsiyet), ¥1¢ .038 .025
ZSWHSC (Ogrenci Yaklagimi), ¥, .013 .013
ZSWHTS (Ogretmen Destegi), y30 -.011 .015
ZSWHINVO (Katilim), y, 135%%* 015
ZSWHINVE (Arastirmalar), s, -.031* .015
ZSWHTO (Odevler), y¢ .192%** .013
ZSWHCOOP (is Birligi), y7, -.065%** .014
ZSWHEQU (Esitlik), yg .032 .018
T_FEMALE (Cinsiyet), ygq .060%** .021

Not. Sadece final modeldeki yordayicilar tabloya dahil edilmistir. SH: Standart Hata.

*p< .05, **p<.01, **¥p<.001

Tablo 18 Fen Basarisi icin final modelden elde edilen varyans bilesenleri

Random Etkiler Varyans df ;8 R®  Giivenirlik
Bilesenleri
ZSAS (Fen Basarisi),

Simif ortalamasi, w; 284 368 1612.79%** 078 73
S_FEMALE (Cinsiyet), uy; .106 371 633.45%** 41
iSjWHSC (Ogrenci Yaklasimi), 012 371 460.42%% 17
ZSWHTS (Ogretmen Destegi) Usj .018 371 448.50%%* .19
ZSWHINVE (Arastirmalar), us; .007 371 417.60* .09
ZSWHEQU (Esitlik), ug; .006 370 424.04°%* .041 .08
1. diizey etkisi, 7; 587 173

*p< .05, #*p<.01, ***p<.001
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Arastirma Sorusu 4: Ogrencilerin Fen Basarisim Siiftaki Ogrenme Ortamm
Algilariyla ve Oz-Diizenleme Becerileriyle Yordama

Son arastirma sorusu {i¢iincii arastirma sorusunun genisletilmis versiyonudur. Yani
bagimsiz degisken olarak Cinsiyet ve siniftaki 6grenme ortami algisi boyutlarinin
yant sira modele, 6z-diizenleme becerileri boyutlar1 da eklenmistir ve bunlarin
modeldeki diizenleyici rolii arastirilmistir. HLM analizinin sonuglar1 ii¢lincii
arastirma sorusunun sonuglariyla birlikte Tablo 19 ve Tablo 20’de karsilastirmali
olarak verilmistir. Bu sonuglara gore Oz-Yeterlik boyutlarindan Oz-Yeterlik,
Ogrenme Yaklasma Hedefleri ve Prformans Kacinma Hedefleri Fen Basarisim
anlamli olarak yordayan degiskenler olarak bulunmustur. Oz-Yeterlik degiskenleri
modele dahil edildiginde siniftaki 6grenme ortami degiskenlerinden Isbirligi ve
Esitlik arttk Fen Basarisinin anlamli yordayicilart olmaktan c¢ikmistir. Bu da
gosteriyor ki 0grencilerin 6z-diizenleme becerileri, Fen Basarisi ile siniftaki 6grenme
ortami degiskenleri arasinda aracit degiskenler olarak rol almistir. Ayrica biitiin
degiskenler goz oniinde bulunduruldugunda Fen Basarisini en iyi yordayan degisken

ogrencilerin fen 6grenmeye yonelik Oz-Yeterlik algilaridr.
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Tablo 19 Fen Basarisin1 siniftaki 6grenme ortami, Cinsiyet ve

becerileriyle yordamak icin final modelden elde edilen sabit etkiler

0z-diizenleme

Model 1 Model 2
Sabit Etkiler Katsay1 SH Katsay1 SH
ZSAS (Fen Basaris1), Sinif ortalamalar1 i¢in model

Kesme noktast, yqq -.049 .031 -.045 .030
S_FEMALE (Cinsiyet), y1g .039 025 .036 .023
ZSWHSC (Ogrenci Yaklasimi), ¥, .014 .013 -.002 .012
ZSWHTS (Ogretmen Destegi), ¥, -.011 .015 -.022 .012
ZSWHINVO (Katilim) y,q 135%%* .015 075%%* .014
ZSWHINVE (Arastirmalar), ys, -.029* 015 -.074% %% .013
ZSWHTO (Odevler), ¥, A91%* .013 .045%* .014
ZSWHCOOP (Isbirligi), ¥, -.064 %% .014 -.016 .013
ZSWHEQU (Esitlik), ygq 065%** .014 .017 .013
ZSSE (Oz-Yeterlik), yoq 340%** 015
ZSMC (Ust Bilis Stratejileri), Y100 -.009 .013
ZSGOMAP (Ogrenme Yaklagma Hedefleri), y; 1, 085 #* 014
ZSGOPAV (Performans Yaklagsma Hedefleri), y,,q -.063%** .012
ZSGOPAP (Performans Kaginma Hedefleri) , 43¢ .020 .012
ZSGOMAYV (Ogrenme Kaginma), ¥4 .005 010

