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ABSTRACT

MULTILEVEL ANALYSIS OF STUDENTS SCIENCE
ACHIEVEMENT IN RELATION TO CONSTRUCTIVIST LEARNING
ENVIRONMENT PERCEPTIONS, EPISTEMOLOGICAL BELIEFS,
SELF-REGULATION AND SCIENCE TEACHERS
CHARACTERISTICS

Pamuk, Savas
Ph.D., Department of Elementary Education
Supervisor: Assoc. Prof. Dr. Semra Sungur

Co-Supervisor: Prof. Dr. Ceren Oztekin

August 2014, 441 pages

This study aimed to examine student science achievement in relation to
constructivist learning environment perceptions, epistemological beliefs, self-
regulation and science teacher characteristics. Data were collected using a battery of
instruments administered to both 137 science teachers and their 3281 seventh grade
students in Ankara, Turkey.



Several Hierarchical Linear Modeling analyses were conducted to analyze the
two level-data which were student-level that were self-regulation (i.e., self-efficacy,
achievement goal orientations, task value, and metacognitive self-regulation),
epistemological beliefs, and constructivist learning environment perceptions
students’ achievement; and teacher-level that were self-efficacy, achievement goal
orientations, epistemological beliefs, student-centered beliefs and practices, and

individual citizenship behaviors.

Findings indicated that students’ constructivist learning environment
perceptions were significant predictors of their epistemological beliefs, self-
regulation, and science achievement. Students with sophisticated epistemological
beliefs tend to be more self-regulated and successful in science. Also, performance
avoidance goals were negatively related to science achievement. Self-regulation
variables mediated the relationship of epistemological beliefs variable with science
achievement. Students of teachers with sophisticated beliefs tend to perceive their
science classes as constructivist learning environment at higher levels. Moreover,
students taught by teachers who were self-efficacious for Instructional Strategies and
with Ability Approach goals feel free in their classroom respectively to have a shared
role and to practice the construction of scientific knowledge. High level of teachers’
Efficacy for Student Engagement was negatively related with students’ naive
epistemological beliefs. Moreover, teachers’ naive beliefs were positively associated
with students’ sophisticated beliefs. And lastly, teachers’ self-efficacy in classroom

management was negatively related with students’ self-efficacy.

Keywords: Science Education, Constructivist Learning Environment,

Epistemological Beliefs, Self-Regulation, Teacher Characteristics



0z

OGRENCILERIN FEN BiLIMLERI DERSINDEKI BASARILARININ
YAPILANDIRMACI OGRENME ORTAMI ALGISI, EPISTEMOLOJIK
INANCLAR, OZ-DUZENLEME BECERILERI VE OGRETMEN
OZELLIKLERI ILE OLAN ILiSKISININ COK DUZEYLIi ANALIZI

Pamuk, Savas
Doktora, Ik gretim Boliimii
Tez Yoneticisi: Dog. Dr. Semra Sungur
Ortak Tez Yoneticisi: Prof. Dr. Ceren Oztekin

Agustos 2014, 441 sayfa

Bu calismanin amaci 6grencilerin fen bilimleri dersindeki basarilarinin
yapilandirmaci 6grenme ortami algisi, epistemolojik inanglar, 6z-diizenleme
becerileri ve 6gretmen 6zellikleri ile olan iligkisini arastirmaktir. Bu ¢aligma Ankara
ili 6lgeginde yapilmis olup, calismaya 137 fen 6gretmeni ve bu 6gretmenlere ait 3281

yedinci siif 6grenci katilmstir.

Ogrenci ve dgretmen diizeylerindeki veriler, ok sayida Hiyerarsik Lineer

Model analizi vyiiriitiilerek analiz edilmistir. Ogrenci diizeyi degiskenleri

Vi



yapilandirmaci 6grenme ortami algisi, epistemolojik inanclar, 6z-dizenleme
becerileri (6z-yeterlik, hedef yonelimi, deger verme ve bilisétesi 6z-dlizenleme) ve
fen basarisindan olusmaktadir. Ogretmen diizeyi degiskenleri ise 0Oz-yeterlik
inanglari, hedef yonelimleri, epistemolojik inanglar, 6grenci merkezli uygulamalar ve

inanclar ve kisisel vatandaslik davranislarindan olusmaktadir.

Bulgular, 6grencilerin yapilandirmaci 6grenme ortami algisinin onlarin
epistemolojik inanglari, 6z-diizenlemeleri ve fen basarilari i¢in 6nemli bir yordayici
oldugunu gostermistir. Sofistike epistemolojik inanglara sahip 6grenciler yiiksek 6z-
diizenleme becerileri ve yiiksek fen basaris1 gdstermistir. Ogrencilerin performanstan
kaginma hedeflerinin fen basarilari ile olumsuz iliski i¢inde oldugu bulunmustur. Ote
yandan 6grencilerin 6z-diizenleme becerilerinin onlarin epistemolojik inanglar ile
fen basaris1 arasindaki iliskide araci rolii oynadigi bulunmustur. Ogretmenleri
sofistike epistemolojik inanglara sahip 6grencilerin yapilandirmaci 6grenme ortami
algisinin yiiksek oldugu bulunmustur. Ogretim stratejilerini kullanma agisindan
yuksek 0z-yeterlige sahip ve daha ¢ok performans yaklagsma hedefleri olan
Ogretmenlere sahip 6grenciler siniflarinda 6grenme ortamindaki kararlara katilmada
ve bilimsel bilgiyi yapilandirmada kendilerini daha 6zgiir hissetmislerdir. Ogrenciyi
derse entegre etmede yiksek 0z-yeterlige sahip olan Ogretmenlerin Ggrencileri
sofistike epistemolojik inanglarda daha zayif ¢ikmislardir. Ayrica naif epistemolojik
inanclara sahip 6gretmenlerin 6grencileri daha sofistike epistemolojik inanglara sahip
cikmistir. Son olarak smif yonetimi konusunda yiliksek 0Oz-yeterlige sahip
ogretmenlerin  Ogrencileri daha diisiik 0Oz-yeterlik inancina sahip olarak

bulunmuslardir.

Anahtar Kelimeler: Fen Egitimi, Yapilandirmaci Ogrenme Ortami Algisi,
Epistemolojik Inanclar, Oz-Diizenleme Becerileri, Ogretmenlerin Karakteristik
Ozellikleri
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CHAPTER |

INTRODUCTION

International assessment studies (Programme for International Student
Assessment, [PISA], 2003; 2006; 2009; Trends in International Mathematics and
Science Study, TIMMS, 1999; 2007) revealed unsuccessful results regarding science
education in Turkey compare to other countries: average scores in science achieved
by Turkish students were considerably lower than that of average countries. These
results prompted researchers in Turkey to investigate the possible factors influencing
students’ science achievement. They produced similar findings those reported by
other researchers. Among them are self-regulation (e.g. Sungur & Gungoren, 2009;
Tas, 2008; 2013; Yerdelen, 2013; Yuruk, 2007), epistemological beliefs (e.g.
Kizilgunes, Tekkaya, & Sungur, 2009, Uysal, 2010), and learning environment
perceptions (e.g. Sungur & Gungoren, 2009; Uysal, 2010; Yerdelen, 2013) are
considered as significant factors affecting students’ achievement. In addition,
teachers’ some personal characteristics, such as self-efficacy (e.g. Tschannen-Moran,
Woolfolk-Hoy, & Hoy, 1998; Woolfolk Hoy & Davis, 2005; Yerdelen, 2013),
achievement goals (e.g. Butler, 2007), epistemological beliefs (e.g. Luft & Roehrig,
2007), student-centered beliefs and practices, and individual citizenship behaviors
(e.g. Woolfolk Hoy, Hoy, & Kurz, 2008) have influences on students’ achievement.
Therefore, the aim of this dissertation is to examine the interrelations among them
and to determine the possible predictors that influencing students’ science

achievement.



Considerable body of research in educational psychology indicated that
students’ self-regulation has a significant role in their learning and academic
achievement (e.g., Bandura, 1986; Pintrich, 2000; Zimmerman, 2000). Self-
regulation refers to “an active, constructive process whereby learners set goals for
their learning, and the attempt to monitor, regulate, and control their cognition,
motivation and behavior, guided and constrained by their goals and the contextual
features in the environment” (Pintrich, 2000, p. 453). According to Risemberg and
Zimmerman (1992), self-regulated students are likely to be more successful than
students that depended on their teachers to do a learning task. Indeed, self-regulated
students believe in their abilities to do given tasks successfully, set effective goals for
themselves, and have positive perceptions of task, as well as use metacognitive
strategies effectively (Pintrich, 2000; Risemberg, & Zimmerman, 1992). Thereby,
self-regulation consists of not only cognitive components but also motivational
components. Motivational component involves motivational beliefs, such as self-
efficacy, achievement goals, and task value. Cognitive component, on the other hand,
concerns the ability of choosing appropriate cognitive and metacognitive strategies to

use for own learning (Pintrich, 2000).

As far as each component of self-regulation are considered, motivational
component emphasizes motivational beliefs. As a one of the key constructs in
motivational component, self-efficacy refers to judgment people make about their
capabilities to organize and perform actions to reach designated levels of attainment
(Bandura, 1997). Accordingly, if individuals have beliefs that they can achieve a task,
they have greater motivation to act (Pajares, 2002). In a similar manner, Pintrich and
Schunk (1996) defined self-efficacy as their task specific judgments about their
academic abilities. Thus, higher self-efficacy beliefs not only enable students to
attempt more difficult tasks, but also to have more persistence in face of the
difficulties, and to construct different strategies to learn meaningfully. Thus, students
with higher confidence in their learning abilities are more successful academically

(Areepattamannil, Freeman, & Klinger, 2011; Britner & Pajares, 2006; Kupermintz,
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2002; Lent, Brown, & Larkin, 1984; Pajares, Britner, & Valiante, 2000; Pintrich &
DeGroot, 1990; Yerdelen, 2013). Within the motivational component, another self-
regulation variable that affects students” academic achievement is achievement goals.
Achievement goals concern the purposes for engaging in achievement behavior
(Pintrich & Schunk, 2002). According to achievement goal theory, students’ goals for
learning guide their behavior in achievement settings (Ames, 1992; Pintrich, 2000).
Therefore, the main focus of the theory is on students’ thinking about themselves,
their tasks, and their performance (Anderman & Midgley, 1997). Two major goal
orientations with different labels have been identified by researchers regarding
function in an achievement situation: mastery goals and performance goals. Mastery
goals are related with adopting to learn and to master a task, to develop new skills to
do it, to enhance competence, and to gain new insights about doing that task (Pintrich
& Schunk, 2002). Performance goals, on the other hand, concern with adopting to
demonstrate own competence or ability to others and to be the best in a group on
doing a task (Pintrich & Schunk, 2002). Elliot and Harackiewicz (1996) further
defined mastery and performance goal orientations under two dimensions, namely
approach and avoidance. According to this division, learning and mastering to achieve
a task are most important for an individual with mastery approach goals. Conversely,
an individual with mastery avoidance goals is most concerned with not falling short
of their own self set standards for mastery (Elliot, 1999; Pintrich, 2000). On the other
hand, whereas for an individual with performance approach goals, focusing on
outperforming others and having favorable judgments about their competence is most
important, for an individual with performance avoidance goals, focusing on avoiding
unfavorable judgments about their competence and looking incompetent is more
critical (Elliot & Harackiewicz, 1996). Studies examining the relationship between
achievement goals and academic achievement generally revealed positive association
between mastery goals and achievement (e.g, Bargezar, 2012; Linnenbrink-Garcia,
Tyson, & Patall, 2008; Yerdelen, 2013). However, findings were inconsistent
concerning the relationship between performance goals and achievement. While some
studies demonstrated positive relations (Barzegar, 2012; Elliot and McGregor, 2001,
Wolters, 2004), others reported no relationship (Tas, 2008, 2013; Yerdelen, 2013).
3



These findings suggest that students who adopt mastery goals are more likely to take
more difficult tasks and use effective learning strategies, but performance approach
goals adapted students focus on outperforming other, thus, may not be successful as
mastery approach goals adapted students. Last important aspect of motivational
component of self-regulation is task value defined as students’ perception of relative
value attributed to the tasks in terms of their interest and significance and it is a
motivator factor for engagement them in academic activities (Wigfield & Eccles,
1992). Task value is composed of three values, attainment value, intrinsic value, and
utility value, which are considered as affective on achievement-related outcomes in
the expectancy-value model (Wigfield & Eccles (1992). While attainment value
concerns with “importance of what task?”, intrinsic value that deals with “interest”,
utility value, however, that focus on “usefulness”, and ‘“cost”. Research on the
relationship between task values and academic achievement, on the other hand, were
produced inconsistent finding. While some studies found a positive relation (Bong,
2001, Kzehri azar, Lavasani, Malahmadi, & Amani, 2010), Liem, Lau, and Nie (2008)
reported no relation.

In with the available literature on motivational components of self-regulation,
in this dissertation, it was expected that students’ self-efficacy, mastery and
performance goals, and task values significantly and positively predict their academic
achievement. It was believed that if students have high self-efficacy beliefs, are
intrinsically goal oriented, and appreciate the value of learning tasks, they challenge
the difficulties in learning science and try to use new strategies to overcome these
difficulties, show willingness to learn more difficult tasks, as well as give importance
learning activities and aware of their benefits. As far as performance approach are
considered, current study expected to find science achievement correlated positively
with performance approach goals, but negatively with Mastery and performance
avoidance goals. It is reasonable assumed that students who are adopted to mastery
and performance avoidance goals, avoid to misunderstand and refrain from looking

incompetent as well as stupid compare to others tended to exhibit standard efforts of
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not being wrong and use normative standards not to be lowest performer in class
(Pintrich, 2000) (see Figure 1.1).

Within the cognitive component, however, metacognitive self-regulation can
be regarded as a key aspect of self-regulation (Pintrich, 2000). Metacognition,
according to Brown (1987, p. 66), is “one’s knowledge and control of own cognitive
system” Brown’s (1987) framework divided metacognition into two components:
knowledge of cognition and regulation of cognition. Former one is related to
knowledge of individuals about their own cognition, latter one, on the other hand, is
focused on individuals’ metacognitive activities to regulate their cognition about their
learning (Schraw & Moshman, 1995). Similarly, Flavell (1979) proposed
metacognition as an individual’s knowledge about own cognitive activities and
regulation of cognition in his/her learning processes. But, his framework, which were
quite different from Brown’s (1987) framework, explained metacognition by
including metacognitive knowledge and metacognitive experiences or regulations. In
his framework, metacognitive knowledge included three components namely,
knowledge of task, knowledge of person, and knowledge of strategy. Metacognitive
experiences or regulations, however, dealing with the regulation of an individual’s
own cognition, cover three stages namely, planning, monitoring, and evaluation
(Schraw & Moshman, 1995). The correlation between metacognitive skills, thought
has been regarded as important components of self-regulation, and science
achievement is not clear. Some found positive correlation (Akyol, Sungur, Tekkaya,
2009; Georghiades, 2004; Topcu & Yilmaz-Tuzun, 2009; Yuruk, 2007), but some
others did not found (Yerdelen, 2013; Yumusak, Sungur, & Cakiroglu, 2007).
Nevertheless, in the present study, it is expected that metacognitive self-regulation is
positively linked to students’ science achievement. Since students who are
metacognitively active plan, monitor, and evaluate their learning process and change
the strategies tended to be successful in their class and have better understandings of

science topics.



Apart from self-regulation, students’ beliefs about nature of knowledge are
also found to be significantly related to their learning outcomes (see Hofer & Pintrich,
2002). Hofer and Pintrich defined epistemological beliefs (1997, p. 435) as “how
individuals come to know, the theories and beliefs they have about knowing, and the
manner in which such epistemological premises are part of and an influence on
cognitive process of thinking and reasoning beliefs about the processes of knowing
and the nature of knowledge”. Hofer and Pintrich (1997) proposed that there are two
general structure of epistemological beliefs. First one is beliefs about the nature of
knowledge (i.e., including certainty of knowledge and simplicity of knowledge) second
one is beliefs about the nature or process of knowing (i.e., including source of
knowledge and justification of knowing) (Hofer & Pintrich, 1997). Beliefs about
certainty of knowledge refers to absolute or fixed understanding of knowledge, while
beliefs about simplicity of knowledge is related to complexity or accumulation of
knowledge. Beliefs about source of knowledge refers that knowledge belongs to an
external authority. And finally, beliefs about justification of knowing is related with
the evaluating knowledge claims of an individual. Accordingly, individuals who have
sophisticated beliefs in these dimensions are more likely to believe that scientific
knowledge is tentative, subjective, and evolving, Individuals with naive beliefs, on
the other hand, tend to perceive scientific knowledge as certain and unchanging,
objective, and discovered. Studies that examined the role of epistemological beliefs
on academic achievement generally found positive associations between
sophisticated beliefs and academic performance (Conley, Pintrich, Vekiri, &
Harrison, 2004; Elder, 1999; Kizilgunes, et al., 2009; Schommer, 1990; Smith,
Maclin, Hougthon, & Hennessey, 2000), learning approaches (Kizilgunes, et al.,
2009; Ozkan, 2008; Ozkal, Tekkaya, Cakiroglu, & Sungur, 2009), and motivational
beliefs and cognitive strategies (Braten & Stromso, 2004; Bruning, Schraw, &
Ronning, 1995; Hofer, 1994; Hofer & Pintrich, 1997; Kizilgunes et al., 2009; Paulsen
& Feldman, 1999; Schutz, Pintrich, & Young, 1993). For instance, Paulsen and
Feldman (1999) showed that that students who had sophisticated beliefs in simple

knowledge were more likely to be self-efficacious about their learning capacity, to
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hold an intrinsic goal orientation, and to appreciate the value of their learning task.
Students having naive beliefs in quick learning were less likely to appreciate the value
of learning tasks and have intrinsic goals. Sophisticated beliefs in fixed ability were
positively related with being self-efficacious about their learning capacity, holding an
intrinsic goal orientation, and appreciating the value of their learning task.
Sophistication in epistemological beliefs was also found to be positively related with
adapting to mastery goals and engaging in material more deeply (Schutz, Pintrich, &
Young, 1993), and with intrinsic motivation, self-efficacy, self-regulation, and
academic achievement in mathematics. (Hofer 1994). Furthermore, in Braten and
Stromso’ (2004) study, naive beliefs in quick learning were negatively associated
with mastery approach goals, but positively with performance approach and
performance avoidance goals. Kizilgunes et al. (2009) found that students’
achievement motivation mediated the relations between their epistemological beliefs
and science achievements. Based on the abovementioned findings, current study
expected that sophisticated epistemological beliefs are positively associated with self-
efficacy, intrinsic goals, task value, metacognitive self-regulation, and achievement

(see Figure 1.1).

The quality of learning environment that are perceived by students is assumed
to be another predictor of their academic achievement (Baek, & Choi, 2002; Dorman,
2001; Fraser, 1994; Margianti, Fraser & Aldridge, 2002). Walberg (1981) stated that
psychological model of educational productivity has a multifactor structure that
includes quality learning environment, quality of instructions, roles of age, ability,
and motivation. All of these factors in a multiplicative structure (Fraser, 2007). It
means that “any factor at a zero point will result in zero learning, thus either zero
motivation or zero time for instruction will result in zero learning” (Fraser, 2007, p.
104). Thus, it is obvious that learning environment has been a significant focus for
researchers as well as other factors that affect educational productivity. The studies
on learning environment perception have generally focused on the development and
validation of instruments to measure participants’ perceptions of it (Fraser, 1998). At
early stages of developing instruments, instruments were mostly teacher-centered, but
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student-centered instruments has been focus for recent instruments (Fraser, 2007).
The Constructivist Learning Environment Survey (CLES; Taylor & Fraser, 1991)
among others, assist researchers and teachers to determine students’ perceptions of
learning environment in their student-centered classrooms which in turn help them to
re-design their teachings by reflecting on their own epistemological expectations. It
had five sub-scales assessing to which extent they relate science to students’ out of
school experiences, practice provisional status of scientific knowledge, question what
is going on in the lesson, participate in planning, conducting, and assessing of
learning, and communicate with their classmates and teachers in the classroom.
Inevitable, the relationships of learning environment perceptions with students’
cognitive and affective learning outcomes has been focused on many research studies
(for review see Fraser, 2007). For example, students’ constructivist learning
environment perceptions were investigated either in a relation to students’ academic
achievement (Allen & Fraser, 2007; Baek & Choi, 2002; Dorman, 2001; Goh &
Fraser; 1998; Roth, 1997; Snyder, 2005; Sungur & Gungoren, 2009; Wolf & Fraser,
2008; Yerdelen, 2013), epistemological beliefs (Ozkal et al., 2009; Yilmaz-Tuzun &
Topcu, 2010), and some self-regulation variables, such as self-efficacy (Arisoy, 2007,
Dorman, 2001; Dorman, Fisher, & Waldrip, 2006; Sungur & Gungoren, 2009;
Yerdelen, 2013), achievement goals (Ames, 1992; Arisoy, 2007; Sungur & Gungoren,
2009; Yerdelen, 2013), task value (Arisoy, 2007), and metacognition (Yilmaz-Tuzun
& Topcu, 2010; Yerdelen, 2013) or indirectly through its effect on other constructs.
For example, self-regulation found to moderates the influence of learning
environment perceptions on academic achievement (Kizilgunes, et al., 2009; Patrick,
Ryan, & Kaplan, 2007; Peters, 2013; Sungur & Gungoren, 2009; Yerdelen, 2013).
The more students perceive science class as constructivist, the more they are capable
of doing well in science, intrinsically goal oriented, aware of the value of learning
tasks, metacognitively active, and have sophisticated beliefs about knowledge and
knowing. Ozkal et al. (2009) stated that science teachers can help students realize that
scientific knowledge is evolving and developing to change by providing more

constructivist learning environment. Thus, this study proposed that students’
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perception of learning environment may have effect on their epistemological beliefs,
self-regulation, and their science achievement. The study further proposed that the
association of their perceptions and science achievement may be mediated by self-
regulation. With this study, students’ perception of learning environment was
examined at both Level-1 and Level-2 (as an aggregated variable). Accordingly, it
was proposed that class’ aggregate perceptions of learning environment could also
play a role in the prediction of students’ academic achievement, epistemological

beliefs, and self-regulation (see Figure 1.1).

Besides the role of student’s outcomes related to their personal characteristics
on their achievement, the critical role of teachers’ beliefs on teaching and learning
and on students’ achievements were suggested to discuss (see Butler, 2007).
Teachers’ beliefs are known to have a critical role on their planning, decisions about
class management, teaching strategies, relationships with students, and assessment
(Woolfolk Hoy, Hoy, & Davis, 2009). Teacher self-efficacy, among many others,
emerged as a powerful belief that can shape or guide their own thoughts and actions
while acting as a teacher. Teacher self-efficacy beliefs defined as “the teacher’s belief
in her and his ability to organize and execute the courses of action required to
successfully accomplish a specific teaching task in a particular context” (Tschannen-
Moran, Woolfolk Hoy, & Hoy, 1998, p. 233). Tschannen-Moran, et al. (1998)
examined teachers’ sense of efficacy under three dimensions, namely Instructional
Strategies (i.e., confidence in using various instructional strategies), Classroom
Management (i.e., confidence in managing classroom effectively), and Student
Engagement (confidence in engaging students to do success for a task). According to
a proposed framework by Woolfolk Hoy and Davis (2005), there are directly or
indirectly links among teachers’ efficacy beliefs and many students’ outcomes, such
as goal orientation, self-efficacy, task value, self- regulation, and academic
achievement. However, Klassen, Tze, Betts, and Gordon’s (2011) literature review of
the studies between 1998 and 2009 indicated that there were so little research in the
literature that these studies found positive correlation or no correlation among these
variables. According to Guo, Mcdonald Connor, Yang, Roehring, and Morrison
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(2012), Guo, Piasta, Justice, and Kaderavek (2010), and Woolfolk Hoy and Davis
(2009), teachers’ self-efficacy beliefs had an effect on students’ self-regulation and
academic achievement, and also the interaction of students’ perception of learning
environment, and their academic achievements. In addition to teachers’ self-efficacy
beliefs, achievement goal theory can provide a significant focus to conceptualize
teacher motivation (Butler, 2007). According to Butler and Shibaz (2008), teachers’
goal orientations predict students’ perceptions about teachers’ support, inhibited
questioning, and help seeking. This might create direct or indirect effect on students’
motivational outcomes and academic achievement. Various information can be found
in the literature that investigated the influence of teachers’ goal orientations (Butler,
2007) on their students’ academic achievement. On the other hand, Deevers (2000)
and Friedel, Cortina, Turner, and Midgley (2007) indicated that teachers’ mastery and
performance goals were found as predictors of students’ achievement goals. Teachers
with a strong sense of efficacy and intrinsic goal orientations are more likely to be
more open to new ideas; to experiment with new methods to better meet the needs of
their students; to use powerful but potentially difficult-to-manage methods such as
inquiry and small group work; to select strategies that support students greater
learning; to attend to the special needs of exceptional students; to set clear,
challenging, and high learning goals; to persistently reteach when necessary, to be
motivated to students to reach goals; to cooperate in class activities and value
learning. In this settings, students tend to have more confidence in learning science,
to be intrinsically goal-oriented, to attain value of learning activities, to be
metacognitively active, to have tentative beliefs about knowledge and knowing, to
percept positive learning environment to their learning, and to be more successful in
science. In this dissertation, it was expected that teachers’ high level of self-efficacy
and intrinsic goal orientations may have positive effects on students’ science
achievements, self-regulation components, epistemological beliefs, and their

perception of learning environment (see Figure 1.1).
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As emphasized before, teachers’ beliefs have a guider effect on teacher’s
planning, decisions about class management, teaching strategies in other words on
teachers’ practice (Woolfolk Hoy, Hoy, & Davis, 2009). Therefore, to understand a
teachers’ practice, their beliefs has a critical value (Luft & Roehrig, 2007).
Educational researchers that studied in this area generally stated that teachers’ beliefs
are directly connected with their actions in the classroom (Fang, 1996; Guskey, 1986;
Hashweh, 1996; Kang & Wallace, 2004). With respect to this perspective, teachers
that have student-centered beliefs are adjusted to be aware about their students’
interests, capabilities, knowledge, and requirements, because these teachers believe
that if the instructional plans are adapted to the needs of the students, they can learn
better (Woolfolk Hoy, Hoy, & Kurz, 2008). On the other hand, Meece, Herman, and
McCombs (2003) claimed that if teachers use learner-centered practices, their
students reported stronger mastery and performance goals. Thus, this study was a new
attempt to investigate direct or indirect effects of student-centered beliefs and
practices on students’ science achievements, self-regulation components,
epistemological beliefs, and their perception of learning environment. In this study, it
was expected that student-centered beliefs and practices are positively linked to
students’ achievement, their perception of learning environment, epistemological
beliefs, and self-regulation, because it was believed that student-centered beliefs and,
especially, practices may promote students feeling to challenge learning difficulties,
to try to better understanding, to use new strategies to learn better, and to appreciate

the value of learning activities (see Figure 1.1).

Another teacher level variable that may be related to student related outcomes
involve individual citizenship behavior. Individual citizenship behavior was
described by Woolfolk Hoy, Hoy, and Kurz (2008) as “voluntary and discretionary
citizenship behavior of teachers that exceed the formal expectation of the job” (p.
825). Greater citizenship behaviors mean teacher’s willingness to exceed the formal
expectations of a teacher. Such teachers exhibit extra effort to help students to be
successful, to meet and work with students’ parents. Teachers who are high on

organizational citizenship use their talents to enhance students’ achievement and
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adapt easily to apply new teaching approaches and useful teaching strategies in their
teaching (DiPaola & Hoy, 2005, Woolfolk Hoy, Hoy, & Kurz, 2008). This is actually
related with students’ learning environment. Teachers that have high level of
citizenship behaviors are thoughtful to act students’ achievement, give high
importance to teach professionally, and are unselfish to help their students (Woolfolk
et al., 2008). These characteristics give an attempt to them and their students to create
positive learning environment. If students perceive their classroom learning
environment positively, they learn better and have better academic achievement
(Allen & Fraser, 2007; Baek & Choi, 2002; Dorman, 2001; Fraser, 1989; Goh &
Fraser; 1998; Roth, 1997; Snyder, 2005; Sungur & Gungoren, 2009; Wolf & Fraser,
2008; Yerdelen, 2013). Based on the research reviewed above the current study aims
to examine the relationship of practices and individual citizenship behaviors with
students’ achievement, perception of learning environment, and self-regulation to
arrive an information about these relationships. Expectation of this study was that
high level of teachers’ citizenship behaviors are positively linked to students’
achievement, their perception of learning environment, epistemological beliefs, and

self-regulation (see Figure 1).

Educational researchers were also interested in teachers’ epistemological
beliefs as one of the factors influencing student related outcomes. Teachers’
epistemological beliefs concern teachers’ views about nature and acquisition of
knowledge (Luft & Roehrig, 2007). The definition of epistemological beliefs was
done by Hofer and Pintrich (1997) as “how individuals come to know, the theories
and beliefs they have about knowing, and the manner in which such epistemological
premises are part of and an influence on cognitive process of thinking and reasoning
beliefs about the processes of knowing and the nature of knowledge” (p. 435).
According to Luft and Roehrig (2007), epistemological beliefs and other teachers’
beliefs about learning, understanding, and student knowledge are interplayed.
Brownlee, Boulton-Lewis, and Purdie (2002) and Hashweh (1996) claimed that

teachers’ conceptualization of knowledge shapes their teaching beliefs. Accordingly,
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teachers that have sophisticated epistemological beliefs are more aware of student
alternative conceptions, use more effective teaching strategies, and create more
qualified learning environment for students to enhance their learning. Thereby, it may
be expected that students that are taught by teachers that have sophisticated
epistemological beliefs are more successful. However, the literature has little
information about the effect of teachers’ epistemological beliefs on students’
outcomes. With this study, it was proposed that teachers who have sophisticated
epistemological beliefs are more likely to provide a positive learning environment for
their students to be highly motivated to learn science, and finally, to be successful in
science class. And also, their epistemological beliefs may be in a relationship with

their students’ epistemological beliefs (see Figure 1.1).

Overall, in the field of science, there is a need to explore the predictors of
students’ science achievement regarding their self-regulation (i.e. self-efficacy,
achievement goal orientations, task value, and metacognitive self-regulation),
epistemological beliefs, and perception of learning environment by controlling
mediator role of teacher’s characteristics (i.e. self-efficacy, achievement goal
orientations, epistemological beliefs, student-centered beliefs, and individual
citizenship behaviors). And also, there is a need to investigate the predictors of self-
regulation, epistemological beliefs, and perception of learning environment.
Accordingly, the purpose of the present study was to investigate the ways in which
teacher or class level (Level-2) variables affect student level (Level-1) variables, and
in turn affect 7" grade students’ science achievement in Ankara. The main outcome
variable was students’ science achievement and student level variables were Self-
Regulation (i.e. Self-Efficacy, Achievement Goal Orientation, Task Value, and
Metacognitive Self-Regulated Learning), Epistemological Beliefs, and Constructivist
Learning Environment. Teacher level variables were Self-Efficacy, Achievement
Goal Orientation, Epistemological Beliefs, Student-Centered Beliefs and Practices,
and Individual Citizenship Behavior. By using these level-1 and level-2 variables,
interrelationships among 7" grade students’ self-regulation, epistemological beliefs,

constructivist learning environment, science achievement, and their science teachers’
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personal characteristics were investigated. To achieve this purpose, numerous
Hierarchical Linear Modeling analyses were conducted. The proposed model for this
study was presented in Figure 1.1. Accordingly, all student level factors have directly
effects on students’ science achievement. All teacher level factors also have direct
effects on students’ achievement. Moreover, it was expected that some teacher level
variables mediated the relationship between student level variables and students’
science achievement. On the other hand, interaction of teacher level variables with
student level variables was suggested. And lastly, students’ self-regulation variables
were proposed to mediate the relationship of students’ epistemological beliefs and

constructivist learning environment with students’ science achievement.
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Figure 1.1 The proposed model that presented the relationships among teacher level (Level-2), student level (Level-1), and

students’ science achievement.
Note. Black arrows refer to relationship from predictors to outcome variables. Blue arrows refer to mediator effects of level-2

variables on level-1 predictors and outcome variables.



1.1 Significance of the Study

Over the decades, the main focus of educational psychology has been student
motivation and how to improve students’ achievement (Butler, 2007). The foremost
theorists of the educational psychology, Bandura (1986), Pintrich (2000), and
Zimmerman (2000), claimed that students’ learning and academic achievement are
affected from their background characteristics, beliefs, and self-regulation.
Additionally, students’ perception of their learning environment and their concerns
about the nature of knowledge and justification of beliefs, in other word
epistemological beliefs, affect students learning outcomes (Fraser & Walberg, 1991).
Although, in the literature some studies did not indicate any significant effect of these
constructs on students’ learning, considerable research revealed powerful effects of
self-regulation, epistemological beliefs, and the perception of learning environment
on students’ academic achievement. Similarly, although some research indicated that
students’ self-regulation is in a relationship with their epistemological beliefs and the
perception of learning environment, little is known about the influence of
epistemological beliefs and the perception of learning environment on students’ self-
regulation. In addition to all of these relationships, it cannot be denied that teachers’
beliefs have influences on students’ achievement (Butler, 2007). Tschannen-Moran,
Woolfolk-Hoy, and Hoy (1998) stated that teachers’ beliefs about own teaching
performance or achievement had positive effects on students’ learning outcomes.
However, little is known about the influence of teachers’ beliefs, goal orientations,
and practices on students’ self-regulation, epistemological beliefs, and the perception
of their learning environment. This study aims at investigating factors that influence
students’ academic achievement by examining their beliefs, self-regulation, and the
perceptions of their learning environment in relation to their teachers’ beliefs, goal

orientations, and practices.
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Moreover, Wolters and Pintrich (1998) claimed that motivational and
cognitive components of self-regulation are differentiated with respect to different
domains. Therefore, examining the students’ self-regulation, epistemological beliefs,
the perception of learning environment in science class are important to make their
learning environment active and student-centered and improve their positive
perception of learning environment. Many of assessment studies (Programme for
International Student Assessment, [PISA], 2003; 2006; 2009; Trends in International
Mathematics and Science Study, TIMMS, 1999; 2007) indicated that average scores
of students from Turkey with respect to science and technology were considerably
lower than average countries. These results created a need to develop new curriculum
to improve students’ achievement in science and Turkish Ministry of National
Education designed a new curriculum to educate students as scientifically and
technologically literate, thereby, to enhance their learning science (Ministry of
National Education, 2013). The new curriculum was developed by focusing on being
actively engaged and constructivist-oriented learning environment, classroom
environment, and learning approaches. With this respect, the present study may have
valuable contributions in developing Turkish education system by examining how
students perceive constructivist learning environment and how these perceptions are
related with other students’ and teachers’ characteristics in addition to achievement.
This, also, might be attempt for teachers to enhance their teaching strategies regarding
their students’ learning approaches through the new curriculum perspectives. It was
expected that the results of this study may provide implications for teachers,
developers of teacher education programs, elementary science curriculum developers,

and educational policy makers.

And finally, nested structure of the data set that was gathered from students
was another important point of this study. Raudenbush and Bryk (2002) claimed that
students in the same class or same group might be influenced by their learning
environment, classmates, and teachers’ personal characteristics. This was not
disregarded point to examine the data gathered from a population that consists of
many class. Hierarchical Linear Modeling (HLM) Analysis provides a new way to
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examine the relationships in these situations that include cross-level interactions
among the constructs (Raudenbush & Bryk, 2002). Seeing the literature on science
education, it was obvious that the data that were gathered from students were not
examined by paying attention to the nested structure of these data and conducting
Hierarchical Linear Modeling (HLM) analysis. There are few studies in Turkey that
considered the nested structure of such data (den Brok, Telli, Cakiroglu, Taconis, &
Tekkaya, 2010, Tas, 2008, 2013, Yerdelen, 2013, Yildirim, 2012). Therefore, another
important contribution of this study was to contribute to the body of literature by
employing multilevel analysis to examine the role of student-level (Level-1) variables
(i.e. self-regulation, epistemological beliefs, and the perception of learning
environment) on students’ science achievement by considering the role of their
teachers’ personal characteristics (Level-2) due to the nested structure of the data.
These analyses and results might be used to enhance the learning of science and

technology in Turkey.

To sum up, the contributions of this study can be explained as (1) providing a
new perspective that examine the role of self-regulation, epistemological beliefs, and
the perception of learning environment on students’ academic achievement
considering teacher characteristics, (2) providing a new perspective that examine the
role of epistemological beliefs and the perception of learning environment on
students’ self-regulation variables by considering teacher characteristics, (3)
providing a new perspective that examine the role of teacher characteristics on
students’ epistemological beliefs and the perception of learning environment, (4)
being science subject specific, and (5) conducting Hierarchical Linear Modeling
Analysis to examine the nested data.
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1.2 Research Questions

Followings were the research questions that were addressed:

1. Research Questions were about Students’ Perceptions of Constructivist

Learning Environment

1.a. Are there differences in students’ perceptions of constructivist learning
environment (i.e., personal relevance, uncertainty, critical voice, shared

control, and student negotiation) among classes?

1.b. Which teacher level variables (i.e., self-efficacy, achievement goal
orientations, and epistemological beliefs) are associated with the differences
in students’ perceptions of constructivist learning environment (i.c., personal
relevance, uncertainty, critical voice, shared control, and student

negotiation)?
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Figure 1.2 The proposed model to present predicting constructivist learning

environment by teacher variables.
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2. Research Questions were about Students’ Epistemological Beliefs

2.a. Are there differences in the students’ epistemological beliefs (i.e.,

certainty, development, justification, and source) among classes?

2.b. Which teacher level variables (i.e., self-efficacy, achievement goal
orientations, epistemological beliefs, individual citizenship behavior, student-
centered beliefs, and aggregated constructivist learning environment) are

associated with the differences in the students’ epistemological beliefs?

2.c. Which student level variables (i.e., the dimensions of constructivist
learning environment) explain the differences in the students’ epistemological

beliefs?

2.d. Which teacher level variables (i.e., self-efficacy, achievement goal
orientations, epistemological beliefs, individual citizenship behavior, student-
centered beliefs, and aggregated constructivist learning environment)
influence the effect of student level variables (i.e., the dimensions of

constructivist learning environment) on the students’ epistemological beliefs?
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Figure 1.3 The proposed model to present predicting students’ epistemological beliefs by constructivist learning environment

and teacher variables.
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3. Research Questions were about Students’ Self-Efficacy

3.a. Are there differences in the students’ self-efficacy beliefs among classes?

3.b. Which teacher level variables (i.e., self-efficacy, achievement goal
orientations, epistemological beliefs, individual citizenship behavior, student-
centered beliefs, and aggregated constructivist learning environment) are

associated with the differences in the students’ self-efficacy beliefs?

3.c. Which student level variables (i.e., epistemological beliefs and
constructivist learning environment) explain the differences in the students’

self-efficacy beliefs?

3.d. Which teacher level variables (i.e., self-efficacy, achievement goal
orientations, epistemological beliefs, individual citizenship behavior, student-
centered beliefs, and aggregated constructivist learning environment)
influence the effect of student level variables (i.e., epistemological beliefs and

constructivist learning environment) on the students’ self-efficacy beliefs?
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Figure 1.4 The proposed model to present predicting students’ self-efficacy beliefs by students’ epistemological beliefs,

constructivist learning environment, and teacher variables.



4. Research Questions were about Students” Achievement Goal Orientations

4.a. Are there differences in each dimension of the students’ achievement goal
orientations (i.e., mastery approach, performance approach, mastery

avoidance, and performance avoidance) among classes?

4.b. Which teacher level variables (i.e., self-efficacy, achievement goal
orientations, epistemological beliefs, individual citizenship behavior, student-
centered beliefs, and aggregated constructivist learning environment) are
associated with the differences in each dimension of the students’

achievement goal orientations?

4.c. Which student level variables (i.e., epistemological beliefs and
constructivist learning environment) explain the differences in each

dimension of the students’ achievement goal orientations?

4.d. Which teacher level variables (i.e., self-efficacy, achievement goal
orientations, epistemological beliefs, individual citizenship behavior, student-
centered beliefs, and aggregated constructivist learning environment)
influence the effect of student level variables (i.e., epistemological beliefs and
constructivist learning environment) on the students’ achievement goal

orientations?
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Figure 1.5 The proposed model to present predicting students’ achievement goal orientations by students’ epistemological beliefs,
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5. Research Questions were about Students’ Perception of Task Value

5.a. Are there differences in the students’ perception of task value among

classes?

5.b. Which teacher level variables (i.e., self-efficacy, achievement goal
orientations, epistemological beliefs, individual citizenship behavior, student-
centered beliefs, and aggregated constructivist learning environment) are

associated with the differences in the students’ perception of task value?

5.c. Which student level variables (i.e., epistemological beliefs and
constructivist learning environment) explain the differences in the students’

perception of task value?

5.d. Which teacher level variables (i.e., self-efficacy, achievement goal
orientations, epistemological beliefs, individual citizenship behavior, student-
centered beliefs, and aggregated constructivist learning environment)
influence the effect of student level variables (i.e., epistemological beliefs and
constructivist learning environment) on the students’ perception of task

value?
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Figure 1.6 The proposed model to present predicting students’ perception of task value by students’ epistemological beliefs,
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6. Research Questions were about Students’ Metacognitive Self-Regulation:

6.a. Are there differences in the students’ metacognitive self-regulated

learning among classes?

6.b. Which teacher level variables (i.e., self-efficacy, achievement goal
orientations, epistemological beliefs, individual citizenship behavior, student-
centered beliefs, and aggregated constructivist learning environment) are
associated with the differences in the students’ metacognitive self-regulated

learning?

6.c. Which student level variables (i.e., epistemological beliefs and
constructivist learning environment) explain the differences in the students’

metacognitive self-regulated learning?

6.d. Which teacher level variables (i.e., self-efficacy, achievement goal
orientations, epistemological beliefs, individual citizenship behavior, student-
centered beliefs, and aggregated constructivist learning environment)
influence the effect of student level variables (i.e., epistemological beliefs and
constructivist learning environment) on the students’ metacognitive self-

regulated learning?
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Figure 1.7 The proposed model to present predicting students’ metacognitive self-regulated learning by students’ epistemological

beliefs, constructivist learning environment, and teacher variables.



7. Research Questions were about Students’ Science Achievement:

7.a. Are there differences in the students’ science achievement among classes?

7.b. Which teacher level variables (i.e., self-efficacy, achievement goal
orientations, epistemological beliefs, individual citizenship behavior, student-
centered beliefs, and aggregated constructivist learning environment) are

associated with the differences in the students’ science achievement?

7.c. Which student level variables (i.e., self-efficacy, achievement goal
orientations, task value, metacognitive self-regulation, and constructivist
learning environment) explain the differences in the students’ science

achievement?

7.d. Which teacher level variables (i.e., self-efficacy, achievement goal
orientations, epistemological beliefs, individual citizenship behavior, student-
centered beliefs, and aggregated constructivist learning environment)
influence the effect of student level variables (i.e., self-efficacy, achievement
goal orientations, task value, metacognitive self-regulation, and constructivist

learning environment) on the students’ science achievement?
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Figure 1.8 The proposed model to present predicting students’ science achievement by students’ level variables and teacher variables.
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8. Research Question was about Mediation Effect of Self-Regulation on the
relationship of students’ epistemological beliefs and constructivist learning

environment with science achievement (Model 1 vs. Model 2):

8.a. Are students’ self-regulation variables (Self-Efficacy, Achievement Goals,
Task Value, and Metaconginitve Self-Regulation) mediating the effect of their

epistemological beliefs and perception of constructivist learning environment

Student-level Variables
(Level-1)

Epistemological Beliefs

Source
Certainty
Justification

Development

Student’s

- : ience Achievemen
Constructivist Learning Science Achievement

Environment

Personal Relevance
Uncertainty
Critical Voice
Shared Control

Student Negotiation

on their science achievement?

Figure 1.9 The proposed model-1 based on the results of the HLM analysis

for research question 8.
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Figure 1.10 Model-2 based on the results of the HLM analysis for research question 8.
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1.3 Definition of the Terms

1.3.1 Student Level Variables

1.3.2

Science Achievement: It refers to students’ academic performance that was
measured by conducting a 14-item multiple-choice science achievement test

that covered “Body System”, “Force and Motion”, and “Electricity”.

Self-Efficacy: It refers to students’ judgments about their capabilities to
success a school related activity or a task in science class.

Achievement Goal Orientations: It refers to students’ set of beliefs that reflect
the reasons why they approach and engage in academic tasks to achieve these
tasks.

Task Value: It refers to students’ perception of relative value attributed to the

tasks in terms of their interest and significance.

Metacognitive Self-Regulation: It refers to students’ own process to plan, to
monitor, and to regulate the activities while they are learning in science class.
Epistemological Beliefs: It refers to students’ beliefs that they have about the
nature of knowledge and knowing.

Constructivist Learning Environment: It refers to students’ perception of their
learning environment by promoting constructivist oriented teaching in science

classroom.

Teacher Level Variables

Teacher Self-Efficacy: It refers to teachers’ judgments about their capability
to organize and perform their courses to achieve a specific teaching task in a
particular context.
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Teacher Achievement Goal Orientations: It refers to teachers' set of beliefs

for teaching toward developing or demonstrating teaching competence.

Teacher Epistemological Beliefs: It refers to teachers’ beliefs that they have

about the processes of knowing and the nature of knowledge.