Not. Anlaml iligkisi olmayan degiskenler modelden ¢ikarilmamistir. SH: Standart

Hata.
*p< .05, **p<.01, ***p<.001
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Tablo 20 Fen Basarisin1 siniftaki 6grenme ortami, Cinsiyet ve 6z-diizenleme becerileriyle yordamak icin final modelden elde

edilen varyans bilesenleri

cot

Model 1 Model 2
Random Etkiler Varyans g 7 Giivenirlik R> vayans 2 Giivenirlik ~ R?
Bilesenleri Bilesenleri
ZSAS (Fen Basarisi),
Simif ortalamast, uy; .308 371 1730.44 %% 745 261 369 1501.15%** 723
S_FEMALE (Cinsiyet), u; .106 371 633.46%** 406 .085 369  599.02%** .363
ZSWHSC (Ogrenci Yaklasimi), Upj 012 371 460.50%* 165 .009 369  463.72%* 147
ZSWHTS (Ogretmen Destegi), us; .019 371 448.57%* 192
ZSWHINVE (Arastirmalar), us; .007 371 417.71%* .091
ZSWHEQU (Esitlik), ug; .007 371 429.20%* .085 .006 369  438.07** .088
ZSSE (Oz-Yeterlik), Ug; .015 369  47.77%%* 193
ESGOMAP (Ogrenme Yaklasma 010 369 426.86* 113
edefleri), uy4;
ﬁSGOPAP (Performans Yaklagma 007 360 45703 120
edefleri), u,3;
1. diizey etkisi, 7; .587 173 513 277

Note: *p< .05, **p<.01, ***p<.001



Sonug¢

Bir¢cok HLM modelinden elde edilen sonuclar gostermistir ki ogrencilerin siniftaki
Ogrenme ortami1 algis1 Ogrencilerin Fen Basarisinin yanmi sira 6z-diizenleme
becerilerini de iyi bir sekilde yordamaktadir. Siniftaki 6grenme ortaminin 7 boyutu
arasinda Odevler en iyi yordayici olarak bulunurken, Isbirligi ve Katilim degiskenleri
bazi modellerde baskic1i degisken olarak gozlenmistir. Ayrica, Fen Basarisini
aciklayan degiskenleri arastirirken Ogrencilerin 6z-diizenleme becerilerinin, Fen
Basarisi ile siniftaki 6grenme ortami degiskenleri arasinda araci degiskenler oldugu
goriilmiistiir. Tiirkiyedeki 7. Simif O6grencilerinin Fen Basarisini ise Fen dersini
ogrenmeye yonelik Oz-Yeterlik algis1 en iyi sekilde yordamistir. Bunu ise Ogrenme
Yaklasma Hedefleri takip etmistir. Bu nedenle Ogrencilere sinifta nitelikli bir
ogrenme ortami hazirlamak onlarin 6z-diizenleme becerilerini ve dolayisiyla da Fen

Basarisini artirmaya yardimei olacaktir.

Smif diizeyinde ise, 6gretmen degiskenlerinin 6z-diizenleme degiskenlerine kiyasla,
siiftaki O0grenme ortami degiskenleriyle daha cok iligkili oldugu bulunmustur.
Ozellikle de fen 6gretmenlerinin Ogrenci Katilimimi Saglama Oz-Yeterligi siniftaki
Ogrenme ortaminin biitiin boyutlartyla ve Fen Basarisiyla anlamh iliskili
bulunmustur. Ogretmen degiskenlerinin genellikle 6z-diizenleme becerilerinin ve
Fen Basarisinin 6nemli yordayicilart olan siniftaki 6grenme ortami degiskenleriyle
iliskili bulunduklar1 soylenebilir. Ancak, O6gretmen degiskenlerinin acikladiklar
varyanslar dikkate alindiginda, bu degiskenlerin etkilerinin bir¢ok teorik arastirmaci

tarafindan ongoriildiigii kadar biiyiik olmadig1 anlagilmaktadir.
Dogurgalar

Bu calisma Tiirkiye’deki ilkogretim okullarindaki fen dersi 6gretiminin kapsamli bir
sekilde arastirmistir. Bu c¢alisma Ogrretmen Ozelliklerini, simif ortamini ve
ogrencilerin 6grenme c¢iktilar1 ve bunlar arasindaki iliskileri dikkate alan bir
arastirmadir. Ayrica, bu calisma siniftaki 6grenme ve O0gretme siireclerini genis bir

sekilde ve cok biiyiik bir 6rneklemle incelendigi, Tiirkiye’de fen egitimi alaninda
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yapilan ilk calismadir. Dolayisiyla bu calismanin bulgulari, 6gretmenler, 6gretmen

yetistirenler, egitim politikacilar1 ve e8itim arastirmacilari icin 6nemlidir.

Bu calismanin bulgulari, smniftaki Ogrenme ortaminin niteliginin 7.  Simf
ogrencilerinin fen derslerindeki 6z-diizenleme becerileri ve Fen Basarisi {izerinde
onemli etkileri oldugunu gostermistir. Dolayisiyla nitelikli bir smmif ortami
yardim etmeye tesvik etmeli, onlara 6grenme siirecinde destek olmali, problemleriyle
ilgilenmeli, dostca yaklasmali. Ayrica, 6grencilere fikirlerini rahatca paylasabilecegi,
tartismalara katilabilecegi, Ogretmen tarafindan esit firsatlar tanindigi, dersin
amaclarinn ve gmrevlerin tamamlanmasinin Onemsendigi bir simf ortami
saglamalidir. Siiftaki 6grenme ortaminin biitiin boyutlar1 6grencilerin 6grenme
ciktilart ile iligkili bulundugu icin fen ogretmenleri bu bilgiyi siniftaki 6grenme ve
Ogretme siireclerinin niteligini artirmak ve 6grencilere daha iyi egitim sunmak icin

kullanabilir.

Bu calismanin bulgular1 6gretmen egitimcileri acisindan da Onemlidir. Ciinki
ogretmen adaylar1 nitelikli 6grenme ortamini nasil saglayacaklari konusunda iyi
egitim almis olmalidirlar. Ornegin bir grup calismasi yapilacagi zaman, dgretmenin
grup calismasinin gereksinimlerini iyl biliyor olmast ve Ogrencileri yanlis
yonlendirmemesi gerekir. Dolayisiyla, 6gretmen egitiminde bazi dersler bu stratejiler
tizerine odaklanmali veya method dersi gibi derslerde nitelikli simif ortaminin

ozellikleri vurgulanmalidir.

Nitelikli simif ortami aym zamanda Ogrencilerin 0z-diizenleme becerilerini
gelistirmede de 6nemli rol oynamaktadir ve bu 6z-diizenleme becerileri Fen Basarisi
ile siniftaki 6grenme arasindaki iligkide araci degiskenler olarak rol oynamaktadir.
Bu nedenle, 6gretmenler 6grencileri fen 6grenmeye motive etmelidirler. Bunun ic¢in
ogrencilerin fen 6grenmeye yonelik Oz-Yeterlik algilari, Ust Bilis stratejilerini
kullanmalar1 ve Ogrenme Yaklasma Hedeflerini artirmak faydali olacaktir. Bu &z-
diizenleme becerileri nitelikli simif ortami ile artirilabilmesinin yani sira farkl

stratejilerle de artirilabilir. Ornegin, 6gretmenler sinifta 6z-yeterligin Bandura (1986)
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tarafindan Onerilen 4 temel kaynagina odaklanarak Ogrencilerin 0z-yeterligini

artirabilir.

Siif diizeyinde ise 6gretmenlerin Ogrenci Katilimim Saglama Oz-Yeterligi smiftaki
ogrenme ortami algisinin ve Ogrenme ¢iktilarinin Ogretmen diizeyindeki en iyi
yordayicist olarak bulunmustur. Bandura’ya (1998) gore oOgretmen oOz-yeterligi
Ogretmen adayr egitimi siirecinde daha degiskendir ve bir kere olustupunda
degistirmek c¢ok zordur (Tschannen-Moran, Hoy ve Hoy, 1998). Bu nedenle,
ogretmen adaylarinin egitim siire dz-yeterligin 4 kaynagi goz oniinde bulundurarak

(Bandura, 1986) diizenlenmelidir.