Individual Citizenship Behavior: It refers to teachers’ individually voluntary
and optional citizenship behavior that surpasses the formal requisites of their

job.
Student-Centered Beliefs and Practices: It refers to teachers’ beliefs and

practices to be aware about students’ interests, capabilities, knowledge, and

requirements.
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CHAPTER II

LITERATURE

This chapter aims to give a theoretical and empirical background regarding
self-regulation, epistemological beliefs, and perception of classroom learning
environment. Two main headings are used with respect to explaining the Social
Cognitive Theory and the Self-Regulated Learning Theory. Then, the definitions and
effects of four components of self-regulated learning which are self-efficacy,
achievement goal orientation, task-value, and metacognitive self-regulation) on
students’ academic achievement are given under students part. Moreover, students’
perception of constructivist learning environment and epistemological beliefs are
defined and examined regarding their influences on students’ academic achievement.
And lastly, self-regulation variables are examined as mediators of students’
perception of constructivist learning environment and their epistemological beliefs.
Last part is related to teachers’ variables that are self-efficacy for teaching,
achievement goals, epistemological beliefs, individual citizenship behaviors, and

student-centered beliefs and practices.

The Self-Regulated Learning Theory based on the Social Cognitive Theory.
Thus, these two theory, first of all, will be explained briefly and then the literature

review will be continued with explaining related variables.

2.1 Social Cognitive Theory

Bandura (1986) describes human behavior as self-organizing, proactive, self-
reflecting, and self-regulating and explains human functioning as a product of a triadic
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reciprocal interaction of behavioral, personal, and environmental influences. This
interaction was labeled as triadic reciprocal determinism. Accordingly, there are
interactions among human behavior, personal factors, and environmental factors and
these interactions are mutual, but may not be equal and concurrent (Bandura, 1983)
(Figure 2.1).

[ Behavior ]

[ Personal Factors ] < > [ Environmental Factors]

(Cognitive, affective,
and biological events)

Figure 2.1 Triadic Reciprocal Determinism Model.
Source: Adapted from Pajares, 2002, p.1.

Pajares (2002, p.2) explained triadic reciprocal determinism based on an example;

“In school, for example, teachers have the challenge of improving the
academic learning and confidence of the students in their charge. Using
social cognitive theory as a framework, teachers can work to improve
their students' emotional states and to correct their faulty self-beliefs
and habits of thinking (personal factors), improve their academic skills
and self-regulatory practices (behavior), and alter the school and
classroom structures that may work to undermine student success

(environmental factors).”

According to social cognitive theory (Bandura, 1986), students' emotional states, self-

beliefs, and habits of thinking (personal factors) will influence their academic skills
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and self-regulatory practices (behavior), and vice versa because personal factors and
behavior have a bi-directional interaction. For example, anxiety, an emotional state,
can affect attention and concentration (behaviors) and behaviors such as improved
study skills can affect anxiety. Similarly, students' emotional states, self-beliefs, and
habits of thinking (personal factors) have a bi-directional interaction with the school
and classroom structures (environmental factors). And finally, there is a two-way
interaction between students’ personal factors and environmental factors. All of these
bi-directional interactions are included in the concept of triadic reciprocal
determinism (Bandura, 1983, 1986).

Bandura (1986) stated that humans are active agents who have the power to
affect and to change their actions. Therefore, humans are both products and producers
of their social systems (Pajares, 2002). Bandura (1997) emphasized the importance
of self-efficacy as the basis of agency. In order to perform an action, humans must

believe they are cable of performing the action.

Social cognitive theory stresses that there are five fundamental capabilities
that characterize and indicate what it is to be human, namely symbolizing,
forethought, vicarious learning, self-regulation, and self-reflection (Bandura, 1986).
Humans can form symbols to represent ideas, actions, and events (i.e. Symbolizing).
This capability allows humans to solve their problems cognitively and communicate
with others through shared symbols (Pajares, 2002). Bandura identified symbols as
the vehicle of thought for humans. Humans can also develop and store their actions
for future behaviors by creating internal models. In addition to symbolizing
capabilities, humans plan future actions by setting goals to motivate themselves and
anticipating the likely consequences of these actions which is Forethought. As a result
they construct expectations and use them choosing actions and planning alternative
strategies to act effectively. Humans can learn vicariously (i.e. Vicarious Learning),
in other words, learn by observation. Observing other’s actions allows individuals to
learn a new behavior without risks, extended time commitments, and errors. Another
capability is Self-Regulation which is a mechanism that enables humans to control
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and change their actions. They set personal standards as a result of their self-
observation, judgments, choices, and attributions, evaluate themselves according to
these personal standards, and thus are motivated to reach the goals. Last capability
called Self-Reflection. Humans explore, analyze and evaluate their experiences and
their own cognitions. Accordingly, they modify their thinking and their behaviors by
reflecting on their actions and exploring self-beliefs. As a specific focus of this

dissertation, in the following part only Self-Regulated Learning was explained.

2.2 Self-Regulated Learning

Bandura (1986) stated that self-regulation process is derived from the
interaction of personal, behavioral, and environmental triadic processes. The self-
regulation models that were proposed by Zimmerman (2000) and Pintrich (2000) are
the most popular models that explain self-regulation processes based on social
cognitive theory. Zimmerman’s (2000) definition of self-regulation is “self-generated
thoughts, feelings, and actions that are planned and cyclically adapted to the
attainment of personal goals” (p. 14). It can be considered that self-regulation
processes are derived from three cyclical stages: Performance (eg. monitoring), Self-
Reflection (eg. self-evaluation and self-reaction), and Forethought (eg. setting goals
and planning). Three components, namely affective, metacognitive, and behavioral

components, are also included into these processes (Zimmerman, 2000).
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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
Strategic planning

Self-evaluation
Causal attribution

Self-Motivation Beliefs Self-Reaction

Self-efficacy
Outcome expectations
Task/interest/value
Goal orientation

Self-satisfaction/affect
Adaptive/defensive

Figure 2.2 Zimmerman’s (2000) Model of Self-Regulation. Source: Zimmerman &.
Campillo, 2003, p.239.

Another popular model that is based on social cognitive theory is Pintrich’s
(2000) Self-Regulation Model. Self-regulated learning, according to Pintrich, is “an
active, constructive process whereby learners set goals for their learning, and the
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). As understand the definition, Pintrich’s model has more detailed
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information about the processes of self-regulation compared to Zimmerman’s model.
Pintrich used 4x4 matrix to reveal self-regulation phases (Forethought, Monitoring,
Control, and Reaction) and areas (Cognition, Motivation, Behavior, and Context) of
regulation (Table 2.1). Regarding cognition area, individuals give importance
different cognitive strategies to learn and perform a task and metacognitive strategies
to control and regulate their cognition. Regarding motivation area, individuals’
motivational beliefs like 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 have a significance value to regulate their
learning. Behavior area implied the regulation of behaviors by time planning, help

seeking, and effort. And finally, context area concern the learning area or contexts.

Pintrich (2000) emphasized the importance of students’ self-regulation
process to affect their academic achievement. Students that are self-efficacious about
abilities doing a task, set goals effectively, have positive perception of task, and use
metacognitive strategies can be considered as self-regulated students. Risemberg and
Zimmerman (1992) stated that self-regulated students have a tendency to be more

successful than students that feel them depended to their teachers to do these tasks.

Self-efficacy, goal orientation, perception of task value that are from
motivation and effective area, and metacognitive self-regulation that is from cognitive
area can be considered as main focus of Pintrich’s model. Thus, Pintrich’s model
appears to be more appropriate as thinking the scope of this dissertation,
Accordingly, in the next /following part, constructs of Pintrich’s (2000) Self-
Regulation Model, together with their correlates are explained and discussed based
on the social cognitive theory. At first, self-efficacy are explained and discussed based
on the social cognitive theory under student variables title. Student variables title also
includes achievement goal orientation, task value, metacognitive self-regulated
learning, and also their epistemological beliefs and perception of constructivist

learning environment.
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194%

Table 2.1 Conceptual Framework of Studying Self-Regulated Learning (Pintrich, 2000).

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 adaption 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



2.3 Student Variables

In this section, self-efficacy, achievement goal orientation, task value
perception, metacognitive self-regulation components of self-regulation and their
correlations with achievement are explained in the light of related literature.
Furthermore, in the following this section, epistemological beliefs, constructivist
learning environment, and their correlations with academic achievement and self-

regulation components are explained.

2.3.1 Self-Efficacy

Self-efficacy, as the most prominent type of self-reflection, is a belief that is
central to social cognitive theory. Bandura (1997) defined a self-efficacy belief as a
judgment people make about their capabilities to organize and perform actions to
reach designated levels of attainment. Accordingly, if individuals have beliefs that
they can achieve a task, they have greater incentive to act (Pajares, 2002). Bandura
(1997) stressed that human functioning can be influenced by self-efficacy beliefs in
various ways. For instance, according to Bandura (1997), self-efficacy beliefs can
influence people’s choices. If people feel capable and confident about an activity or
task, they tend to engage in the activity or work on the task. People’s efforts,
perseverance, and resilience can also be influenced positively by their self-efficacy
beliefs. And finally, people’s thought patterns and emotional reactions are under the
influences of their self-efficacy beliefs. Bandura identified four main sources that are
interpreted by individuals shape their self-efficacy beliefs which are enactive mastery
experiences, vicarious experiences, verbal persuasions, and physiological states.
Mastery experiences are considered as the most influential source for self-efficacy
beliefs. Mastery experiences are gained by interpreting the results of previous
performances (Bandura, 1997). If individuals perceive successful outcomes on tasks
or actions, they have a tendency to develop higher self-efficacy for those tasks or
actions, whereas unsuccessful outcomes tend to lower self-efficacy. A second

important source of information that influences self-efficacy beliefs is vicarious
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experience that is formed by observing others perform tasks. Observing another
person performing a task successfully leads to higher self-efficacy beliefs, as long as
the observers see the person performing the task as similar to them. Vicarious
experiences are less powerful than mastery experiences with respect to their
influences on self-efficacy. However, if people have limited experiences performing
a task, vicarious experiences become more important in developing self-efficacy
beliefs. Another significant source to develop self-efficacy beliefs is verbal or social
persuasion. Verbal persuasion includes encouragement about performing a task or
feedback that helps the person succeed on the task. Bandura (1997) stated that verbal
persuasion is a weak source of self-efficacy and less likely to create or change self-
efficacy beliefs. Therefore, persuaders must be powerful if they are to help individuals
to succeed at a particular task. The last source of self-efficacy beliefs is psychological
and emotional states such as anxiety, stress, arousal, and mood which give individuals
information to use in developing self-efficacy beliefs about performing a task. If
individuals have negative thoughts or fears about their capabilities to perform a task,
they tend to develop low self-efficacy beliefs.

Bandura (1997) emphasized that individuals filter and interpret the
information from these sources and judge them to develop self-efficacy beliefs. This
is cognitive and multidimensional process because individuals select, integrate,

interpret, and recollect information to make their efficacy judgments.

With respect to students, self-efficacy can be defined as students’ judgments
about their capabilities to successfully perform a school related activity or a task
(Pintrich & Schunk, 1996). Specially, students’ self-efficacy beliefs are their task
specific judgments of academic abilities (Pintrich & Schunk, 2002). Higher self-
efficacy beliefs enable students to attempt more difficult tasks, to have more
persistence in face of the difficulties, and to construct different strategies to learn
meaningfully. In fact, review of relevant literature indicated that students’ self-
efficacy is a good indicator with respect to academic achievement and motivation
(Pintrich & DeGroot, 1990; Pintrich & Schunk, 2002). There are many studies that
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reveal a positive relationship between students’ self-efficacy and their science
achievement by examining this relationship regarding different grade level or
different domains (Areepattamannil, Freeman, & Klinger, 2011; Britner & Pajares,
2006; Kupermintz, 2002; Lent, Brown, & Larkin, 1984; Multon, Brown, & Lent,
1991; Pajares, Britner, & Valiante, 2000).

Multon, Brown, and Lent (1991)’s meta-analysis study can be considered as a
core research to explore and indicate the relationship between self-efficacy beliefs
and academic performance. In their meta-analyses, they synthesized 38 articles that
were published between 1981 and 1988 to uncover the relations of self-efficacy to
academic performance and persistence. More than half study, correspond to 23
articles, were conducted on elementary school students. Remaining were conducted
either on high school or college students. In the study, the relationship between self-
efficacy beliefs and academic performance were examined by dividing academic
performance under three conceptual categories that are standardized tests, classroom-
related tests, and basic skill tests. The results of the study showed moderately positive
association between students’ self-efficacy beliefs and their academic performance.
The amount of the correlation were different regarding the grade level. For instance,
self-efficacy beliefs were more accountable on academic performance of high school
and college students, whereas less accountable for elementary school students.
Another important result of the study were that self-efficacy beliefs were more

effective on students’ achievements on basic skills.

Britner and Pajares (2006) examined the degree to which sources of self-
efficacy based on social cognitive theory predict science self-efficacy beliefs of
middle school students. A total of 319 middle school students in grades 5-8 were
participated. Authors found science self-efficacy beliefs as a significant predictor of
science achievement across 5™ to 8" grade level. They also confirmed the sources of
self-efficacy, that are mastery experiences, vicarious experiences, social persuasions,

psychological states, to support the theoretical tenets of Bandura’s social cognitive
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theory, but the results revealed that only mastery experiences, as a source of self-

efficacy, predicted science self-efficacy.

Similarly, Chen and Usher (2013), in a recent study, explored middle and high
school students’ (N=1225) self-efficacy beliefs to examine effectiveness of sources
of self-efficacy and relation of it with academic achievement with respect to science
ability, gender, and grade level were examined in the study. The results indicated that
the four sources of self-efficacy, that are mastery experiences, vicarious experiences,
were supported and mastery experiences were found as a powerful source of self-
efficacy. According to the results of the study, students’ latent profiles, self-efficacy,

and their achievement were in a positive relationship.

Lent, Brown, and Larkin (1984) explored the relationships among 105
undergraduate students’ self-efficacy beliefs, educational/vocational choices, and
college grades. The results of the hierarchical regression analyses revealed that
students’ self-efficacy beliefs significantly and positively related with their college
grades. In another study, Pajares, Britner, and Valiante (2000) investigated the
relationship between some motivation constructs such as achievement goals and self-
efficacy beliefs and science achievement of middle school students. One of the results
of the study was that there was a significant relationship between students’ self-

efficacy and their achievements.

In another study, utilizing data provided by PISA 2006, Areepattamannil,
Freeman, and Klinger (2011) examined 13,985 fifteen-year-old Canadian students’
science achievement under the effect of motivation to learn science, science self-
beliefs, and science instructional practices. Hierarchical Linear Modeling (HLM) was
used to analyze the data, because some students and school based demographic
characteristics were controlled such as gender, immigration status, parental
occupational status, enjoyment in science, general interest in science, self-concept in

science, school location, school size, science teaching using hands-on activities, etc.
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According to the results, students’ science achievement was predicted by motivational

beliefs that were self-efficacy and self-concept and enjoyment of science.

In a more recent study, Yerdelen (2013) investigated the interactions among
7" grade students’ perception of classroom learning environment, self-regulation,
science achievement, and their science teachers’ beliefs and occupational well-being
in Turkey. She did a nationwide cross-sectional study with 372 science teachers and
their 8198 seventh grade students. The nested data of the study were analyzed with
Hierarchical Linear Modeling by testing by several models. Student variables
included self-efficacy, achievement goal orientations, metacognitive self-regulation,
learning environment perceptions, and gender. Teacher level variables comprised
teachers’ self-efficacy beliefs, implicit theories about ability in science, emotional
exhaustion, personal accomplishment, and job satisfaction, experience, and gender.
The findings of this study that self-efficacy beliefs were found as best predictors of
science achievement. Students who had higher self-efficacy beliefs had higher scores

on science achievement test.

To Sum up, the literature indicated that self-efficacy is a significant predictor
of academic achievement in different grade levels and different domains. Students’
task specific judgments of academic abilities affect their academic performance.
These research studies indicated the importance of self-efficacy beliefs with respect
to students’ academic achievements. Thus, it is expected that high self-efficacious

students have higher science achievement.

2.3.2 Achievement Goal Orientation

Achievement goal theory has been developed by developmental, motivational,
and educational psychologists to explain the achievement behavior of an individual
and, therefore, achievement motivation has been one of the core areas for educational
researchers (Elliot & Harackiewicz, 1996; Pintrich, 2000; Pintrich & Schunk, 2002).

Goal orientation concerns the purposes for engaging in achievement behavior
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(Pintrich & Schunk, 2002). Individuals judge their performance and success or failure
in reaching a goal (Pintrich, 2000). Therefore, it can be said that goal orientation
reflects the way that individuals come to define and evaluate their competence in
terms of some standards of excellence. For instance, an individual may pursue the
goal of increasing his or her competence in an achievement situation, whereas another
individual may pursue the goal of displaying ability and achieving favorable
judgments or avoiding unfavorable judgments about his or her competence (Elliott &
Dweck, 1988). Achievement goals also provide influential information to individuals

to gain new skills (Heyman & Dweck, 1992).

Two major goal orientations with different labels have been identified by
researchers with respect to the function in an achievement situation: task-involved
and ego-involved (Nicholls, 1984), learning and performance goals (Dweck & Legett,
1988; Elliott & Dweck, 1988), task-focused and ability focused goals (Maehr &
Midgley, 1991), and mastery goals and performance goals (Ames, 1992; Ames &
Archer, 1988). Pintrich and Schunk (2002) stressed that all of these dual terms have
almost same meaning conceptually. Therefore, they decided to use the terms of
“mastery goals” and “performance goals.” For the sake of simplicity, this desertion

utilized mastery and performance goals.

A mastery goal orientation is defined by Pintrich and Schunk, (2002, p. 214)
as “in terms of a focus on learning, mastering the task according to self-set standards
or self-improvement, developing new skills, improving or developing competence,
trying to accomplish something challenging, and trying to gain understanding or
insight.” On the other hand, a performance goal orientation “represents a focus on
demonstrating competence or ability and how ability will be judged relative to others,
for example, trying to surpass normative performance standards, striving to be the
best in the group or class on a task, avoiding judgments of low ability or appearing
dumb, and seeking public recognition of high performance levels (Pintrich and
Schunk (2002, p. 214). Elliot and Harackiewicz (1996) stated that there are two main
dimensions of mastery and performance goals, approach and avoidance, with respect

49



to motivation. Accordingly, mastery and performance goals are explained by dividing
these two dimensions, namely mastery approach goals, mastery avoidance goals,
performance approach goals, and performance avoidance goals (Elliot, 1999;
Pintrich, 2000; Pintrich & Schunk, 2002). According to this new division, for an
individual with mastery approach goals, learning and mastering in order to achieve
task mastery and improvement are most important. Conversely, an individual with
mastery avoidance goals is most concerned with not falling short of their own self set
standards for mastery (Elliot, 1999; Pintrich, 2000). On the other hand, whereas for
an individual with performance approach goals, focusing on outperforming others and
having favorable judgments about their competence is most important, for an
individual with performance avoidance goals, focusing on avoiding unfavorable
judgments about their competence and looking incompetent is more critical (Elliot &
Harackiewicz, 1996).

According to achievement goal theory, students’ goals for learning guide their
behavior in achievement settings (Ames, 1992; Pintrich, 2000). Therefore, the main
focus of the theory is on students’ thinking about themselves, their tasks, and their
performance (Anderman & Midgley, 1997). Students’ goals determine their approach
to, engagement in, and evaluation of performance in school and learning (Dweck &
Leggett, 1988). Goal orientations influence motivation for students to complete their
academic tasks (Ames, 1992; Dweck, 1986). In the following part, students’
achievement goals are defined and their associations with achievement are explained

in the light of related literature.

Generally, studies interested in identifying the relationship between
achievement goals and academic achievement yielded inconsistent result. In their
review study that cover the relation of mastery and performance approach to academic
achievement, Linnenbrink-Garcia, Tyson, and Patall (2008) examined over 90 peer-
reviewed journal articles. Based on the self-reported achievement goal orientations,
mastery goals were found positively correlated with academic achievement in about
40% of all studies, whereas about 5% of them found negative relationship between
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them. Similar results were also found for performance approach goals. In their review,
experimental studies were also examined regarding this relation. Approximately 20%
of studies found positive effects of mastery goals, 10% of them found positive effects
of performance goals. Interestingly, the remaining percent, 70%, was indicating no

relationship between achievement goals and academic achievement.

To see the association of achievement goals with academic achievement,
Elliot and McGregor (2001) tested mastery goals by dividing it into approach mastery
approach goals, mastery avoidance goals, performance approach goals, and
performance avoidance goals. In the study, an achievement goal questionnaire and an
achievement test were administered to 182 undergraduate students and the data
analyzed with zero order correlation to see the relationships between 4 forms of
achievement goals and regression analysis to determine the predictors of academic
achievement. The results showed that academic achievement was positively predicted
by performance approach goals, but negatively predicted by performance avoidance
goals. Results also indicated that academic achievement was not predicted by mastery
approach or mastery avoidance. To see 2x2 form of achievement goals, Bargezar
(2012) studied on 260 undergraduate students to investigate the relationships between
achievement goal orientations and academic achievement. The results of the study
revealed positive associations of academic achievement with mastery and
performance approach goals, whereas no significantly association with mastery and

performance avoidance.

Wolters (2004), in his study, examine how achievement goals were associated
with students’ motivation, cognitive engagement, and achievement. He conducted a
self-report survey to 525 junior high school students to measure their perceived
classroom goal structures, personal goal orientations, a collection of motivational
outcomes, and achievement. In the study, three goal orientation types were examined,
namely mastery goals, performance approach goals, and performance avoidance

goals. However, performance approach goals were only found as predictor of teacher-
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assigned grades. Mastery goals and performance avoidance goals were not

significantly associated with achievement.

In a serious of studies by Tas (2013; 2008) found similar results regarding the
relationship between two type of achievement goals and science achievement in
Turkish context. In the first study, Tas (2008), Patterns of Adaptive Learning Scale
(Midgley, et al., 2000) and science achievement test administered to 1950 seventh
grade elementary students to assess mastery and performance approach goals and to
measure students’ science achievement respectively. This study revealed that
students’ mastery goals significantly and positively associated with their science
achievement, but no relationship between their performance approach goals and their
science achievement was reported. Second study (Tas (2013) investigated the
predictors of seventh grade elementary students’ science achievement by using
achievement goals that focused on homework. The results were analyzed by
conducting HLM analysis indicated that students’ science achievements were
significantly and positively predicted by mastery approach goals, but not by

performance approach goals.

As stated in self-efficacy part, Yerdelen’s (2013) findings related with the
effects of achievement goals on science achievement revealed that after controlling
other student-level and teacher-level variables, students’ science achievement was
found as positively correlated with mastery approach goals, but negatively with
performance avoidance goals. Performance approach goals and mastery avoidance
goals were not significantly associated with science achievement.

To be brief, the literature indicated that, among four types of achievement
goals that are mastery approach goals, mastery avoidance goals, performance
approach goals, and performance avoidance goals, having mastery oriented goals are
substantially related to higher level of academic achievement (Bargezar, 2012; Tas,
2008, 2013; Yerdelen, 2013). However, the associations of performance approach
goals, mastery avoidance goals and performance avoidance goals with academic
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achievement were not clear. Some research revealed positive or negative relationship

between other academic achievement, but some others did not found any relationship.

2.3.3 Task Value

According to the achievement motivation literature, theorists have attempted
to learn people’s choice of achievement tasks, giving value to these tasks, and
performance on them (Eccles, Wigfield, & Schiefele, 1998; Pintrich & Schunk, 1996;
Wigfield & Eccles, 2000). Expectancy-value theory, one of the important theories on
motivation explain people’s choice, tenacity, and performance by using their beliefs
about doing an activity and values on an activity (Wigfield & Eccles, 1992).
Expectations for achievement and value attributed to the task are known as basic
components of students’ motivation to learn. Task value is defined as students’
perception of relative value attributed to the tasks in terms of their interest and
significance and it is a motivator factor for engagement them in academic activities
(Wigfield and Eccles (1992). Accordingly, task value is composed of three values,
attainment value, intrinsic value, and utility value, which are considered as affective
on achievement-related outcomes in the expectancy-value model (Wigfield & Eccles
(1992). While attainment value concerns with “importance of what task?”, intrinsic
value that deals with “interest”, utility value, however, that focus on “usefulness”, and
“cost”. While Wigfield and Eccles (1992) defined task value as motivator factor for
engagement in academic activities, it is one of very little-known constructs in
expectancy aspects of motivation (Brophy, 1999). Studies on Task Value expressed
that people’s expectancies about succeeding a task have a mediator role on their
motivation and academic achievement. For instance, Bong (2001) searched the role
of self-efficacy and task value to predict students’ course performance and assessed
college students’ (n=168) self-efficacy beliefs (i.e. self-efficacy for self-regulated
learning, self-efficacy for academic achievement, content-specific self-efficacy,
problem-specific self-efficacy), perception of task value, and their roles in predicting
students’ course performance in a longitudinal study. The results of the study

indicated that all self-efficacy factors were associated with each other except for
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problem-specific self-efficacy and the perception of task value, that students’ midterm
scores and enrolment intentions were best predicted by task value for the first
assessment (T1). Moreover, achievement scores were best predicted by self-efficacy
and enrolment intentions were best predicted by task value for the second assessment
(T2). In another study, Khezri azar, Lavasani, Malahmadi, and Amani (2010)
investigated the relationships among self-efficacy, task value, achievement goals,
learning approaches, and academic achievement. A total of 280 high school students
were participated to the study. According to the results of path analysis, self-efficacy,
mastery goals, and performance goals were positively correlated with the perception
of students’ task value. Correlation between task value and math achievement were

found as significant and positive.

Studying with 1475 ninth grade students, Liem, Lau, and Nie (2008),
examined the role of self-efficacy, task value, and achievement goals on predicting
learning strategies, task disengagement, peer relationship, and achievement in
English. The results yielded that task value was a predictor for only mastery goals,
but not for self-efficacy, performance approach goals, and performance avoidance
goals. However, students’ English test scores were not predicted by the perception of

their task value.

To conclude, the literature indicated that task value is motivator factor for
engagement in academic activities (Wigfield & Eccles, 1992) and an individuals’
expectancies about succeeding a task and subjective task values have a mediator role
on their motivation and academic achievement. However, the role of task value,
directly or indirectly, on students’ academic achievement was not clear. Some
research indicated task value as a significant predictor for academic achievement, but

some others did not.
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2.3.4 Metacognitive Self-Regulation

Students’ self-regulatory skills and development of these skills are considered
as main goals of self-regulated learning research. According to Zimmerman (1986),
self-regulated learners exhibit metacognitively, motivationally, and behaviorally
active participation to their own learning. With this respect, metacognitive self-
regulation attract attention for researchers. Flavell (1979) mentioned metacognition
as an individual’s knowledge about own cognitive activities and regulation of them
in his/her learning processes. Brown (1987), similarly, defined metacognition as
“one’s knowledge and control of own cognitive system” (p. 66). Flavell (1979) and
Brown (1987) present metacognition by using own classifications. Flavell’s (1979)
framework explained metacognition by including metacognitive knowledge and
metacognitive experiences or regulations. Knowledge of task, knowledge of person,
and knowledge of strategy are three components of metacognitive knowledge.
Metacognitive experiences or regulations deal with the regulation of an individual
own cognition. This regulation process covers three stages. Planning, monitoring, and
evaluation are three stages that are followed for appropriate strategy (Schraw &
Moshman, 1995). Brown’s (1987) framework divided metacognition into two
components: knowledge of cognition and regulation of cognition. Former one is
related to knowledge of individuals about their own cognition, latter one is related to
individuals’ metacognitive activities to regulate their cognition process about their

learning (Schraw & Moshman, 1995).

Effects of students’ metacognition and their awareness and management of
their metacognitive actions have been studied as an important research area by several
researchers. Sperling, Howard, Miller, and Murphy (2002) did a review literature
about metacognition, metacognitive skills, metacognitive strategy use, and their
effects on students’ academic achievement. Accordingly, the review results indicated
inconsistency with respect to their relationships with academic achievement. Some
studies revealed that metacognition had positive effects on students’ achievement, but

some others indicated that there was no any relationship among them. Sperling et al.
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(2002) also investigated measures of children’s metacognition. They used two self-
report inventories of Junior Metacognitive Awareness Inventory (Jr. MAI) to measure
knowledge of cognition and regulation of cognition. The results revealed that, for 3™
to 5" grade students, metacognition and achievement were in a significant

relationship, but not in a relationship for 6" to 8" grade students.

In another study in the literature of metacognition, Al-Harty and Was (2013)
examined the relation of knowledge monitoring that is a fundamental or prerequisite
metacognitive process and some motivational constructs, namely self-efficacy and
goal orientations. Proposing a path model, students’ academic achievement were
predicted by analyzing the data that were gathered from undergraduate students in the
Educational Psychology course. The results of the path analysis showed that students’
academic achievement was predicted by knowledge monitoring and mastery goals.
However, Al-Harty and Was (2010), in a past research, did not found a significant
correlation between the use of metacognitive strategy use and students’ academic
achievement. This study was done with participation of undergraduate students in the
Educational Psychology course by administrating Motivated Strategies for Learning
Questionnaire (MSLQ).

van Kraayenoord and Schneider (1999) studied on 140 German school
students in grade 3 and 4 grade to examine the achievement in reading, metacognitive
knowledge in reading and memory, reading self-concept, and interest in reading. The
results of the study indicated that students in both grade levels that had greater
metacognitive knowledge in memory had higher level of reading achievement. Seeing
another result of the study, it was obvious that good and poor readers showed different

level of metacognitive knowledge with respect to reading and memory.

Fritz and Peklaj (2009) studied to investigate the relationships between
processes of self-regulated learning and achievement in Music Theory. A total of 457
Slovenian music schools students that were fifth- and sixth- graders were participated
to the study and completed two questionnaires that were about affective-motivational
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processes and metacognitive processes of self-regulated learning and two Music
Theory Achievement Tests (MTAT). The results of the study revealed that almost all
affective-motivational processes, metacognitive processes, and students’
achievement were in relationships. Comparing the predictor values of affective-
motivational and metacognitive factors of self-regulated processes, affective-
motivational processes were better than metacognitive processes to predict students’

achievement in Music Theory.

Another study that indicated the positive relationship between metacognition
and academic achievement was Ozsoy and Ataman’s (2009) research. In the study,
the effect of using metacognitive strategy training on mathematical problem solving
achievement was investigated by conducting a 9-week experimental study with 47
fifth grade students. The experimental groups’ instruction included a training program
that improved students’ metacognitive skills, whereas control group did not take any
special training program. According to the results, the students in the experimental
group significantly enhanced their mathematical problem solving achievement and

also metacognitive skills.

Similarly, Topcu and Yilmaz-Tuzun (2009) investigated this relationship,
differently by using Junior Metacognitive Awareness Inventory (Jr. MAI). They,
indeed, focused two different point that were (1) investigating the association of
science achievement, metacognition, and epistemological beliefs; and (2) exploring
the association of gender socioeconomic status, metacognition, and epistemological
beliefs. A total of 941 elementary students were answered the questionnaires. The
results of the study showed that two components of Jr. MAI that were knowledge of
cognition and regulation of cognition were positively related with students’ science

achievement scores.

Yumusak, Sungur, and Cakiroglu (2007) examine the influence of
motivational beliefs, cognitive, and metacognitive strategy use on students’ biology
achievement. A total of 519 high school students were administrated MSLQ and a
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biology achievement test. According to the multiple linear regression analyses,
students’ metacognitive strategy use did not found in an association with their
academic achievement in biology. In another study, Yerdelen, Sungur, and Klassen
(2012) and Yerdelen (2013) did not found a significant correlation between
metacognitive strategy use and academic achievement. Yerdelen et al. (2012) studied
on high school students by administrating MSLQ. Yerdelen (2013) did a complex
study to investigate the interrelations among students’ self-regulation, perception of
classroom learning environment, science achievement, and some teachers personal
characteristics. A total of 372 science teachers and 8198 seventh grade students
participated to the study. As said before, the results of the study indicated that
metacognitive strategy use was not a significant predictor of students’ science

achievement.

As stated in some previous parts, Yerdelen (2013) examined the interrelations
among students’ perception of classroom learning environment, self-regulation,
science achievement, and their science teachers’ beliefs and occupational well-being.
Her findings related with the effects of metacognitive self-regulation on science
achievement revealed that after controlling other student-level and teacher-level
variables, students’ science achievement was not found as significantly correlated

with metacognitive self-regulation.

To summary, effects of students’ metacognition and metacognitive strategy
use have been studied as an important research area by several researchers. The results
of the study in the literature revealed inconsistent findings with respect to
metacognitive self-regulation with academic achievement. Some studies revealed that
metacognition had positive effects on students’ achievement, but some others
indicated that there was no any relationship among them. To see the predictive effect
of metacognitive self-regulation on students’ achievement, more study is needed to
conduct on a large sample in a culturally different context. Therefore, the one of the

purposes of this study is to examine this relations in the context of Turkey.
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2.3.5 Student Epistemological Beliefs

In the relevant literature, apart from self-regulation, Hofer and Pintrich (2002)
stated that students’ epistemological beliefs are also found to be significantly related
to their learning outcomes. Epistemological beliefs refer to the nature of knowledge
and justification of beliefs, so it includes more than one independent dimensions
(Schommer, 1990). Epistemology defined by Schommer as “a belief system that is
composed of several more or less independent dimensions” (p.498). Schommer
proposed a four-factor structure to measure epistemological beliefs, namely simple
knowledge (i.e. knowledge is simple rather than complex), certain knowledge (i.e.
knowledge is certain rather than tentative), innate ability (i.e. the ability to learn is
innate rather than acquired), and quick learning (i.e. learning is quick or not at all).
Hofer and Pintrich (1997) determined two main areas for epistemological beliefs:
Beliefs about the nature of knowledge and beliefs about the nature of knowing.
Certainty of Knowledge and Simplicity of Knowledge are dimensions of
epistemological beliefs about the nature of knowledge, whereas Source of Knowledge
and Justification for Knowing are dimensions about the nature of knowing. Certainty
of Knowledge is related to beliefs that knowledge is absolutely truth and does not
change (less sophisticated beliefs). Beliefs in Simplicity of Knowledge is related that
knowledge is discrete, concrete, and knowable facts. Source of Knowledge refers to
beliefs about knowledge belong to an external expert. And finally, Justification for
Knowing is about evaluating knowledge. Conley et al. (2004) examined
epistemological beliefs under four dimensions, namely source, certainty,
development, and justification. Source refers people’s beliefs about knowledge
belong to external authorizes such as teachers, Certainty refers a certain belief about
answers of questions, Development is beliefs about changing and developing science,

and Justification is about how people justify knowledge.

In the literature, studies that examined the role of epistemological beliefs
indicated that epistemological beliefs were positive predictors for students’ academic

performance (Cano, 2005; Conley et al., 2004; Schommer, 1990; 1993; Schommer,
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Crouse, & Rhodes, 1992; Smith, Maclin, Hougthon, & Hennessey, 2000; Topcu &
Yilmaz-Tuzun, 2009). For instance, Schommer (1990) examined students’
preferences about their knowledge and learning. Her findings indicated that students
who had less sophisticated beliefs in quick learning, simple knowledge, certain
knowledge, and fixed ability had better academic achievement. Schommer (1993), in
another study, investigated the development of secondary school students’
epistemological beliefs and also their effects on students’ academic achievements.
The findings of this study revealed that epistemological beliefs were not only
effective directly, but also effective indirectly on academic achievement. Students
who had sophisticated beliefs in quick learning, simple knowledge, certain

knowledge, and fixed ability were likely to exhibit higher achievement in their course.

In another study, Conley et al. (2004) did a study to investigate the
enhancement of students’ epistemological beliefs at the end of nine week hands on
science. A hundred and eighty seven fifth grade students participated to the study and
data were collected at the beginning and end of the unit. The findings of the study
indicated that if students had low SES and low academic achievement, they had less
sophisticated beliefs in Source, Certainty, Development, and Justification
dimensions. Cano (2005) did a study to analyze the change in epistemological beliefs
and learning approaches in students and examine the effects of epistemological beliefs
on learning approaches, and learning approaches on academic performance. The
study was conducted on 1.600 secondary school Spanish students. The results
indicated that epistemological beliefs had direct effects on academic achievement,
and also indirectly effects via students’ learning approaches. Accordingly, students
who were successful in their course believed that learning occurs gradually and is not
a fixed ability. Also, they believed that knowledge is an organized structure and is not

absolute.

Moreover, students’ epistemological beliefs also affect their motivational
beliefs and cognitive strategies (Braten & Stromso, 2004; Cavallo, Rozman,
Blickenstaff, & Walker, 2003; Cavallo, Potter, & Rozman, 2004; Hofer, 1994; Hofer

60



& Pintrich, 1997; Kizilgunes, Tekkaya, & Sungur, 2009; Paulsen & Feldman, 1999;
Rastegar, Jahromi, Haghighi, & Akbari, 2010; Schommer, 1990; Schutz, Pintrich, &
Young, 1993). Kizilgunes, Tekkaya, and Sungur (2009) examined students’
epistemological beliefs, achievement motivation, and learning approaches as the
predictors of achievement in science. The study was conducted with a total of 1041
sixth grade students. The results of the study revealed that students’ academic
achievements were in a relationship with their epistemological beliefs, learning
approaches, and goal orientations. Another important result of this study was that
learning goals, performance goals, and self-efficacy were predicted by their
epistemological beliefs. Regarding achievement motivation, the findings indicated
that if students believed that knowledge is evolving (development) and handed down
by authority (source), they were more likely to be self-efficacious and had higher

levels of learning and performance goals in their learning.

Paulsen and Feldman (1999), in their study, indicated the association between
epistemological beliefs and motivational constructs (i.e. self-efficacy, goal
orientations, task value, etc.). They used the Schommer Epistemological
Questionnaire (Schommer, 1993) and the Motivational Strategies Learning
Questionnaire (Pintrich, Smith, Garcia, & McKeachie, 1993) to collect data from 246
college students. The results of the study revealed that students who had more
sophisticated beliefs in simple knowledge were more likely to be self-efficacious
about their learning capacity, to hold an intrinsic goal orientation, and to appreciate
the value of their learning task. Also, students who had more sophisticated beliefs in
quick learning were less likely to appreciate the value of learning tasks and more
likely to have intrinsic goal orientation. Sophisticated beliefs in fixed ability were
positively related with having as intrinsic goal orientation, appreciating the value of
learning tasks, and high self-efficacy of students. On the other hand, any correlation

was not found between motivational constructs and certain knowledge.

Schutz, Pintrich, and Young (1993) revealed that sophistication in
epistemological beliefs was found to be positively related with adapting to mastery
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goals and engaging to material more deeply. Additionally, Hofer (1994) claimed that
sophisticated epistemological beliefs were associated with intrinsic motivation, self-
efficacy, self-regulation, and academic achievement. A total of 438 students in a
university participated to the study. The results revealed that sophistication in
epistemological beliefs were positively correlated with intrinsic motivation and self-
efficacy. Students with highly sophisticated beliefs exhibited mastery-oriented goals

and high academic performance in mathematics.

Cavallo et al. (2003) and Cavallo et al. (2004), in these studies, examined the
correlation among epistemological beliefs, motivation, learning approach, and
achievement. For instance, Cavallo et al. (2003) studied on 291 college students and
analyzed data by using correlation and stepwise regression analyses. They found that
meaningful learning and tentative epistemological beliefs positively predicted the
learning goals for biology students. However, epistemological beliefs did not
predicted course grade for both biology and physics students. Cavallo et al. (2004)
studied on 290 physics students and the result indicated that tentative science beliefs

were negatively associated with performance goals.

In another study, Braten and Stromso (2004) examined epistemological beliefs
and implicit theories of intelligence as predictors of achievement goals. A sample of
80 Norwegian preservice teachers participated to the study. The findings indicated
that student teachers’ achievement goals were predicted by their epistemological
beliefs in the speed of knowledge acquisition. Naive beliefs in quick learning were
negatively associated with mastery approach goals, but positively with performance
approach and performance avoidance goals. Moreover, preservice teachers with
epistemological beliefs in stable and given knowledge tended to have mastery goals
adoption. Regarding overall results about predictive effects on achievement goals, the
study indicated that epistemological beliefs had more important roles than implicit
theories of intelligence.
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Rastegar et al. (2010) investigated the mediation effects of self-efficacy,
achievement goals, and cognitive engagement on the relationship between students’
epistemological beliefs and mathematics achievement. To conduct study, 473 basic
science students participated and took four subscales to employing study. The results
revealed that mathematics self-efficacy, achievement goals, and cognitive
engagement mediated the association of epistemological beliefs and mathematics
achievement. The correlation between naive epistemological beliefs and math
achievement was weaker, if students have mastery goal adoption, high level of math

self-efficacy, and use metacognitive self-regulation strategies.

To summary, the review of literature stated that students’ epistemological
beliefs were related with a variety of student outcomes such as self-efficacy,
achievement goals, and academic achievement. The results of the study in the
literature revealed generally similar, but sometimes different findings with respect to
relationships of epistemological beliefs with self-regulation and academic
achievement. To see the predictive effect of epistemological beliefs on students’
achievement and self-regulation, a new study is needed to conduct on a large sample
in a different context. Therefore, the present study purposed to examine these

relations in the context of Turkey.

2.3.6 Constructivist Learning Environment

Students’ behaviors and perceptions in classroom were become one of the
main focuses of Educational research. Research on the perception of learning
environment in the learning process indicated valuable findings in the literature.
Accordingly, like self-regulation variables, the perception of classroom learning
environment can be a good predictor of students’ academic achievement (Baek, &
Choi, 2002; Dorman, 2001; Fraser, 1994; Margianti, Fraser & Aldridge, 2002). The
results of the study indicated a simple finding; if students perceive their classroom
learning environment positively, they learn better and have better academic

achievement.
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In the area of educational psychology, the studies of learning environment
perception have focused on the development and validation of instruments to measure
participants’ perceptions of it (Fraser, 1998). Walberg and Anderson (1968)
developed the Learning Environment Inventory (LEI) and the final version of it had
105 statements to describe the classrooms. The scale had 4-choice to answer, namely
Strongly Disagree, Disagree, Agree, and Strongly Agree. Then, Trickett and Moss
(1973) developed the Classroom Environment Scale (CES) as a different scale to
measure the perception of classroom environment. It had nine scales that each one
had ten true-false items. The My Class Inventory (MCI) (Fisher & Fraser, 1981) was
the simplified version of the LEI, but simplification of the LEI differed the MCI in
terms of four important ways. The MCI was useful for the junior high school students,
was more readable, had Yes-No response format, and had own answer sheet on the
questionnaire. The final form of the questionnaire had 38 items. The College and
University Classroom Environment Inventory (CUCEI) (Fraser & Treagust, 1986)
was developed to use in small classes to examine classroom environment in college
and universities. It had seven scales that had seven four-choice Likert type items.
Wubbels and Levy (1993) developed the Questionnaire on Teacher Interaction (QTI)
to measure students’ perceptions of learning environment with respect to the nature
and quality of interpersonal relationships teachers and students. The aim of the
development of Science Laboratory Environment Inventory (SLEI) was to measure
the environment of science laboratory classes (Fraser and McRobbie, 1995). The
focusing groups for this scale were the senior high school and higher education level
students. To see the students’ perception of learning environment and to be able to
provide a learning environment to learn more meaningfully, the Constructivist
Learning Environment Survey (CLES) was developed by considering to construct a
constructivist learning environment. The CLES (Tylor & Fraser, 1991; Taylor, Fraser,
& Fisher, 1997) was developed to measure students’ perceptions of learning
environment in their student-centered classrooms. It was originally developed by
Taylor and Fraser (1991) and revised by (Taylor, Dawson & Fraser, 1995; Taylor et
al., 1997, Johnson & McClure, 2004). After revision of original one, the final scale
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had 20 items under 5 sub-scales that are Personal Relevance, Uncertainty, Critical
Voice, Shared Control, and Student Negotiation. And finally, Fraser, Fisher, and
McRobby (1996) developed the What Is Happening In This Class (WIHIC)
Questionnaire by combining existing questionnaire. This scale also had additional
items that response the needs for contemporary educational concerns. Student
Cohesiveness, Teacher Support, Involvement, Investigation, Task Orientation,

Cooperation, and Equity were seven dimensions of the WIHIC Questionnaire.

The perception of learning environment in classroom were studied by several
researchers by using above instruments with respect to the relationship with other
students’ variables, such as academic achievement, epistemological beliefs, and some
self-regulation variables. Following part will continue to present some studies
summarily by examining the correlation between classroom learning environment and

academic achievement.

The Perception of Learning Environment in Classroom and Academic Achievement

The literature on the effects of learning environment perception on students’
academic achievement indicated that perceptions of learning environment are strong
predictors of academic achievement. General findings revealed that if students
perceive their learning environment positively, they have higher achievements. For
instance, Ogbuehi and Fraser (2007) investigated the effectiveness of enhancing
students’ learning environment by using innovative teaching strategies on students’
learning. A total of 661 students was educated in constructively enhanced computer
laboratories. Before and after nine week teaching, personal relevance, shared control,
and student negotiation items of CLES, involvement, task orientation, and
investigation items of WIHIC were conducted to the students to measure their
perception of learning environment. The findings revealed that positive perception of
learning environment and academic achievements of students were higher in

experimental groups than control group. These results supported that students who
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have positive perception of their learning environment are more likely to successful

in their course.