Ogretmen degiskenlerinin dgrencilerin biligsel ve duyussal ciktilari iizerine etkisini
ampirik olarak inceleyen c¢alismalar ¢cok az oldugu i¢in bu calismanin bulgular
egitim aragtirmacilari i¢in de onemlidir. Ge¢cmisteki teorik calismalarda ongoriilenin
aksine bu calismada kullanilan 6gretmen degiskenlerinin 6grenci ciktilart {izerindeki
etkisinin pek yiiksek olmadigi bulunmustur. Bu nedenle, bu calismanin ileride
yapilacak calismalara rehberlik etmesi beklenmektedir. Ayrica sonuclarin
genellenebilmesi icin bu c¢alismanin tekkrari Onemlidir ve bu c¢alisma farkh

degiskenleri dahil ederek de genisletilebilir.

496



Appendix G

CURRICULUM VITAE

PERSONAL INFORMATION

Surname, Name: Yerdelen, Siindiis

Nationality: Turkish (TC)

Date and Place of Birth: 16 October, 1978, Kars
Marital Status: Single

Phone: +90 312 210 7382

Fax: +90 312 210 7984

e-mail: suyerdelen @ gmail.com

EDUCATION

Degree Institution Year of Graduation

MS Gebze Institute of Technology, 2005
Physics

BS Balikesir University, Physics 2001

High School Kazim Karabekir Anatolian 1996
Teacher Training High School

CERTIFICATE

2000 Balikesir University, Teaching Certificate
Necatibey Faculty of
Education

VISITING SCHOLAR

September Faculty of Education, Studied with Prof. Dr. Robert

2011-Agust University of Alberta, M. KLASSEN

2012 CANADA

WORK EXPERIENCE

2006-Present METU, Department of Research Assistant
Elementary Education

2004-2006 KAfkas University, Department ~ Research Assistant
of Science Education

2003-2004 Gebze Bil Dersanesi Physics Teacher

497



PUPLICATIONS

1. Klassen, R. M., Yerdelen, S., & Durksen, T. (2013). Measuring teacher
engagement: Development of the engaged teachers scale (ETS). Frontline Learning
Research, 1(2), 33-52.

2. Sungur, S. & Yerdelen, S. (2011). Examination of self-regulated learning
processes for low and high achievers in biology. The New Educational Review,
24(2), 207-2015.

3. Sarag, Z., Dursun, A., Yerdelen, S., & Ecevit, F. N. (2007). Calculation of
refractive index changes from thermal lens fringes using continuous wavelet
algorithm. Optics and Laser Technology, 39(4), 769-773.

4. Sarag, Z., Yerdelen, S., Dursun, A., Sarac-Topkara, H., & Ecevit, F. N. (2007).
Processing of thermal lens fringes by S-transform. Optics Communication, 271(2),
349-352.

5. Sarag, Z., Dursun, A., Yerdelen, S., & Ecevit, F. N. (2005). Wavelet phase
evaluation of white light interferograms. Measurement Science and Technology,
16(9), 1878-1882.

6. Yerdelen, S. (2002, August). Liquid Crystals. TUBITAK Science and Technology
Magazine, 417, 32.

PRESENTATIONS

1. Yerdelen, S. & Sungur, S. (2013, September). Turkish Elementary Science
Teachers' Self-Regulation Profiles: Examnation of Gender Difference. Paper
presented at the annual meeting of European Conference on Educational Research
(ECER). Istanbul, Turkey.

2. Klassen, R. M., Yerdelen, S., & Durksen, T. L. (2013, August). Measuring
teacher engagement: Development of the Engaged Teachers Scale (ETS). Paper
presented at the bi-annual meeting of the European Association for Learning and
Instruction. Munich, Germany.

3. Yerdelen, S. & Sungur, S. (2013, April). Turkish science teachers’ job
satisfaction and relations with teacher burnout, efficacy beliefs and work load.
Poster session presented at annual conference of The British Psychological Society
(BPS). Harrogate, UK.

4. Yerdelen, S., Tas, Y., & Sungur, S. (2012, September). Predictors of pre-service

science teacher self-efficacy. Paper presented at the annual meeting of European
Conference on Educational Research (ECER), Cadiz, Spain.