In another study, Snyder (2005) did a study to examine the relationships
between students’ perception classroom learning environment and their science
achievement. WIHIC questionnaire was used on 840 middle school students to assess
their classroom learning environment. The findings of the study showed that each
dimension of WIHIC explained less than 10% of the variation in students’ science
achievement. Although the relationship between the dimensions of WIHIC and
science achievement were weaker, positive and significant correlations were found.
Snyder (2005), then, run a multilevel analysis to explained variation in science
achievement by adding only Task Orientation and Involvement dimension of WIHIC.
The results indicated that both of them were significant predictors and explained 10%

of variation of students’ science achievement.

Wolf and Fraser’s (2008) study was another research that found significant
and positive correlation between perception of learning environment and science
achievement. They studied with 1434 middle school students and conducted WIHIC
questionnaire to measure their learning environment perceptions. They conducted
simple correlation and multiple correlation analyses to the data. The results of the
simple correlation analyses revealed that in individual level Investigation, Task
Orientation, and Equity dimensions of WIHIC were found as positively correlated
with science achievement scores, but considering the class mean, there was no any
correlation between them. Multiple correlation analysis indicated that in individual
level Teacher Support, Task Orientation, Equity, and Cooperation were found as
significant predictors of science achievement, but similar to simple correlation
analyses, any dimension of WIHIC was not found as significant predictors of science

achievement considering the class mean.

Baek and Choi (2002) studied with 1012 high school students to explore the
correlation between learning environment perception and academic achievement.
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They used 9-dimension Korean version of CES (KCES) to measure students’
perception of classroom learning environment and 25-item multiple choice English
test to measure students’ achievement in English. Simple correlation and multiple
regression analyses were conducted to analyze data. Simple correlation analysis
showed that Involvement, Affiliation, Competition, Task Orientation, Order and
Organization, Rule Clarity, and Teacher Control dimensions of KCES were found as
significantly associated with academic achievement, but Teacher Support and
Innovation dimensions were not significantly related with achievement. The results
of multiple regression indicated that 9 dimensions of KCES explained 7% of variance

in achievement scores and R for multiple correlation was found as .27.

The literature about learning environment perceptions revealed non-
significant correlation between academic achievement and perception of learning
environment. For instance, den Brok, Telli, Cakiroglu, Taconis, and Tekkaya (2010)
did not found any correlation among biology achievement and six distinct profiles
identified by using WIHIC items, namely Self-Directed Learning Classroom, Task-
Oriented Individualised Classroom, Low-Effective Learning Classroom, and High
Effective Learning Classroom. Allen and Fraser’s (2007) study was another research
that used WIHIC questionnaire and did not found any correlation among science
achievement and any dimension of WIHIC questionnaire.

Yerdelen (2013) examined the interrelations among students’ perception of
classroom learning environment, self-regulation, science achievement, and their
science teachers’ beliefs and occupational well-being. Perception of classroom
learning environment were examined with Student Cohesiveness, Teacher Support,
Involvement, Investigation, Task Orientation, Cooperation, and Equity dimensions of
WIHIC. The findings related with the effects of perception of classroom learning
environment on science achievement revealed that after controlling other student-
level and teacher-level variables, students’ science achievement was found as
significantly and positively correlated with Involvement, Task Orientation, and
Equity. Investigation and Cooperation were found as negatively correlated.
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Accordingly, she suggested that providing highly qualified classroom learning

environment to the students may support their science achievement.

In sum, there are many studies that examined the relationships between
perception of learning environment and academic achievement and that used different
scales to measure learning environment perceptions, such as CLES, WIHIC, KCES.
The findings generally indicated that perceptions of learning environment were
positively associated with academic achievement (Baek & Choi, 2002; Ogbuehi &
Fraser, 2007; Snyder, 2005; Wolf & Fraser, 2008). Some others did not found any
relationships (Allen & Fraser, 2007; den Brok et al., 2010). In this study, it is expected
that students’ perceptions of Constructivist Learning Environment are positively
correlated with their science achievement. To see the predictive effect of perceptions
of learning environment on students’ science achievement, learning environment
perception will be examined in both individual and class level by conducting

multilevel analysis.

The Perception of Learning Environment in Classroom and Self-Regulation

Ames (1992) stated that students’ social learning environment and their
subjective perceptions about this environment have influences on their achievement
motivation. In the literature, some empirical research had focused on the relations
between learning environment perceptions and self-regulation variables, such as self-
efficacy (Arisoy, 2007; Dorman, 2001; Dorman et al., 2006; Sungur & Gungoren,
2009;Yerdelen, 2013), achievement goal orientations (Ames, 1992; Arisoy, 2007;
Church, et al., 2001; Lau, Lien, Nie, 2008; Sungur & Gungoren, 2009; Sungur &
Senler, 2010; Thoomen, Sleegers, Peetsma, & Oort, 2011; Yerdelen, 2013), task value
(Arisoy, 2007), and metacognitive self-regulation (Ozkal, et al., 2009; Sungur &
Gungoen, 2009; Yerdelen, 2013; Yilmaz-Tuzun & Topcu, 2010).

The studies in the literature that examined the relationships between
perception of learning environment and self-efficacy generally indicated positive
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correlation. For instance, Arisoy (2007) administrated CLES and MSLQ to 956 8™
grade students to examine perception of learning environment and motivational
beliefs. CLES included Personal Relevance, Student Negotiation, Shared Control,
Critical Voice, and Uncertainty. Motivational beliefs included Self-Efficacy, Intrinsic
Goal Orientations, Task Value, and Control of Learning Beliefs. The results of
canonical correlation analysis revealed that students’ positive perception in personal
relevance, uncertainty, critical voice, shared control, and student negotiation were
correlated with higher level of self-efficacy beliefs. Another result that was related to
the present study was correlation between dimensions of CLES and perception of task
value. The results also indicated that positive learning perceptions were positively

associated with perception of task value.

Dorman (2001) explored the correlation of learning environment perceptions
and self-efficacy by using 7 scales from WIHIC namely Student Cohesiveness,
Teacher Support, Involvement, Investigation, Task Orientation, Cooperation, and
Equity and 3 scales from CLES namely, Personal Relevance, Shared Control, and
Student Negotiation. A total of 1055 secondary school students participated to the
study and the data were analyzed by conducting simple correlation and multiple
correlation analyses. Simple correlation analysis indicated that all 7 dimensions of
WIHIC and 3 dimensions of CLES were found as positively correlated with self-
efficacy. Multiple correlation analysis revealed some different results. About 22% of
variances in self-efficacy was explained by all ten dimensions. Whereas Involvement,
Investigation, and Task orientation were positively correlated with self-efficacy,
Teacher Support and Cooperation were negatively correlated. Also, Student
Cohesiveness, Equity, v Personal Relevance, Shared Control, and Student
Negotiation were not found as significantly correlated with self-efficacy. In another
study, Dorman et al., (2006) investigated the relationships of perceived learning
environment, self-efficacy beliefs, and attitudes towards science. Student
Cohesiveness, Teacher Support, Involvement, Task orientation, and Equity were
selected from WIHIC questionnaire to measure students’ perception of learning
environment. The results of stepwise multiple regression analyses indicated that
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Teacher Support, Involvement, Task orientation were found to be positively

correlated with self-efficacy beliefs.

Sungur and Gungoren (2009), in another study, examined the role of
classroom environment perceptions in some self-regulation variables and science
achievement. They studied with 900 elementary students and used MSLQ,
Approaches to Learning Instrument, and Survey of Classroom Goals Structures to
collect data. Their structural equation modeling indicated that students’ perceptions
of classroom learning environment (Motivation Tasks, Autonomy Support, and
Mastery Evaluation) were directly related with self-efficacy and other motivational
components. In the Yerdelen’s (2013) study, self-efficacy predicted by perception of
classroom learning environments. The findings indicated that Student Cohesiveness,
Involvement, Investigation, Task Orientation, Cooperation, and Equity were
positively correlated, but Task Orientation was negatively correlated with self-

efficacy.

Classroom structures were emphasized as effective predictors of achievement
goals in Ames’s (1992) research. Ames (1992) claimed that students’ mastery goals
can be supported by positive perception in classroom structures, because students can
be supported by classroom structures to focus on meaningful aspects of activities, to
participate in decision making process, and to develop their learning by providing
opportunities. Church, Elliot, and Gable (2001), in their study, investigated the
relationships between learning environment perceptions and achievement goals.
According to the results, mastery goals adaption was positively predicted by Lecture
Engagement, but negatively predicted by Evaluation Focus and Harsh Evaluation.
Performance approach goals adaption was predicted by Evaluation Focus, whereas
performance avoidance goals adoption was predicted by Harsh Evaluation. Arisoy’s
(2007) and Sungur and Gungoren’s (2009) study were another studies that found
positive correlation between constructivist learning environment and intrinsic goal
orientations. Sungur and Senler (2010), in another study, examined students’
academic motivation, achievement goals, competence expectancies, and classroom
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environment perceptions. A total of 482 elementary students participated to the study.
Perceptions of learning environment was measured by Threat and Challenge construal
developed by Elliot and Reis (2003). The findings of the study indicated that
classroom learning environment perception was found to be positively related with
mastery avoidance, but negatively with performance approach goals. In the
Yerdelen’s (2013) study, achievement goals that were mastery approach goals,
performance approach goals, mastery avoidance goals, and performance avoidance
goals predicted by perception of classroom learning environments. The findings
indicated that mastery approach goals were positively associated with Student
Cohesiveness, Task Orientation, and Equity, but was negatively correlated with
Cooperation. Performance approach goals were positively associated with Student
Cohesiveness, Task Orientation, and Equity. Mastery avoidance goals were
negatively associated with Involvement, but was positively correlated with Task
Orientation and Cooperation. And finally, performance avoidance goals were
positively associated with Student Cohesiveness, Task Orientation, Cooperation, and
Equity, but was negatively correlated with Involvement.

Metacognitive self-regulation is rarely studied self-regulation variable in
learning environment literature. Yilmaz-Tuzun and Topcu (2010) examined the
relationships among students’ perceived constructivist learning environment,
metacognition, and epistemological beliefs. In the study, data were gathered from 626
elementary students from 6%, 7", and 8" grade level. Personal Relevance, Student
Negotiation, and Uncertainty dimension of CLES, Junior Metacognitive Awareness
Inventory (Jr. MAI) and Schommer Epistemological Belief Questionnaire were
conducted to the students. The results of the regression analysis showed that
contribution of metacognition was higher than students’ epistemological beliefs for
perception of constructivist learning environment. In detail, metacognition predicted
to all three dimensions of CLES. In the Yerdelen’s (2013) study, metacognitive self-
regulation predicted by perception of classroom learning environments. The findings

indicated that Student Cohesiveness, Teacher Support, Involvement, Investigation,
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Cooperation, and Equity were positively correlated, but Task Orientation was

negatively correlated with metacognitive self-regulation.

The Perception of Learning Environment in Classroom and Epistemological Beliefs

Tsai (2000), in a study, claimed that classroom learning environments that was
shaped by science teachers can have a role on affecting students’ beliefs about how
knowledge is created. Sample of the study included 1176 Taiwanese 10" grade
students. Science Epistemological Beliefs (SEB) survey and earlier version of CLES
(developed by Taylor & Fraser, 1991) were used to collect data. This version of CLES
included Negotiation, Prior Knowledge, Autonomy, and Student-Centeredness scales
to measure students’ perception of constructivist learning environment. Two form of
CLES were administrated to the students. Former one was actual (or perceived) form
to assess current perception of constructivist learning environment, latter one was to
learn ideal learning environment in students’ views. Tsai administrated the CLES
actual form first, then the CLES preferred form was conducted after one to two weeks.
The SEB survey was administrated between two forms of the CLES to all subjects.
The findings of the study indicated that students’ scores on Negotiation and Prior
Knowledge scales were significantly associated with their SEB scores. It means that
students that had constructivist oriented science epistemological beliefs did not
perceive positively their learning environment to find opportunities to negotiate their
ideas and to integrate with their prior knowledge. The results about the CLES
preferred form revealed positive correlation among three dimensions of CLES
(Negotiation, Prior Knowledge, and Autonomy) and science epistemological beliefs.
Tsai (2000) drawn attention that students preferred more constructivist oriented
learning environments. Also, teachers should be aware of students’ epistemological
orientations and their preferences related to providing constructivist-based classroom

environment.

Ozkal et al. (2009) proposed a conceptual model to investigate the
relationships among constructivist learning environment, scientific epistemological
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beliefs, and learning approach. A total of 1152 students that were 8" grade elementary
school students. To data collection, CLES (Personal Relevance, Uncertainty, Critical
Voice, Shared Control, and Student Negotiation), Scientific Epistemological Beliefs
Questionnaire (Fixed and Tentative), and Learning Approach Questionnaire were
administrated to the participants. The results revealed that all dimension of
constructivist learning environment were significantly and positively correlated with
tentative epistemological beliefs except for Shared Control. This means that students
that had tentative epistemological beliefs were more likely to find personal relevance
in their study, to feel free to demonstrate their concern about own learning, to think
about science as ever changing, and to interact with other students to enhance
comprehension. On the other hand, only Personal Relevance was significantly related
with fixed beliefs.

Yilmaz-Tuzun and Topcu (2010), in their study, also examined the
relationships between epistemological beliefs and constructivist learning
environment. According to the results, Personal Relevance was predicted by
Omniscient Authority and Uncertainty was predicted by Innate Ability. These implied
that students’ epistemological beliefs have predictor power on their perception of
learning environment. In the light of these findings, Yilmaz-Tuzun and Topcu (2010)
emphasized the importance of epistemological beliefs on learning environment
perception and suggested that science teachers should be aware of their students’
beliefs about knowledge and learning and enhance their practice on considering these

beliefs.

To conclude, studies on the correlation between epistemological beliefs and
perceived learning environments revealed that sophisticated epistemological beliefs
are significantly and positively related with positively perceived learning
environment (Ozkal et al., 2009; Tsai, 2000; Yilmaz-Tuzun & Topcu, 2010). Thus,
in the present study, it is expected that correlation between students’ epistemological
beliefs and perceptions of learning environment is found to be significant and
positive.
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Mediator Role of Self-Regulation in Predicting Academic Achievement by Perception

of Learning Environment in Classroom and Epistemological Beliefs

Pintrich (2000) emphasized the mediator roles of self-regulatory activities
between individuals’ characteristics personally and contextually and academic
achievement. Literature indicated that students’ self-regulation moderates the
influence of epistemological beliefs and learning environment perceptions on
academic achievement (Chen & Pajares, 2010; Rastegar et al., 2010). For instance,
Chen and Pajares (2010) did a study to examine the associations and effects of implicit
theories and epistemological beliefs on students’ academic motivation and academic
achievements. A total of 508 students from 6" grade level participated to the study.
Path analysis indicated that Self-Efficacy was a mediator role for Epistemological
Beliefs in Justification and Certainty and students’ Science Achievement. On the
other hand, Rastegar et al. (2010) investigated the relationships between
epistemological beliefs and mathematics achievement under the mediator role of
achievement goals, self-efficacy, and cognitive engagement. From a university 473
students participated to the study. The findings indicated that achievement goals, self-
efficacy, and cognitive engagement scores mediated the relationships between
epistemological beliefs and math achievement. Self-efficacy, mastery goals and
performance approach goals, and metacognitive and cognitive strategies strengthened
the associations between sophisticated beliefs and achievement, whereas naive beliefs

weakened these correlations.

The literature also stated that self-regulation has a mediator effects on the
relationships between classroom environment perceptions and academic achievement
(Patrick et al., 2007; Peters, 2013; Sungur & Gungoren, 2009; Yerdelen, 2013).
Patrick et al. (2007) tested a model that showed mediator effects of motivational
beliefs on the associations between classroom social environment, self-regulation
strategies and task related interaction as students’ engagement components, and
academic achievement. Motivational beliefs were mastery goals, academic efficacy,
and social efficacy. Structural equation modeling analysis was conducted to the data
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that were gathered from 602 5" grade students. According to the results, task-related
interactions positively predicted math achievement scores. Moreover, all motivational
beliefs variables mediated the relationships between classroom social environment
and students’ engagement by strengthening these relationships. On the other hand,
Peters (2013) studied with 326 college students to investigate the mediator effects of
classroom environment (teacher-centered and learner-centered) on the relationships
between their self-efficacy beliefs and math achievements. Classroom environment
perception scores were aggregated for multilevel analysis. The findings indicated that,
in student level, math self-efficacy was found as predictor of math achievement. At
class level, teacher-centered classroom environment and self-efficacy were found as
positively correlated, but any correlation was not found between classroom
environment and math achievement. Regarding mediator effects, classroom
environment did not mediate the relationships between math self-efficacy and math
achievement. Contrary to Peters (2013), Fast et al. (2010) found a mediation effect of
math self-efficacy on perceived classroom learning environment and math
achievement. In the context of Turkey, Sungur and Gungoren’s (2009) findings also
support the mediator effects of motivational beliefs on the relationships between
learning environment and academic achievement. Accordingly, motivational
components (self-efficacy, intrinsic value, mastery goals, and performance goals)
mediated the effects of classroom learning environment perceptions on science
achievement. In the Yerdelen’s (2013) study, examined the mediator effects of self-
regulation variables on the relationships between perception of classroom learning
environments and science achievement. The findings indicated that after including
self-regulation variables, Cooperation and Equity dimensions of classroom learning
environment were found as non-significant predictors of science achievement. These
findings revealed that Self-regulation variables that were self-efficacy, achievement
goals, and metacognitive self-regulation mediated the relationships between

perception of classroom learning environments and science achievement.

To conclude, in line with the existing literature, it is expected that self-
regulation variables (self-efficacy, achievement goals, task value, and metacognitive
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self-regulation) mediate the relationships of epistemological beliefs and learning

environment perceptions with science achievement.

2.4 Teacher Variables

2.4.1 Teacher Self-Efficacy

Teacher efficacy was defined by Tschannen-Moran, Woolfolk Hoy, and Hoy
(1998) as “the teacher’s belief in her and his ability to organize and execute the
courses of action required to successfully accomplish a specific teaching task in a
particular context” (p. 233). As indicated by this definition, the judgment about
accomplishing a specific teaching task is central for teacher efficacy. A RAND study
that examined teachers’ characteristics and student learning gave birth to teacher
efficacy studies at the mid-1970s (Armor et al., 1976; cited in Tchannen-Moran and
Woolfolk Hoy, 2001). The RAND study used Rotter’s (1966) locus of control theory
to conceptualize teachers’ sense of efficacy. Later research turned to Bandura’s
(1977) social cognitive theory to ground research on efficacy. Thus, these two
theoretical orientations affected the teacher efficacy literature tremendously
(Tchannen-Moran et al., 1998) and directed the studies as well as the development of

scales to measure teacher efficacy.

The first attempt to measure teacher efficacy was in the RAND studies that
had two items to reveal teachers’ level of efficacy. These two items were: (1) “When
it comes right down to it, a teacher really can’t do much because most of a student’s
motivation and performance depends on his or her home environment,” and (2) “If [
really try hard, I can get through to even the most difficult or unmotivated students.”
The first item emphasized factors external to the teachers such as parents’ influence,
and the second item emphasized internal factors such as teacher personal
responsibility (Guskey & Passaro, 1994). However, there were reliability problems

with the first teacher efficacy measures due to having only two items.
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Afterwards, the Responsibility for Student Achievement (RSA) scale was
developed by Guskey in 1981 (Guskey, 1987). RSA had 30 items and asked
respondents to distribute 100 percentage points between two alternatives. One of the
RSA items as an example is: “When your students seem to have difficulty learning
something, is it usually (a) because you are not willing to really work at it, or (b)
because you weren’t able to make it interesting for them?”” The results of the research
indicated that teacher efficacy is positively related to teacher responsibility for student

success and failure.

In the same year, the Teacher Locus of Control (TLC) scale was developed by
Rose and Medway (1981). It had 28 items and measured teachers’ tendencies about
attributing student success and failure to teacher locus of control. One of the TLC
items as an example is: “If the students in your class perform better than they usually
do on a test, would this happen (a) because the students studied a lot for the test, or
(b) because you did a good job of teaching the subject area?”’ Rose and Medway
stressed the TLC as a better predictor of teacher behaviors than Rotter’s Internal-

External (I-E) Scale with respect to specificity of covering the teaching context.

The Webb Efficacy Scale was another attempt to measure teacher efficacy
based on Rotter’s theory and the RAND measure (Ashton, et al., 1982; cited in
Tschannen-Moran, et al., 1998). An example item for the 7-item Webb Efficacy Scale
IS: “(a) My skills are best suited for dealing with students who have low motivation
and who have a history of misbehavior in school. (b) My skills are best suited for
dealing with students who are academically motivated and generally well behaved.”
The scale was designed for participants to select the most suitable choice. The results
of the study revealed that the higher scores on the Webb scale, the fewer negative

interaction in teachers’ teaching style.

Bandura (1997) stated two different definitions to show the distinction
between outcome expectation and efficacy expectation. Accordingly, the efficacy

expectation is “a judgment of one’s ability to organize and execute given different
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types of performances” whereas the outcome expectation is “a judgment of the likely
consequences such performances will produce,” (Bandura, 1997, p. 21). Ashton and
Webb (1986) further developed the RAND measure based on Bandura’s distinction.
They considered the first RAND item to measure the teaching efficacy dimension.

The second RAND item was considered to measure the personal teaching efficacy.

Gibson and Dembo (1984) developed a 30-item 6-point Likert scale, the
Teacher Efficacy Scale, to measure teacher efficacy. It was tested on 208 elementary
teachers and analyzed by using factor analysis. The results supported two a factor
model (28.8% of the total variance), the first factor stands for a teacher’s sense of
personal teaching efficacy and the second factor stands for teacher’s sense of teaching
efficacy. Gibson and Dembo suggested that these two factors captured Bandura’s self-
efficacy and outcome expectancy dimensions and were named personal teaching
efficacy and general teaching efficacy by Gibson and Dembo. Although the first
version of the scale had 30 items, Gibson and Dembo suggested the use of the 16-20-

item scale that was the revised version.

Woolfolk and Hoy’s (1990) study challenged Gibson and Dembo’s
conceptualization of teacher efficacy. Gibson and Dembo (1984) labeled the
dimension related to outcome expectation as teaching efficacy, whereas Woolfolk and
Hoy claimed that teaching efficacy cannot be considered as an outcome expectation.
According to them, teaching efficacy is an efficacy expectation. They expanded the
16-item version of Gibson and Dembo scale by adding two RAND items and four
new items related to teacher preparation. They tested the instrument by analyzing
using a two-factor and more than two factor solutions. The two factor solution
explained 27% variance. To conduct more than two factor solution, Kaiser’s criterion
of eigenvalues greater than 1 and a scree plot were used by the authors. The results
indicated 32.8% of variance for three-factor model. The first factor was for teaching
efficacy, the second and third factor were for personal efficacy that were teacher’s

sense of personal responsibility for positive student outcomes and for negative student
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outcomes. These results pointed to problems and inconsistencies Gibson and Dembo

measure.

Work by. Guskey and Passaro (1994) identified some additional biases in the
Gibson and Dembo items. Personal efficacy items used “I” wording, but teaching
efficacy items used “teachers.” In addition, personal efficacy items were positive, but
teaching efficacy items were negative. Guskey and Passaro revised the items by
changing their wording, whereby the scale had a balance through the entire items.
After revisions, Guskey and Passaro tested the scale on 342 teachers. According to
the results, Guskey and Passaro determined that the Gibson and Dembo scale actually
measured internal and external dimension of efficacy, not self-efficacy and outcome
expectations. All of these problems indicated that the Gibson and Dembo instrument
had some conceptual and statistical problems; and a new and powerful measure was
needed (Tschannen-Moran & Woolfolk Hoy, 2001).

In an undated study, Bandura developed a teacher efficacy scale that has seven
subscales: (1) efficacy to influence decision making, (2) efficacy to influence school
resources, (3) instructional efficacy, (4) disciplinary efficacy, (5) efficacy to enlist
parental involvement, (6) efficacy to enlist community involvement, and (7) efficacy
to create a positive school climate. It is 30-item 9-point scale to give a general picture
of teachers’ efficacy (Tschannen-Moran & Woolfolk Hoy, 2001). A sample item for
Bandura’s teacher efficacy scale is: “How much can you influence the decisions that
are made in your school?” Although Bandura’s scale measures teacher efficacy
beliefs with respect to many aspects, teachers and teacher educators stated some
problems for it, such as accurately reflecting the kinds of tasks teachers actually do.
Therefore, a new measure that is valid and reliable was still necessary to be able to

measure teacher efficacy beliefs (Tschannen-Moran, et al., 1998).

The latest attempt to develop a measure for teacher efficacy was Teachers’

Sense of Efficacy Scale (TSES). It was initiated in a seminar on self-efficacy in

teaching and learning at the Ohio State University, so it was first named as Ohio State
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Teacher Efficacy Scale. The members of the seminar examined previous formats to
use a basic structure to develop a new teacher efficacy scale. Bandura’s format was
found as an appropriate base by the members of group. To expand the scale by adding
new items, the items from Bandura’s scale were independently selected by each
member. Then, each member produced 8-10 new items that covered tasks not
represented on the Bandura’s scale. As a result, over 100 items were gathered for the
item pool of teacher efficacy scale. These items included tasks not represented on the
Bandura’s scale, such as assessment, adjusting the lesson to individual student needs,
dealing with learning difficulties, repairing student misconceptions, and motivating
student engagement (Tschannen-Moran & Woolfolk Hoy, 2001). As a result of the
process, 52 items were selected to measure teaching tasks and capabilities by

removing some overlaps and similarities among items.

The new scale was tested and developed in three studies. In the first study, the
new scale was tested on a sample of 146 preservice and 78 inservice teachers. Data
were examined by conducting principal-axis factoring with varimax rotation. After
the analysis, the number of items of the scale was reduced from 52 to 32. After the
first study, Tschannen-Moran and Woolfolk Hoy (2001) tested the 9-point 32-item
scale on 217 participants, 70 preservice teachers and 147 inservice teachers.
Principal-axis factoring with varimax rotation was used to examine the factor
structure of the scale. It yielded eight factors with eigenvalues greater than one, and
also a scree test suggested two or three factors structure for solutions. The scree test
results indicated that three-factor solution was better to explain the factor structure of
the scale. Based on the three-factor solution, 14 items were removed from the scale
due to the low factor loadings. After reducing the number of items, there were 18
items under three factors, accounting for 51% of the variance. Tschannen-Moran and
Woolfolk Hoy (2001) labeled these factors, efficacy for student engagement (8 items),
efficacy for instructional strategies (7 items), and efficacy for classroom management
(3 items). And then, alpha coefficients were computed for all subscales: 0.82 for
student engagement, 0.81 for instructional strategies, and 0.82 for classroom
management. After the further analysis that examined one strong factor with factor
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loadings ranging from .74 to .84 by using samples from study 1 and study 2,
Tschannen-Moran and Woolfolk Hoy decided that the TSES could be used for
assessment of three factors of efficacy (for inservice teachers) or one specified
efficacy factor (for preservice or inservice teachers). After the second study,
Tschannen-Moran and Woolfolk Hoy (2001) planned a third study, because Robert
and Henson (2001) expressed concern about third factor, classroom management.
Robert and Henson examined 18-item TSES by collecting 183 inservice teachers and
they found that classroom management factor has only three items, so it was weak for
a factor. Therefore, they proposed deleting the third factor from the scale. However,
Tschannen-Moran and Woolfolk Hoy claimed that classroom management is a
significant part of teaching tasks. Instead of omitting the third factor’s items, they
developed new 18 items by using Emmer’s (1990, cited in Tschannen-Moran and
Woolfolk Hoy, 2001) teacher efficacy for classroom management scale. A third study
tested the 36-item scale on 410 preservice and inservice teachers. Although Principal-
axis factoring with varimax rotation yielded four factors with eigenvalues greater than
one, the scree test suggested a three-factor solution. Accordingly, Tschannen-Moran
and Woolfolk Hoy selected 8 items that had highest factor loadings for each factor
and reduced the number of items from 36 to 24. Final tests indicated the same factor
structure for 24-item scale. Alpha coefficients were 0.91 for instructional strategies,
0.90 for classroom management, and 0.87 for student engagement. Then, they select
4 items for each factor to develop short version of TSES and computed new alpha
coefficients for them: 0.86 for instructional strategies, 0.86 for classroom
management, and 0.81 for student engagement. As a result, both long and short forms
of TSES were determined to be reliable scales to measure the teacher efficacy
construct in further research. Following items are samples from TSES: (1) “How
much can you do to motivate students who show low interest in school work?” for
student engagement (2) “To what extent can you provide an alternative explanation
or example when students are confused?” for instructional strategies (3) “To what
extent can you make your expectations clear about student behavior?” for classroom
management. To check construct validity of the TSES, the relationship between TSES
and previous measures of teacher efficacy was examined. While the participants were
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responding the TSES, RAND items and the Hoy and Woolfolk (1993) a 10-item
adaptation of the Gibson and Dembo TES was given to the participants at the same
time. Obviously, there were strong correlations between TSES and previous

measurements.

Ross (1998) reviewed 88 teacher efficacy studies and stated that high
efficacious teachers tend to (1) learn and use new approaches and strategies for
teaching, (2) use 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 control. After Ross’s (1998) synthesis, Woolfolk Hoy
and Davis (2005) proposed a framework to show links among teachers’ efficacy

beliefs, teacher outcomes, and student outcomes (Figure 2.3).
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Accordingly, teachers’ sense of efficacy directly, indirectly, and relationally
influence their planning, decisions, attention, monitoring, and interactions with their
students. In terms of direct influential effects, teachers with a strong sense of efficacy
are more likely to show greater levels of planning, organization, direct teaching, and
enthusiasm; spend more time teaching in that subject areas; be more open to new
ideas, more willing to experiment with new methods to better meet the needs of their
students; use powerful but potentially difficult-to-manage methods such as inquiry
and small group work; select strategies that support students greater learning. In terms
of indirect influential effects, higher efficacious teachers tend to confront
management problems and seek solutions; work longer with struggling students;
attend to the special needs of exceptional students; work with parents; offer students
choices; set learning rather than performance goals. In terms of relational effects, if
teachers have high level of efficacy, they tend to need less control of students, so
listen to students; be less ego-involved, angered, or insulted by the students’
behaviors, to be more willing to solve the problem rather than punish the students
(Woolfolk Hoy, et al., 2009).

Moving to influences on students, teachers’ sense of efficacy directly,
indirectly, and relationally influence students’ achievement and is related with other
student outcomes. Accordingly, in terms of direct effects on student outcomes, if
teachers are active and organized; set clear, challenging, and high learning goals; and
persistently reteach when necessary, time to learn is increased, and also students tend
to be motivated to reach goals. Indirect effects of student outcomes are related with
student motivation and engagement. Teachers who set higher goals enable students
to be more willing to cooperate in class activities and value learning, to make
controllable attributions themselves. And also, students’ intrinsic motivation to learn
is encouraged. Although, there were fewer studies on the relationship between
teachers’ sense of efficacy and its connection to relational consequences for students,
the findings indicated that students feel more closeness and experiencing less conflict
with teachers who have higher level of efficacy beliefs at the end of the academic year
(Woolfolk Hoy, et al., 2009).
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Ross (1992) did a study to measure history teachers’ personal and general
teaching efficacy beliefs and to examine the predictive effects of these efficacy beliefs
on students’ academic achievements. The efficacy questionnaire of Gibson and
Dembo’s (1984) that included two parts that were teachers’ sense of efficacy to
influence student learning and teachers’ sense of efficacy by considering the effects
of external factors. The regression analysis results indicated that students’ academic

achievement was positively predicted by teachers’ personal self-efficacy.

Capara, Barbaranelli, Steca, and Malone (2006) investigated the relationships
among teachers’ self-efficacy, job satisfaction, and their students’ academic
achievement. The data that were collected from 2184 teachers were analyzed by
conducting structural equation modeling analysis. The results of the study indicated
that students’ achievement scores and teachers’ self-efficacy beliefs were in a low
relationships. On the other hand, teachers’ these beliefs were in a relationship with
students’ prior achievement. Capara et al. (2006) interpreted that this revealed a
reciprocal relationships between teachers’ self-efficacy beliefs and their students’
academic achievement. In other words, teachers that had higher achiever students in
the beginning of the semester were positively affected to improve their self-efficacy
beliefs in teaching. Then, their improvement in self-efficacy in teaching affected their

students to be more successful in semester.

Vasquez (2008), on the other hand, did not found a correlation between
teachers’ self-efficacy and student achievement. The aim of the study was to
investigate the influence of teacher efficacy for instructional strategies, classroom
management, and student engagement on 9" and 10" students’ reading achievement.
A total of 110 teachers and their 2061 students participated to the study. The results
of HLM analysis revealed that teacher efficacy was not found as significant predictors

of students’ reading achievements.

According to the proposed framework, Woolfolk Hoy and Davis (2005)
claimed directly or indirectly links among teachers’ efficacy beliefs and many
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students’ motivational outcomes, whereas there were so few studies in the literature
that examined the direct relationships and these studies indicated positive or no
correlation among these variables (Guo et al., 2012; Guo et al., 2010; Kurien, 2011;
Thoonen et al., 2011; Yerdelen, 2013). For instance, Yerdelen (2013) found positive
correlation between teachers’ self-efficacy for student engagement and science
achievement. Moreover, she found direct and positive correlation among teachers’
self-efficacy beliefs and students’ perceptions of classroom learning environment, but
indirect correlation among teachers’ self-efficacy beliefs and students’ perceptions of
classroom learning environment, self-efficacy, metacognitive self-regulation, and
achievement goals. On the other hand, Kurien (2011) investigated the correlation
among teacher personal efficacy, teacher efficacy for inquiry-based science, students’
self-efficacy for science, and students’ self-efficacy for inquiry-based science. For the
study, 660 students and their 26 teachers were selected. HLM analyses indicated that
teacher personal efficacy and teacher efficacy for inquiry-based science were not
found as significant predictors of students’ self-efficacy for science and students’ self-
efficacy for inquiry-based science. In another study, Thoonen et al. (2011) examined
the importance of teachers’ teaching and self-efficacy on their students’ motivation.
The data were collected from 3462 students and their 194 teachers. The results of the
multilevel analyses revealed that teachers’ sense of efficacy did not have any impact
on students’ motivation to learn, such as academic self-efficacy, mastery goal

orientation, performance avoidance, and intrinsic motivation.

Guo et al. (2010) examined the indirect effects of classroom learning
environments on the association between teachers’ self-efficacy and students’
language and literacy gains. For this study, 67 preschool teachers and their 328
students participated and the data that gathered from them were analyzed with HLM.
The findings indicated that students’ vocabulary gains and print awareness were
positively affected from the relationship of teachers’ self-efficacy and instructional
support. Moreover, students’ vocabulary gains were positively affected from the
relationship of teachers’ self-efficacy and emotional support, but print awareness was
not significantly affected from this correlation. These findings were considered as
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indicators of the positive correlation of teachers’ self-efficacy with students’
achievement gains and perception of learning environments. In another study, Guo et
al. (2012) examined the influences of teachers’ self-efficacy on students’ literacy
skills via classroom learning environments. Structural equation modeling was
conducted to the data that were collected from 1043 fifth grade students. The findings
showed that teachers who had higher self-efficacy created more supportive and
positive learning environment. Also, students in these classroom had higher literacy
skills than students in other classroom. These findings implied that teachers’ self-
efficacy had an indirect effect on students’ literacy skills via their supportive and

positive learning environment.

In sum, teachers’ sense of efficacy as an important teacher belief shapes their
teaching life powerfully and higher self-efficacy for teaching is a positive factor for
teachers’ decisions, thoughts, planning, relationships with students; and for students’
achievement and motivation (Woolfolk Hoy, et al., 2009). However, empirical studies
are rare in the literature and indicated that teachers’ self-efficacy have directly or
indirectly effect on students’ achievement and related outcomes, self-regulation, and
learning environment perceptions. This literature review indicated that new empirical
studies about the effects of teachers’ self-efficacy on students’ outcomes are needed.
With this research, it is aimed to investigate the effects of teachers’ self-efficacy on
students’ self-regulation, epistemological beliefs, perception of learning environment,

and science achievement.

2.4.2 Achievement Goal Orientation

Classroom has been generally debated as an achievement area for students,
but Butler (2007) claimed that it also creates settings for teachers to be successful at
their job and to develop their achievement goals for teaching. Woolfolk Hoy et al.
(2009) indicated teachers’ beliefs as main source for explaining existing differences
in the student outcomes. In addition to teachers’ beliefs, achievement goal theory can

provide a significant focus to conceptualize teacher motivation (Butler, 2007).
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According to Butler and Shibaz (2008) teachers’ goal orientations predict students’
perceptions about teachers’ support, inhibited questioning, and help seeking. This
might create direct or indirect effect on students’ perception of learning environments,
self-regulation, and academic achievement (Woolfolk Hoy, 2008). Various
information can be found in the literature that investigate the influence of teachers’
goal orientations for teaching (Butler, 2007) on their students’ academic achievement.
Deevers (2000), Luyten and Hoeven-van Doornum (1994), and Friedel, Cortina,
Turner, and Midgley (2007) indicated that teachers’ mastery and performance goals
for teaching were found as predictors of students’ self-efficacy, achievement goals,

and academic achievement.

Deevers (2000) examined teachers’ achievement goals as mastery goal
endorsements and performance goal endorsements and investigated the relationships
among teacher goal endorsements, student goal orientations, and mathematics
achievement. The findings of the study indicated that teachers’ mastery goals
endorsements were found to be positively correlated with students’ mastery and
performance approach goal adoptions and negatively correlated with performance
avoidance goals. Also, teachers’ performance goal endorsements were positively
correlated with performance approach and performance avoidance goal adoptions.
Another results of the study revealed that teachers’ mastery and performance goal
endorsements were found as positively effective predictors of students’ mathematics
achievements. In another study, Luyten and Hoeven-van Doornum (1994) examined
the effects of classroom composition on achievement. They collect data to examine
also effects of teacher goals set for their students on achievement. One of the findings
showed that these teacher goals had a considerable effect on students’ academic
achievement. Friedel et al. (2007) investigated effects of children’s perceptions of
their parents’ and teachers’ achievement goals on their personal achievement goals,
self-efficacy beliefs, and coping strategies. The findings of the study revealed that
teachers’ mastery goals were found to be positively related with children’s mastery
goals and self-efficacy beliefs, whereas teachers’ performance goals were positively
related with only children’s performance goals.
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Butler and Shibaz (2008) did a study to predict students’ perception of teacher
support and inhibition of question asking and help seeking. A total of 53 teachers and
1287 students participated to the study. Hierarchical linear modeling analysis
indicated that teachers’ mastery goals were found as significantly and positively
effective predictors of higher level of perceived teacher support. Contrary to this
finding, teachers’ ability-avoidance goals were negatively associated with perceived
teacher support. It means that teacher support as a component of classroom learning

environment was affected from teachers’ achievement goals.

Although, in the literature, there have been some studies that suggested a close
relationships between teacher achievement goal orientation and student
characteristics and achievement outcomes, empirical studies investigating these
associations are so rare (e.g. Butler & Shibaz, 2008; Deevers, 2000; Friedel, Cortina,
Turner, & Midgley, 2007; Luyten & Hoeven-van Doornum, 1994). Those studies
generally indicated that mastery oriented goals of teachers are positively related with
high self-efficacy beliefs, mastery oriented goals, and positive perception of learning
environments for students. Regarding performance oriented goals, expectation is not
clear, because related literature exhibited unclear results. Accordingly, in this study,
it was expected that teachers’ goal orientations have accounts in explaining students’
outcomes and these relations are positive for mastery goals, but may be also positive

for performance goals.

2.4.3 Teachers’ Epistemological Beliefs

Educational researchers were also interested in teachers’ epistemological
beliefs as one of the factors influencing student related outcomes. Teachers’
epistemological beliefs concern teachers’ views about nature and acquisition of
knowledge (Luft & Roehrig, 2007). The definition of epistemological beliefs was
done by Hofer and Pintrich (1997) as “how individuals come to know, the theories

and beliefs they have about knowing, and the manner in which such epistemological
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premises are part of and an influence on cognitive process of thinking and reasoning
beliefs about the processes of knowing and the nature of knowledge” (p. 435).
According to Luft and Roehrig (2007), epistemological beliefs and other teachers’
beliefs about learning, understanding, and student knowledge are interplayed.
Brownlee, et al. (2002) and Hashweh (1996) claimed that teachers’ conceptualization
of knowledge shapes their teaching beliefs. In another research, Fang (1996) review
the literature about on beliefs and practices and emphasized the effects of beliefs on
behaviors. Thereby, teachers’ beliefs about knowledge tend to have an effective
power on actions in their classroom (Hashweh, 1996). Hashweh’s (1996) study was
conducted on 35 science teachers to examine their epistemological beliefs and
classroom practices. The results supported that teachers that have sophisticated
epistemological beliefs are more aware of student alternative conceptions, use more
effective teaching strategies, and create more qualified learning environment for

students to enhance learning.

Thereby, it may be expected that students that are taught by teachers with
sophisticated epistemological beliefs are more successful and have positive
perceptions about their learning environment, and highly motivated to learn.
However, the literature has little information about the effect of teachers’
epistemological beliefs on students’ outcomes. With this study, it was proposed that
teachers that have sophisticated epistemological beliefs may provide positive learning
environment and effects students to have sophisticated epistemological beliefs, to be

highly motivated to learn science, and finally, to be successful in science class.

2.4.4 Individual Citizenship Behaviors

Individual citizenship behavior was described by Woolfolk Hoy, Hoy, and
Kurz (2008) as “voluntary and discretionary citizenship behavior of teachers that
exceed the formal expectation of the job” (p. 825). Its origin was from the construct
of organizational citizenship behavior that was used firstly by Organ. Organ (1997, p.

95) defined organizational citizenship as “performance that supports the social and
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psychological environment in which task performance takes place.” Accordingly,
workers in an organization may behave in organizationally beneficial ways and freely
help others achieve a task at hand (Bateman & Organ, 1983). These behaviors that
show extra efforts beyond the formal obligations of their status are important supports

for an effective organizational performance.

DiPaola and Tschannen-Moran (2001) did a study to explore organizational
citizenship behaviors in schools. Accordingly, organizational citizenship behaviors
are context-specific. In other words, organizational citizenship behaviors may change
from one organization to another organization. In addition, public schools have a
different structure from other private organizations. Teachers in the schools are
generally committed to do the best for their students. This separates public schools
from private organizations. These results emphasized the importance of teacher’s
behaviors in the school as an organization. DiPaola and Hoy (2005) defined teacher’s
behaviors, like volunteering to help their colleagues and to go out of their way to
introduce themselves to others, as organizational citizenship behaviors. These
teachers also help their students on their own time also spend more time in the school
to help. In addition, they use time effectively in their class or in the school. They make
it easy for their students and parents. Teachers as professionals may exhibit
willingness to “go the extra mile” to make sure that students succeed (Woolfolk Hoy
et al., 2008). These are also individual citizenship behaviors. Teachers who behave in
this way are personally devoted in the success of students and feel themselves

responsible for student learning (DiPaola & Hoy, 2005).

DiPaola and Tschannen-Moran (2001), in their study, developed a new
questionnaire to measure organizational citizenship behaviors in K-12 schools and
examine the correlation between organizational citizenship behaviors and school
climate. Sample items of the new questionnaires include: “Teachers help students on
their own time”, “Teachers voluntarily help new teachers”, and Teachers begin class
promptly and use class time effectively”. They believed that greater citizenship
behaviors support creating a positive and open climate in schools. A positive and open
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climate has many beneficial results including student achievement. They conducted
two different studies to test the new measure of organizational citizenship behaviors.
The first study had 664 teachers in 42 public schools and the second study had 1210
teachers in 97 public schools. The 15-item scale, Organizational Citizenship Behavior
in Schools Scale, had high reliability scores for both studies (.96 for study I and .87
for study Il). Their correlational analyses indicated that there was a strong link
between organizational citizenship behaviors and school climate. Accordingly,
collegial leadership, which is one of the dimensions of school climate, predicted
greater organizational citizenship. Collegial leaders support teacher professionalism
because professional norms in schools support organizational citizenship. Moreover,
the goals of professionals include a strong press for academic achievement. As a
result, DiPaola and Tschannen-Moran stressed that there is a strong correlation

between academic press and organizational citizenship.