498



5. Yerdelen, S., Sungur, S., & Klassen, R., M. (2012, July). The role of self-
regulatory processes in secondary school students’ biology achievement. Poster
session presented at Biennial Meeting of the International Society for the Study of
Behavioural Development (ISSBD), Edmonton, AB, Canada.

6. Yerdelen, S., & Klassen, R. M. (2012, April). Effect of self-efficacy for self-
regulated learning on anxiety and procrastination. Paper presented at the annual
meeting of the Western Psychological Association, San Francisco, CA.

7. Yerdelen, S. & Sungur, S. (2012, April). Relationship between Turkish
Elementary Science Teachers’ Occupational Well-Being and Some Contextual and
Demographic Characteristics. Paper presented at the annual meeting of American
Educational Research Association (AERA), Vancouver, BC, Canada.

8. Haser, C., Tas, Y., & Yerdelen, S. (2010, August). Perceptions of PhD Qualifying
Examination by Doctoral Students and Directors. Paper presented at the annual

meeting of European Conference on Educational Research (ECER), Helsinki,
Finland.

9. Yerdelen, S. (2009, September). Conceptual Change Text Oriented Instruction
and Science Education. Poster session presented at the European Science Education
Research Association (ESERA) Conference, Istanbul, Turkey.

10. Yerdelen, S., Sarac, Z., & Ecevit, F. N. (2006). September). Optical
characterization of the solutions containing dye by using interferometric methods.
Poster session presented at the 10™ National Chemistry Congress, Kayseri, Turkey.

11. Yerdelen, S., Sarag, Z., & Ecevit, F. N. (2005, September). Determining
refractive index and temperature change maps of thermal lenses by using
wavelet transform method. Poster session presented at the Turkish Physical Society,
23" International Physics Congress, Mugla, Turkey.

WORKSHOPS

April 2012 Meeting of the Western Choosing your multivariate
Psychological Association, technique by Prof. Dr. Barbara
Burlingame, CA, US TABACHNICK

May 2012 University of Alberta, Introduction to Structural Equation
Edmonton, AB, Canada. Modeling Workshop by Prof. Dr.

Gregory HANCOCK
AWARD
April 2012 American Educational Research International Travel Award

Association, Annual Conference

499



SCHOLARSHIPS

2011-2012 Abroad Research Scholarship for Turkish Higher Education
Doctoral Students Education Council

MEMBER

2011-Present Alberta Consortium for Motivation Doctoral student member
and Emotion

2012-2013 American Educational Research Doctoral student member
Association

2012-2013 Western Psychological Association Doctoral student member

PROJECTS
1. Name : Perceptions of PhD Qualifying Examination by
Doctoral Students and Directors in METU
Project Director : Assist. Prof. Dr. Cigdem HASER
Date :2010-2011
Funded By : METU - BAP
2. Name : Teacher Efficacy And Professional Learning
Project Director : Prof. Dr. Gary J Heck
Date :2011-2012
Funded By : The Alberta Teachers’ Association
FOREIGN LANGUAGES
English
COMPUTER PROGRAMS

Computer: MS Office tools, SPSS, ITEMAN, LISREL, AMOS, HLM, and
MATLAB

HOBBIES

Photography, Cycling. Traveling, Karate Do.

500



Appendix H

TEZ FOTOKOPISI iZIN FORMU

ENSTITU

Fen Bilimleri Enstitiisii

Sosyal Bilimler Enstitiisii -

Uygulamali Matematik Enstitiisii

Enformatik Enstitiisi

Deniz Bilimleri Enstitiisii

YAZARIN

Soyadi : Yerdelen
Adi : Siindiis
Boliimii : [Ikogretim

TEZIN ADI: Multilevel Investigations of Students’ Cognitive and Affective
Learning Outcomes and Their Relationships with Perceived Classroom
Learning Environment and Teacher Effectiveness

TEZIN TURU : Yiiksek Lisans Doktora -

. Tezimin tamamindan kaynak gosterilmek sartiyla fotokopi alinabilir.

. Tezimin i¢indekiler sayfasi, 0zet, indeks sayfalarindan ve/veya bir
boliimiinden kaynak gosterilmek sartiyla fotokopi alinabilir.

. Tezimden bir (1) y1l siireyle fotokopi alinamaz. -

TEZIN KUTUPHANEYE TESLiM TARIHi:

501