In other study, DiPaola and Hoy (2005) investigated the relationships between
organizational citizenship behaviors of the faculty and achievement of high school
students. They administered DiPaola and Tschannen-Moran (2001)’s Organizational
Citizenship Behavior in School Scale (OCBSS) in 97 high schools in Ohio. They also
used Socioeconomic Status (SES) as a covariate variable in the analysis. Their results
supported the theoretical rationale that claimed the relationship between
organizational citizenship behaviors and student achievement. According to DiPaola
and Hoy, the relationship between these two variables is not surprising because
teachers who work in schools that have great organizational citizenship exhibit extra
effort; tend to try innovative approaches to curriculum and instruction; devote
themselves for the success of students; and take responsibility easily for student
learning. Furthermore, they spend own time at school by staying and working with
students. Consequently, all of these extra efforts have an impact on students and result

as higher students’ achievement.
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Woolfolk Hoy, Hoy, and Kurz (2008) developed and tested a new construct,
teacher’s academic optimism, by examining its relationships with sets of teachers’
beliefs and practices, such as individual citizenship behavior. Teacher’s academic
optimism was defined as “a teacher’s positive belief that he or she can make a
difference in the academic performance of students by emphasizing academic and
learning, by trusting parents and students to cooperate in the process, and by believing
in his or her own capacity to overcome difficulties and react to failure with resilience
and perseverance” (Woolfolk Hoy, Hoy, & Kurz, 2008, p. 822). Academic optimism
has cognitive (teacher’s sense of efficacy), affective (teacher trust in students and
parents), and behavioral (teacher academic emphasis) aspects. Because the construct
of teacher’s academic optimism covers teachers’ beliefs about themselves, their
students, and their instruction, Woolfolk Hoy, Hoy, and Kurz claimed that a set of
teacher’s characteristics including individual citizenship behavior are positive
predictors of teacher’s academic optimism. To measure individual citizenship
behavior, they used DiPaola and Tschannen-Moran (2001)’s Organizational
Citizenship Behavior in School Scale (OCBSS), modified to access teacher-level
beliefs and they added the 3 items from the Teacher’s Belief Survey (TBS: Woolley,
Benjamin, & Woolley, 2004). Reliability of items that measured individual
citizenship behavior was .69. The result of the study indicated that the set of teacher
variables, namely dispositional optimism, humanistic classroom management,
student-centered teaching, and teacher individual citizenship behavior, support
teacher’s academic optimism. Accordingly, the greater individual citizenship

behaviors are, the more optimistic teachers.

As indicated in the literature, greater citizenship behaviors mean teacher’s
willingness to exceed the formal expectations of a teacher. Such teachers exhibit extra
effort to help students to be successful, to meet and work with students’ parents.
Teachers who are high on organizational citizenship use their talents to enhance
students’ achievement and adapt easily to apply new teaching approaches and useful
teaching strategies in their class. Based on the research reviewed above the current
study aims to examine the relationship between individual citizenship behaviors and
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students’ achievement. In addition, the research reviewed above also revealed that
individual citizenship behavior is one of the predictors of academic optimism, that is,
the greater teachers’ citizenship behaviors, the more optimistic the teachers.
Teacher’s sense of academic optimism is a construct that includes three main
elements; Teacher’s Sense of Efficacy, Teacher Trust, and Teacher Academic
Emphasis. Woolfolk Hoy et al. (2008) claimed that construct of teacher’s academic
optimism covers teachers’ beliefs about themselves, their students, and their
instruction. Thereby, individual citizenship behaviors of a teacher may be a predictor
for a set of students’ perception of learning environment, beliefs, self-regulation, and

academic achievements.

2.4.5 Student-Centered Beliefs and Practices

As emphasized before, teachers’ beliefs have a guider effect on teacher’s
planning, decisions about class management, teaching strategies in other words on
teachers’ practice and instructional choices (Woolfolk Hoy, Hoy, & Davis, 2009;
Woolfolk Hoy, Hoy, & Kurz, 2008). Educational researchers that studied in this area
generally stated that teachers’ beliefs are directly connected with their actions in the
classroom (Fang, 1996; Guskey, 1986; Hashweh, 1996; Kang & Wallace, 2004). With
respect to this perspective, if teachers have student-centered beliefs, they adjusted
their teaching practices to meet their students’ interests, capabilities, knowledge, and
requirements. These teachers believe that if the instructional plans are adapted to the
needs of the students, they can learn better (Woolfolk Hoy, Hoy, & Kurz, 2008).
Woolfolk Hoy et al. (2008) also claimed that teachers who believe in student-centered
teaching must trust either own teaching abilities to support student learning or their
students to cooperate in teaching and learning process. Meece, Herman, and
McCombs (2003) claimed that if teachers use learner-centered practices, their
students reported stronger mastery and performance goals. Ames & Archer (1988),
Meece et al. (2003), and Middleton & Midgley (1997) found that mastery and
performance goals were in relationships with students’ self-efficacy and strategy use.

These findings may be an indicator of relationships of teachers’ student-centered
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beliefs and practices with students self-efficacy and strategy use. Thus, this study was
a new attempt to investigate direct or indirect effects of student-centered beliefs and
practices on students’ science achievements, self-regulation components,
epistemological beliefs, and their perception of learning environment. In this study, it
is expected that student-centered beliefs and practices are positively linked to
students’ achievement, their perception of learning environment, epistemological

beliefs, and self-regulation.
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CHAPTER 111

METHOD

This chapter presents the major characteristics of the population and sample;
describes the instruments, procedures, and data analysis; and discusses the
assumptions and limitations of the study. Finally, the chapter ends with an

examination of the internal and external validity issues of the study.

3.1 Design of the Study

In this study, the direct and indirect relationships among (1) teachers’
achievement goal orientation, self-efficacy, epistemological beliefs, epistemological
world view, student-centered beliefs and practice, and individual citizenship behavior
and (2) students’ achievement goal orientation, self-efficacy, epistemological beliefs,
classroom environment perception, task value, metacognitive self-regulated learning,
and science achievement were investigated. The data were gathered from participants’
self-reports and analyzed by conducting two-level Hierarchical Linear Modeling
(HLM). The level-1 was formed with student-based variables, whereas the level-2

was formed with teacher-based variables.

3.2 Population and Sample

All science teachers working in public schools in Ankara, the capital city of
Turkey, who teach 7" grade public elementary school students and their 7" grade
students, were identified as the target population of the study. Because it is difficult
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to reach this large target population, all science teachers who teach to 7\ grade public
elementary school students and their 7" grade students in Cankaya and Yenimahalle
districts of Ankara were identified as the accessible population. Therefore, the results
of the study will be generalized to this population.

A random sampling method was used to reach the representative sample of
the study: The district of Cankaya has 103 public elementary schools and the district
of Yenimahalle has 87 public elementary schools. A total of 113 elementary schools
that were from different parts of each districts were randomly selected for the present
study. Among these schools 56 were from the Cankaya district and 57 were from the
Yenimahalle district. Almost all schools had one science teacher who worked with 71
grade students. However, some schools in the district of Yenimahalle had two or more
science teachers, but there were only one or two teachers that taught the 7" grade
students in that schools. As a result, overall, 56 science teachers from the Cankaya
district participated in the study while there were 81 science teachers from the
Yenimahalle district.

To select students for the study, one class was identified for each teacher based
on the most appropriate and convenient dates and times for data collection. Data were
gathered from only 7" grade student because research in the literature revealed that
there were some differences in motivational beliefs of different grade students
(Glingoren, 2009; Senler & Sungur, 2009). According to the research, the lower level
graders are, the higher level motivational beliefs have. Thereby, it is considered that
sixth grade students have more motivational beliefs, whereas eighth graders have
lower level of motivational beliefs among the middle school graders. Accordingly,
when a teachers had only a seventh grade class, this class was selected for
participation. If a teacher had a more than one seventh grade class, one of them was

randomly selected for the sample.
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3.2.1 Teacher Sample

A total of 137 science teachers (56 teachers from Cankaya district, 81 teachers
from Yenimabhalle district) participated in the study. About one-quarter of the science
teachers (24.1%) were male and 70.8% were female. The teachers ranged in age from
26 years to 62 years. Additionally, their teaching experience ranged from 3 years to
32 years. Table 3.1 provides detailed information about the characteristics of the
teacher sample.

Table 3.1 General characteristics of the teacher sample.

Frequency (f) Percentage (%)
District Cankaya 56 40.9
Yenimahalle 81 59.1
Gender Male 33 241
Female 97 70.8
Missing 7 5.1
Age (year-old) 26-35 26 19.0
36-45 67 48.9
46-55 39 28.5
56-65 2 1.5
Missing 3 2.2
Experience (year) 1-10 21 15.3
11-20 75 54.7
21-30 32 234
31-40 4 2.9
Missing 5 3.6

3.2.2 Student Sample

A total of 3281 seventh grade students from 113 schools participated in the
study. Because some teachers misfiled or did not complete their questionnaires, the

data from 116 students were excluded from the inferential data analyses.

Accordingly, 39.8% of the students were from the Cankaya district and 60.2%
of the students were from the Yenimahalle district. The number of female and male
students was almost same. A majority of students were at the age of 13 with a mean

age of 13.07. Their average of their science grade of previous semester was 3.58 out
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of 5 (SD = 1.16). While almost one-third of the students had a science grade point

average of 4 (31.0 %) in the previous year, the percentages of students having grades

of 1 and 2 were quite low (6.2 % and 11.0%, respectively) (see Table 3.2).

Table 3.2 Background characteristics of the student sample.

Frequency (f) Percentage (%)
District Cankaya 1307 39.8
Yenimahalle 1974 60.2
Gender Male 1650 50.3
Female 1588 48.4
Missing 43 1.3
Age (year-old) 12 117 3.6
13 2805 85.5
14 339 10.3
15 14 4
16 3 1
Missing 3 1
Science GPA 1 204 6.2
2 360 11.0
3 813 24.8
4 1018 31.0
5 806 24.6
Missing 80 2.4
Number of Siblings 1 863 26.3
2 1240 37.8
3 710 21.6
4 226 6.9
5 and above 115 35
Missing 127 3,9
Separate Study Room Yes 2603 79.3
No 6603 18.4
Missing 75 2.3
Computer at Home Yes 2709 82.6
No 557 17.0
Missing 15 4
Internet Access Yes 2174 66.3
No 1072 32.7
Missing 35 1.0
Daily Newspaper Never 254 7.7
Sometimes 2033 62.0
Always 973 29.7
Missing 21 .6
Books at Home Any or few (0-10) 203 6.2
11-25 789 24.0
26-100 1119 34.1
101-200 605 18.4
Over 200 539 16.4
Missing 26 .8
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Table 3.2 Continued

Mother Father

f % f %

Parents” Educational Level  Illiterate 98 3.0 16 .5
Primary School 1101 33.6 650 19.8
Middle School 609 18.6 685 20.9
Secondary School 857 26.1 916 27.9
Bachelor Degree 483 14.7 709 21.6

Master 72 2.2 179 5.5

Doctorate 15 0.5 42 13

Missing 46 1.4 84 2.6
Parents’ Occupation Employed 845 25.8 2776 84.6
Not Employed 2217 67.6 106 3.2

Not a regular job 85 2.6 137 4.2

Retired 103 3.1 200 6.1

Missing 31 9 62 1.9

A majority of the fathers were employed (84.6%), whereas a majority of the
mothers were unemployed (67.6%). About one-quarter of the fathers (27.9 %) and
mothers (26.1) graduated from secondary school. In addition, most of students had a

separate study room (79.3%), a computer (82.6), and an Internet access (66.3%).

3.3 Data Collection Instruments

In the present study, data were collected from teachers and students in 7th
grade science classrooms via two major types of instruments: one designed

specifically for teachers and the other designed for students.

3.3.1 Teacher Data Collection Instruments

Teacher data collection instruments included (1) a demographical
questionnaire with items that investigated science teachers’ gender, age, and teaching
experience and (2) five instruments namely, Teachers’ Sense of Efficacy Scale
(TSES), Teacher Achievement Goal Orientations Scale (TAGOS), and Individual
Citizenship Behaviors Scale (CBS), Student-Centered Beliefs and Practices Scale
(SCBS), and Teacher Epistemological Beliefs Questionnaire (TEBQ) (see Table 3.3).
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Table 3.3. Data Collection Instruments and Variables for Teacher Sample.

Instruments Variables
Demographics Questionnaire Gender

Age

Experience

University
Teachers’ Sense of Efficacy Scale (TSES) Classroom Management
Developed by Tschannen-Moran & Woolfolk-Hoy (2001) Student Engagement
Translated to Turkish by Capa, Cakiroglu, & Sartkaya (2005) Instructional Strategies
Achievement Goal Orientation Scale (TAGOS) Ability Approach
Developed by Butler (2007) Ability Avoidance
Translated to Turkish by the researcher Work Avoidance

Task
Individual Citizenship Behavior (CBS) Citizenship Behavior

Developed by Woolfolk Hoy, Hoy, & Kurz (2008)
Translated to Turkish by the researcher

Student-Centered Beliefs and Practices Scale (SCBS) Student-Centered Beliefs and
Developed by Woolley, Benjamin, & Woolley (2004) Practices
Translated to Turkish by the researcher

(Teacher) Epistemological Beliefs Questionnaire (TEBQ) Source
Developed by Conley, Pintrich, Vekiri, & Harrison (2004) Certainty
Translated to Turkish by Ozkan (2008) Justification

Development

3.3.1.1 Demographic Questionnaire

The Demographic Questionnaire consists of items that ask information about

gender, age, experience, and their university graduated of teachers.

3.3.1.2 The Teachers’ Sense of Efficacy Scale (TSES)

The Teachers’ Sense of Efficacy Scale which is a 9-point Likert scale ranging
from “1 = nothing” to “9 = a great deal”, was used to assess science teachers’ self-
efficacy beliefs. It was originally developed by Tschannen-Moran and Woolfolk-Hoy
(2001). While developing the TSES, they worked with two teachers and eight
graduate students in a seminar on self-efficacy in teaching and learning. All
participants explored several possible formats for a new efficacy measure and decided
on a measure based on Bandura’s teacher self-efficacy scale. Each member of the

seminar prepared 8-10 items and in total over 100 items were produced to develop
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the new efficacy scale. After a nomination, discussion, and revision approach, the
members of the seminar decided on 52 items to assess teaching tasks and capabilities.
New items were tested in three separate studies and the number of the items was
reduced from 52 to 32 in the first study as a result of principal-axis factoring with
varimax rotation. Then, second study was conducted and the number of the items was
reduced to 18 items because some of omitted items had low factor loadings and some
of them seemed as redundant by researchers. In the third study, the 18 items were
modified and new 18 items were added to the instrument. As a result, the final
instrument included 36 items. Based on results of a factor analysis, 24 items that had
higher factor loadings were selected from the instrument by Tschannen-Moran and
Woolfolk-Hoy (2001). The final instrument included 24 items under three subscales,
namely Classroom Management, Student Engagement, and Instructional Strategies.
Test results indicated reliabilities .90 for Classroom Management, .87 for Student
Engagement, and .91 for Instructional Strategies. Tschannen-Moran and Woolfolk
Hoy also selected 4 items that had the highest factor loadings for each subscale and
prepared short version of the instruments (12 items). Reliabilities for the short version
were .86 for Classroom Management, .81 for Student Engagement, and .86 for

Instructional Strategies.

Table 3.4. The subscales of the TSES with sample items.

Subscales Sample Item Number of Items
Efficacy for How well can you implement alternative strategies in 4
Instructional your classroom?

Strategies

Efficacy for How well can you establish a classroom management 4
Classroom system with each group of students?

Management

Efficacy for How much can you do to motivate students who show 4
Student low interest in schoolwork?

Engagement
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The long form of the TSES with 24 items was translated into Turkish by Capa,
Cakiroglu, and Sarikaya (2005). They administered the translated version to 628
preservice teachers. Confirmatory factor analysis revealed a good model fit for
proposed factor structures (TLI = .99, CFl = .99, RMSEA = .065). Internal
consistency reliability for full scale was .93 and the subscale reliabilities were .84 for
Classroom Management, .82 for Student Engagement, and .86 for Instructional
Strategies. In present study, short version of TSES was used and tested. The reliability
scores for the present study were .85 for the whole test, .78 for Classroom
Management subscale, .68 for Student Engagement subscale, and .75 for Instructional

Strategies subscale.

In the current study, short version of the TSES with 12 items was used. In
order to validate the factor structure of the instrument for the present study, a CFA
was conducted. The results of the CFA were interpreted with respect to four indices.
The first index examined was the Normed Fit Index (NFI) and the second index is
Comparative Fit Index (CFl). These values greater than .90 are indicative of a good
fit. Third one is Standardized Root Mean Square Residuals (SRMR) and below .05 is
accepted as a good fit. The last index was Goodness of Fit Index (GFI). The GFI

values greater than .90 are considered an indication of a good fit (Kelloway, 1998).

Table 3.5 The results of confirmatory factor analysis for each subscale of the TSES.

22 (pvalue)  y2/df NFI CFlI SRMR GFI
Classroom Management .01 4.29 .83 .85 .07 97
Student Engagement .01 4.38 .96 91 .07 97
Instructional Strategies .16 1.86 .89 .98 .04 .99

According to the CFAs’ results, the fit statistics almost indicated a good data
fit for all sub-scales, some others were reasonable. Lambda-ksi estimates for the latent
factors of TSES were the other results of the CFAs. Those were presented in Table
3.6.
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Table 3.6. Lambda-X Estimates for TSES.

Indicator Present study LX estimates
Classroom Management gl 75
g6 72
q7 .82
g8 .54
Student Engagement g2 .56
g3 .76
g4 .63
qll 49
Instructional Strategies g5 .54
q9 .76
q10 57
gl2 .76

3.3.1.3 Teachers’ Achievement Goal Orientations Scale (TAGOS)

The Teachers’ Achievement Goal Orientations Scale (TAGOS) is a 5-point
Likert scale ranging from “5 = strongly agree” to “1 = strongly disagree”. The original
version of the TAGOS developed by Butler (2007) had 28 items in four subscales,
namely mastery goals (7 items), ability-approach goals (7 items), ability-avoidance
goals (7 items), and work-avoidance goals (7 items). Butler (2007) tested the TAGOS
with 100 teachers and results revealed sufficient internal consistencies for all sub-
scales except for the work avoidance sub-scale: Cronbach’s alpha coefficients were
found as .74, .78, .70, and .45, for mastery, ability-approach, ability-avoidance, and
work-avoidance orientations sub-scales, respectively. Because the work-avoidance
subscale had a low reliability score, two problematic items were replaced with new
ones. Then, Butler (2007) tested the instrument with a sample of 320 teachers.
Responses to the items and analysis of the results showed that internal consistency
reliabilities were .76 for the mastery goal, .82 for the ability-approach goal, .71 for
the ability-avoidance goal, and .78 for the work avoidance goal.

The TAGOS was translated and adapted into Turkish by the researcher. Six
items were deleted from the original instruments because these items were not
suitable to be used with Turkish sample considering Turkish educational system and
school culture in elementary level. For example, the item of “l was assigned an

advanced class that only the best teachers get to teach” was deleted because there are
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not any distinguished classes among others in Turkish elementary schools. Also, the
item of “in @ meeting my lesson plan was singled out as better than that of any of my
colleagues” was deleted because the Ministry of Education in Turkey predefines the
lesson plans. Remaining four items such as “the principal led me to understand that
s/he considers me to be one of the best teachers in the school” and “a meeting was
cancelled, and | got home at a reasonable hour for a change” were also omitted
because there was not any system or situation to evaluate and identify the best teachers
in the schools of Turkey and there are few meetings in schools so teachers have
limited chances to display these behaviors. After omitting these items, the remaining
22 items were translated into Turkish. The final instrument had four subscales: ability-
approach goals (4 items), ability-avoidance goals (5 items), work-avoidance goals (6
items), and mastery goals (7 items).

During the translation procedure, the items were reviewed by (1) two
academicians from the elementary science education department of the faculty of
education for content validity, (2) an academician studying on English Language
Teaching from the faculty of education for adaptation to Turkish language structure,
and (3) a science teacher to assure that the items were clear and easily understandable.
After the translation and adaptation procedures, the TAGOS was pilot tested with 104
elementary science teachers. The obtained data were analyzed with SPSS for

reliability analysis and LISREL for confirmatory factor analysis.

Table 3.7. Reliability Coefficients of the subscales of the TAGOS for pilot study.

Original Version Pilot Study
(Butler, 2007)
Number of Cronbach Number of Cronbach
Items alphas Items alphas
Ability-Approach 7 .82 4 .63
Ability-Avoidance 7 71 5 .66
Work-Avoidance 7 .78 6 75
Task 7 .76 7 .79
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The factor structure of the TAGOS was tested through confirmatory factor
analyses. Confirmatory factor analysis for each subscale after item deletion Table 3.8

showed the results.

Table 3.8. The results of confirmatory factor analysis for the pilot study after omitted

items.
2 (p value) K2ldf NFI CFI SRMR GFlI
Ability-Approach .05 3.00 .94 .96 .06 .97
Ability-Avoidance .00 4.07 .86 .89 .08 .93
Work-Avoidance .00 4.45 .90 .92 .08 .87
Task .00 7.76 .85 .86 .08 .80

Results of confirmatory factor analyses for the pilot studies yielded indices
indicating that for all subscales of ability-approach, ability-avoidance, work-
avoidance, and mastery, the fit indices were reasonable. Table 3.9 indicated the

subscales of the TAGOS with sample items.

Table 3.9. The subscale of the TAGOS with sample items.

Subscales Sample Item Number of Items
I would feel that | had a good and successful day in
school if:
Ability- My classes are more advanced in the curriculum than 4
Approach those of other teachers.
Goals
Ability-
Avoidance Pupils did not ask any questions that I could not answer. 5
Goals
Work- The material was easy and | didn't have to prepare 6
Avoidance lessons.
Goals
Mastery Goals | saw that | am developing professionally and teaching 7

more effectively than in the past.
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For the main study, confirmatory factor analyses and reliability analyses were
also conducted for the TAGOS to validate factor structure and assess internal
consistency, respectively. Table 3.10 and 3.11 indicated the results of those analyses

for the main study.

Table 3.10. Reliability Coefficients Scores of the subscales of the TAGOS for the

main study.
O(%%',[T:rll\;%g;;n The present Study
Number of Cronbach Number of Cronbach
Items alphas Items alphas
Ability-Approach 7 .82 4 .69
Ability-Avoidance 7 71 5 .67
Work-Avoidance 7 .78 6 .79
Task 7 .76 7 .90

Table 3.11 The results of confirmatory factor analysis for the main study.

7 (pvalue)  ,/df NFI CFl SRMR GFI
Ability-Approach A7 1.86 .97 .99 .04 .99
Ability-Avoidance .09 1.74 .92 .96 .05 .98
Work-Avoidance .00 5.82 .92 .93 .07 .85
Task .00 4.80 .86 .89 .08 91

Results of CFA for the main studies yielded fit indices indicating that there
was no any serious problem to be a good model for the TAGOS. Table 3.12 indicates
Lambda-ksi estimates for the latent factors of the TAGOS in this study.
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Table 3.12 Lambda-X Estimates for the TAGOS.

Indicator Present study LX estimate
Ability Approach gl .30
g2 .70
g3 74
g4 .67
Ability Avoidance g5 54
g6 47
q7 54
g8 59
q9 .59
Work Avoidance ql0 73
qll .78
ql2 72
ql3 .55
ql4 51
ql5 39
Task ql6 .64
ql7 .68
ql8 73
q19 .94
q20 .82
g21 91
q22 A48

3.3.1.4 Individual Citizenship Behavior Scale for Teachers (CBS)

Woolfolk Hoy, Hoy, and Kurz (2008) developed the Individual Citizenship
Behavior Scale (CBS) by modifying the Organizational Citizenship Behavior (OCB:
DiPaola & Hoy, 2005a, 2005b; DiPaola & Tschannen-Moran, 2001, as cited in
Woolfolk Hoy, Hoy, & Kurz, 2008). It is a 5-point Likert scale ranging from “5 =
strongly agree” to “1 = strongly disagree” to assess teachers’ citizenship behaviors.
The CBS has 7 items and its reliability score for original version was 0.69 (Woolfolk
Hoy, Hoy, & Kurz, 2008). Table 3.13 shows two sample items for the CBS.

Table 3.13. The sample items of the Individual Citizenship Behavior Scale (CBS).

Scale Sample Item Number of Items
Individual I help students during my own time

Citizenship

Behavior Scale 7

I make it easy for parents to contact me at school or
home
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The CBS was translated and adapted into Turkish by the researcher. The
translation procedure used for the TAGOS was followed exactly for the CBS. After
the translation and adaptation process, the CBS was tested with 104 elementary
science teachers. The data obtained were analyzed with SPSS for reliability analysis
and LISREL for confirmatory factor analysis. After the analysis, the items that were
determined as problematic were revised. The confirmatory factor analysis results of

the main study revealed that the revision of items were positively resulted.

Table 3.14. Reliability Coefficients Score of the Individual Citizenship Behavior

Scale (CBS) (translated version vs. original version)

Original Version

(Woolfolk Hoy, Hoy, &  Pilot Study e Present

Kurz, 2008) Study
Number of Cronbach alphas Cronbach Cronbach
Items alphas alphas
Citizenship 7 0.69 0.73 0.77

Behavior

As shown in Table 3.14, the scores of 0.73 for the pilot study and 0.77 for the
main study indicate that there were no reliability problems for the CBS. Table 3.15

presents the results of confirmatory factor analysis for the CBS.

Table 3.15. The results of confirmatory factor analysis for each subscale of the
Individual Citizenship Behavior Scale (CBS).

Citizenship Behavior 12 (pvalue)  2/df NFI CFlI SRMR GFI
Pilot Study .00 291 .87 91 .08 .90
Main Study .06 1.72 .93 97 .05 .95

Results of confirmatory factor analyses for the pilot and the main studies
yielded indices indicating that there was a good model to data fit for the Individual
Citizenship Behavior Scale. Lambda-ksi estimates for the latent factors of the CBS in

this study are presented in Table 3.16.
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Table 3.16. Lambda-X Estimates for the CBS.

Indicator Present study LX estimate
Citizenship Behavior ql 49
g2 .62
g3 54
q4 .60
g5 .30
q6 .67
q7 .69

3.3.1.5 Epistemological Beliefs Questionnaire (TEBQ)

Epistemological Belief Questionnaire is a 26-item 5-point Likert scale (1=
strongly disagree; 5= strongly agree) developed by Conley et al., (2004). The scale
was developed to determine the individuals’ beliefs about the nature of knowledge
(i.e. certainty of knowledge and simplicity of knowledge) and the nature of knowing
(i.e. source of knowledge and justification for knowing) (Hofer & Pintrich, 1997).
The dimensions of the scale are (1) source (5 items) measures beliefs about
knowledge residing in external authorities, (2) certainty (6 items) referring to a belief
in a right answer, (3) development (6 items) concerning beliefs about science as an
evolving and changing subject, and (4) justification (9 items) related with role of
experiments and how individuals justify knowledge. Conley et al. (2004) tested the
scale two times (Timel and Time-2) on the same sample. Thus, they reported two
Cronbach Alpha scores for all dimensions. Table 3.18 presents the results of both
Time -1 and Time-2 for Conley et al. (2004)’s study. Since the higher scores
represented the more sophisticated beliefs, the items of the source and certainty
dimensions were reversed. The Epistemological Belief Questionnaire was used with
both teacher sample and student sample. For the sake of clarity, the scale used with
teacher sample was abbreviated as TEBQ and the scale used with student sample was
abbreviated as SEBQ. Epistemological Belief Questionnaire was translated and
adapted into Turkish by Ozkan (2008). According to Ozkan, reliability coefficient for
the whole scale was .78.
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Table 3.17. The sample items of the TEBQ.

Scale Sample Item Number of Items
Certainty Once scientists have a result from an experiment that is 6
the only answer

Development Some ideas in science today are different than what 6
scientists used to think

Source Everybody has to believe what scientists say 5
Justification A good way to know if something is true is to do an 9
experiment

Table 3.18 presents alpha coefficient found by Ozkan (2008) for the whole
scale and coefficients found for whole scale and sub-scales in the current study. As
shown in the table, in the present study, reliability coefficient for development
subscale was somewhat low, but acceptable for educational studies (Hatcher &
Stepanski, 1994; Pomeroy, 1993).

Table 3.18. Reliability Coefficients Scores of the subscales of the TEBQ and whole
test.

Original Version

(Conley et al., Turkish version The present
2004) (Ozkan, 2008) Study
Number of  Cronbach alphas  Cronbach alphas Cronbach

Items (Time-1-Time-2) alphas
Whole Test 26 .78 .78
Source 5 .81-.82 75
Certainty 6 .78-.79 .70
Development 6 .57-.66 .50
Justification 9 .65-.76 72

In order to validate the factor structure of the TEBQ for the present study, a
CFA was conducted. The CFAs’ results showed that the fit statistics almost were good

for all sub-scales.
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Table 3.19. The results of confirmatory factor analysis for the main study.

72 (p value) ZAldf NFI CFI SRMR GFlI
Certainty .02 2.25 .90 .94 .06 .95
Development A1 1.59 .83 .93 .06 .97
Source .10 1.83 .95 .98 .05 97
Justification .33 1.10 .88 .98 .05 .95

Lambda-ksi estimates for the latent factors of TEBQ were the other results of
the CFAs. Those were presented in Table 3.20.

Table 3.20. Lambda-X Estimates for the TEBQ.

Indicator Present study LX estimate
Certainty g2 46
q7 .50
g12 .50
g16 49
g20 .70
g23 61
Development g4 10
g8 43
913 42
ql7 .62
g21 .46
925 42
Justification g3 43
g5 42
q9 41
q1l 48
ql4 .55
g18 .66
g22 .37
024 A7
026 .50
Source gl 74
q6 .80
g10 57
g15 45
g19 .50

3.3.1.6 Student-Centered Beliefs and Practices Scale for Teachers (SCBS)

Teachers’” student-centered beliefs and practices will be assessed by
conducting 7-items that is a part of Constructivist Teaching scale. It is the subscale of
the Teacher’s Belief Survey (TBS: Woolley, Benjamin, & Woolley, 2004, cited in
Woolfolk-Hoy et al. 2008). It is a 6-point Likert type scale ranged from “strongly
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disagree” to “strongly agree”. Higher scores refer to more student-centered beliefs

and practices. In Woolfolk-Hoy et al. (2008), the reliability score was found as .72.

Table 3.21. The sample items of the Student-Centered Beliefs and Practices Scale

for Teachers (SCBS).
Scale Sample Item Number of Items
Student- I involve students in evaluating their own work and
Centered setting their own goals
Beliefs and 7
Practices

I make it a priority in my classroom to give students time
to work together when I am not directing them.

The SCB was translated and adapted into Turkish by the researcher. The
translation procedure used for the TAGOS and the CBS was followed exactly for the
SCBS. Original version of the SCBS had 6-point range for scaling, but in the present
study 5-point range was used due to reliability concerning between other scales. After
the translation and adaptation process, the CBS was tested with 104 elementary
science teachers. And also, the data obtained from them was analyzed with SPSS for
reliability analysis and LISREL for confirmatory factor analysis. After the analysis,
some items that showed problematic results were revised for the main study. Table
3.22 indicates the Cronbach Alpha scores for the original version scale, the pilot

study, and the main study.

Table 3.22. Reliability Coefficients Score of the Student-Centered Beliefs and

Practices Scale for Teachers (SCBS) (translated version vs. original version)

Original Version

(Woolfolk-Hoy etal.,  PilotStudy ~ Me.Present

2008) Study
Number of
Items Cronbach alpha
Student-Centered 7 0.72 0.70 0.77
Beliefs and
Practices
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Accordingly, the scores of 0.70 for the pilot study and 0.77 for the main study
revealed that there were no reliability problems for the SCBS. Table 3.23 presents the
results of confirmatory factor analysis for the SCBS.

Table 3.23. The results of confirmatory factor analysis for each subscale of the
Student-Centered Beliefs and Practices Scale for Teachers (SCBS).

22 (pvalue)  y%df NFI CFlI SRMR GFI
Pilot Study .00 4.43 .73 77 .08 .88
Main Study .05 1.72 .86 97 .05 .95

Results of confirmatory factor analyses for the pilot study did not indicate
perfect model to data fit for the pilot study, but fit indices were reasonable for main
study. This indicated that revision of problematic items were resulted as positively.
Lambda-ksi estimates for the latent factors of the SCBS in this study are presented in
Table 3.24.

Table 3.24. Lambda-X Estimates for the Student-Centered Beliefs and Practices
Scale for Teachers (SCBS).

Indicator Present study LX estimate
Student-Centered Beliefs gl .58
and Practices g2 .60
g3 51
q4 .59
g5 .52
q6 51
q7 .70

3.3.2 Student Data Collection Instruments

Data from students were collected using: (1) a demographic questionnaire that
included items concerning students’ background characteristics such as gender, age,
and last semester science grade; (2) six self-report instruments including the Self-
Efficacy Scale, Task Value, and Metacognitive Self-Regulated Learning Scale (taken
from the Motivated Strategies for Learning Questionnaire or MSLQ), the Students’
Achievement Goal Questionnaire (AGQ), Constructivist Learning Environment Scale
(CLES), and Epistemological Beliefs Questionnaire (EBQ); and (3) the Science

Achievement Test (SAT) (see Table 3.25).
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Table 3.25. Data Collection Instruments and Variables for Student Sample.

Instruments Variables
Demographics Questionnaire Gender
Number of Siblings
Age
Science GPA

Parents’ Occupation
Parents’ Educational Level
Number of Books at Home
Separate Study Room at
Home

Daily News Paper
Computer at Home
Internet Access

Motivated Strategies For Learning Questionnaire (MSLQ)
Developed by Pintrich, Garcia, & McKeachie (1993)
Translated to Turkish by Sungur (2004)

Self-Efficacy
Metacognitive Self-
Regulated Learning
Task Value

Achievement Goal Questionnaire (AGQ)
Developed by Elliot & McGregor (2001)
Translated to Turkish by Senler & Sungur (2007)

Mastery Approach
Performance Approach
Mastery Avoidance
Performance Avoidance

Constructivist Learning Environment Scale (CLES)
Developed by Taylor, Fraser, & Fisher (1997)

Translated to Turkish by Yilmaz-Tiiziin, Cakiroglu, & Boone
(2006)

Personal Relevance
Uncertainty

Critical Voice
Shared Control
Student Negotiation

Epistemological Beliefs Questionnaire (SEBQ)
Developed by Conley, Pintrich, Vekiri, & Harrison (2004)
Translated to Turksih by Ozkan (2008)

Source
Certainty
Justification
Development

3.3.2.1 Demographic Questionnaire for Students

The Demographic Questionnaire was developed to gather information about
students’ background characteristics including gender, age, science GPA, parents’
occupation, parents’ educational level, number of siblings at home, number of books
at home, presence of a separate study room at home, frequency of buying a daily

newspaper, presence of a computer and internet access at home.

116



3.3.2.2 Self-Efficacy, Task Value and Metacognitive Self-Regulated Learning
from the Motivated Strategies for Learning Questionnaire (MSLQ)

The Motivated Strategies for Learning Questionnaire (MSLQ) was originally
developed by Pintrich, Smith, Garcia, and McKeachie (1991) to assess students’
motivation for learning, confidence in gaining success, test anxiety, and ability to use
various learning strategies. It is a 7-point Likert scale ranging from “1 = not at all true
of me” to “= very true of me”. Fifteen subscales are included in the MSLQ under two
main sections, “motivation”, which has 6 sub-scales, and “learning strategies”, which
has 9 sub-scales. In the present study, self-efficacy, task value, and metacognitive
self-regulation subscales were used to assess students’ self-efficacy beliefs for
learning, students’ evaluation of tasks, and metacognitive self-regulated learning,
respectively. The MSLQ was tested in Pintrich, Smith, Garcia, and McKeachie
(1991)’s study. They found .93 alpha value for self-efficacy subscale, .90 alpha value
for task value subscale, and .79 alpha value for metacognitive self-regulation

subscale.

Table 3.26. The subscales of the MSLQ with sample items that used in the present

study.

Subscales Sample Item Number of Items

Self-Efficacy I'm certain I can understand the most difficult material 8
presented in the readings for this course

Task Value Understanding the subject matter of this course is very 6
important to me

Metacognitive When reading for this course, | make up questions to 12

Self-Regulation help focus my reading

Sungur (2004) translated and adapted the MSLQ was into Turkish. In
Sungur’s study, reliability coefficients were .89 for the self-efficacy subscale, .87 for
the task value subscale and .81 for the metacognitive self-regulation subscale. These
values for the present study were .88 for the self-efficacy subscale, .81 for the task

value subscale and .79 for the metacognitive self-regulation subscale (Table 3.27).
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Table 3.27. Reliability Coefficients Scores for self-efficacy, task value, and

metacognitive self-regulation subscales of the MSLQ

Original Version

(Pintrich et al Turkish version

(Sungur, 2004)

The present
Study

1991)
Number of Items Cronbach alphas
Self-Efficacy 8 .93 .89 .88
Task Value 6 .90 .87 81
Metacognitive Self- 12 .79 81 .79

Regulation

Table 3.28 presents the confirmatory factor analysis results for these three

subscales of the MSLQ.

Table 3.28. The results of confirmatory factor analysis for self-efficacy, task value,

and metacognitive self-regulation subscales of the MSLQ.

22 (pvalue)  ,/df NFI CFl  SRMR  GFI
Self-Efficacy .00 11.84 .99 .99 .02 .98
Task Value .00 19.02 .98 .98 .03 .98
Metacognitive Self-Regulation .00 18.35 .96 .96 .06 .95

The CFAs results showed that fit indices almost indicate a good model for

these three subscales except for x?/df ratio. Lambda-ksi estimates for the latent factors

of the subscales of the MSLQ were the other results of the CFAs. Those were

presented in Table 3.31.
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Table 3.29. Lambda-X Estimates for the subscales of the MSLQ.

Indicator Present study LX estimate
Self-Efficacy g2 71
g3 .67
g5 .69
g6 .68
g8 .69
q9 71
ql3 .72
qld .66
Task Value gl 51
q4 .68
q7 .61
q10 72
qll .63
ql2 74
Metacognitive Self- gl5 .08
Regulated Learning ql6 .52
ql7 .62
ql8 .59
ql9 .60
q20 .66
g21 .61
q22 .05
q23 .67
g24 .67
g25 .67
q26 .57

3.3.2.3 Achievement Goal Questionnaire (AGQ)

The Achievement Goal Questionnaire was originally developed by Elliot and
McGregor (2001) to assess students’ achievement goals. It is 5-point Likert-scale that
ranges from “1 = never” to “5 = always.” The AGQ includes 4 subscales: mastery
approach goals (3 items), performance approach goals (3 items), mastery avoidance
goals (3 items), and performance avoidance goals (6 items). Elliot and McGregor
(2001) found high reliability scores for the AGQ subscales: .87 for mastery approach,
.92 for performance approach, .89 for mastery avoidance, and .83 for performance
avoidance sub-scales. Similarly, confirmatory factor analysis scores indicated good
fit results for the scale (RMSEA = .04, TLI = .99, and CFI = .99). Sample items for
the AGQ sub-scales were presented in Table 3.30.
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Table 3.30. The subscale of the AGQ with sample items.

Subscales Sample Item Number of Items
Mastery Approach It is important for me to understand the content of this 3

Goals course as thoroughly as possible.

Performance 3
Avoidance Goals It is important for me to do better than other students.

Mastery Avoidance | worry that I may not learn all that | possibly could in 3

Goals this class.

Performance My goal for this class is to avoid performing poorly 6
Avoidance Goals compared to the rest of the class.

Senler and Sungur (2007) translated and adapted the AGQ into Turkish. They
reported Cronbach’s alpha scores of 81 for mastery approach, .69 for performance
approach, .65 for mastery avoidance, and .64 for performance avoidance. Moreover,
the confirmatory factor analysis supported four-factor structure of Turkish version of
the (RMSEA = .06, GFI =.92, CFI = .90, and SRMR =.07).

In the present study, the AGQ was tested with reliability analysis and
confirmatory factor analysis. The results revealed alpha coefficient scores of .71 for
mastery approach, .71 for performance approach, .65 for mastery avoidance, and .76
for performance avoidance. Table 3.31 shows the reliability scores for the original

version, the Turkish version of the AGQ, and the results of the present study.

Table 3.31. Reliability Coefficients Scores for the AGQ

Original Version The Turkish Version

(Elliot and (Senler and Sungur, The present Study
McGregor, 2001) 2007)
Cronbach Alphas
Mastery Approach .87 81 71
Performance Approach .92 .69 71
Mastery Avoidance .99 .65 .65
Performance Avoidance .83 .64 .76

The confirmatory factor analysis results showed good fits for all subscales.
For the three subscales of mastery approach, performance approach, and mastery
avoidance, the model was saturated and the fits were perfect. For the performance

avoidance subscale, the results were good (2 p-value = .00, x2/df = 22.55, NFI = .97,

120



CFl =.97, SRMR = .04, and GFI = .98). Lambda-ksi estimates for the latent factors
of the SAGOS in this study are presented in Table 3.32.

Table 3.32. Lambda-X Estimates for the the AGQ.

Indicator Present study LX estimate
Mastery Approach ql .62
q6 .67
g8 72
Mastery Avoidance gll .59
ql4 .66
ql7 .62
Performance Approach g4 .66
q10 .66
g16 .69
Performance Avoidance g2 .55
q7 .61
913 .59
919 .53
g20 .64
g21 .61

3.3.2.4 Constructivist Learning Environment Scale (CLES)

Constructivist Learning Environment Scale (CLES) was developed to
measure students’ perceptions of their constructivist-oriented learning environment.
It was originally developed by Taylor and Fraser (1991) and revised by (Taylor,
Dawson & Fraser, 1995; Taylor, Fraser & Fisher, 1997, Johnson & McClure, 2003).
After revision of original one, the final scale had 20 items under 5 sub-scales that are
Personal Relevance, Uncertainty, Critical Voice, Shared Control, and Student
Negotiation. Table 3.33 presents the sub-scales, sample items and the number of items
for each sub-scale.
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Table 3.33. The subscale of the CLES with sample items.

Subscales Sample Item Number of Items

Personal In this science class, | learn about the world inside and 4

Relevance outside of school.

Uncertainty In this science class, | learn the views of science have 4
changed over time.

Critical Voice In this science class, | feel safe questioning what or how | 4
am being taught.

Shared Control  In this science class, | help the teacher to plan what | am 4
going to learn.

Student In this science class, | ask other students to explain their 4

Negotiation ideas.

Johnson and McClure (2003) found the alpha coefficients as .90 for Personal
Relevance, .81 for Uncertainty, .88 for Critical VVoice, .76 for Shared Control, and .81
for Student Negotiation. The CLES was translated and adapted to Turkish language
by Yilmaz-Tiiziin, Cakiroglu, and Bone (2006). Their results revealed the reliabilities
as .72 for personal relevance, .73 for uncertainty, .73 for critical voice, .83 for shared
control, and .77 for student negotiation. In the present study, the reliabilities were .72
for personal relevance, .59 for uncertainty, .68 for critical voice, .75 for shared

control, and .67 for student negotiation.

Table 3.34. Reliability Coefficients Scores of the original version, the Turkish
version, and the present study.

Original Version Turkish Version
(Johnson & (Yilmaz-Tiiziin, Cakirogly, ~ The present
McClure, 2003) & Bone, 2006) Study
Cronbach Alphas

Personal Relevance .90 12 72
Uncertainty 81 73 75
Critical Voice .88 73 .68
Shared Control .76 .83 75
Student Negotiation .81 N .67

In order to validate the factor structure of the CLES for the present study, a
CFA was conducted. The CFAs’ results showed that the fit statistics almost were good

for all sub-scales.
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Table 3.35. The results of confirmatory factor analysis for the main study.

72 (p value) At NFI CFl SRMR GFlI
Personal Relevance .05 3.01 1.00 1.00 .01 1.00
Uncertainty .00 7.84 .99 .99 .02 1.00
Critical Voice .00 15.55 .99 .99 .02 1.00
Shared Control .00 32.62 .98 .99 .03 .99
Student Negotiation .33 1.11 1.00 1.00 .01 1.00

Lambda-ksi estimates for the latent factors of CLES were the other results of
the CFAs. Those were presented in Table 3.36.

Table 3.36. Lambda-X Estimates for the CLES.

Indicator Present study LX estimate
Personal Relevance gl .55
q7 .67
g1l .64
g16 .66
Uncertainty g2 27
q9 .58
913 .66
919 .63
Critical Voice g3 .60
g8 .59
g15 .59
g18 .59
Shared Control g4 71
g6 72
g12 .69
g20 .52
Student Negotiation g5 .54
g10 .58
gl4 .70
gl7 49

3.3.2.5 Epistemological Beliefs Questionnaire (SEBQ)

Epistemological Belief Questionnaire (Conley et al. 2004) was used to
measure students’ epistemological beliefs. As mentioned in the “Teacher Data
Collection Instruments”, this instrument was also used with teacher sample to assess
teachers’ epistemological beliefs. Because detailed information about the instrument
was provided in Teacher Data Collection Instruments section, a brief summary about
the Epistemological Beliefs Questionnaire was presented here: it is a 26-item likert
type scale in four dimensions namely, certainty, development, source, and

123



justification. It was translated and adapted into Turkish by Ozkan (2008). Ozkan

found the total reliability of the questionnaire as .78. It was .82 for students’ sample

in the present study.

Table 3.37. The sample items of the SEBQ.

Scale Sample Item Number of Items
Certainty Once scientists have a result from an experiment that is 6
the only answer
Development Some ideas in science today are different than what 6
scientists used to think
Source Everybody has to believe what scientists say 5
Justification A good way to know if something is true is to do an 9
experiment

Reliability coefficients of sub-subscales were somewhat low (.82 for whole

test, .72 for source, .66 for certainty, .64 for development, and .79 for justification),

but acceptable for educational studies (Hatcher & Stepanski, 1994; Pomeroy, 1993).

In the present study, in order to validate the factor structure of the

Epistemological Beliefs Questionnaire for student sample, a CFA was conducted. The

CFAs’ results showed that there was a good model fit for all sub-scales.

Table 3.38. The results of confirmatory factor analysis for the main study.

2% (p value) 2Aldf NFI CFl SRMR GFI
Certainty .00 17.54 .96 .96 .04 .98
Development .01 2.57 .99 1.00 .01 1.00
Source .00 10.23 .99 .99 .02 .99
Justification .00 4.99 .99 .99 .02 .99

Lambda-ksi estimates for the latent factors of SEBQ were presented in Table

3.39.
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Table 3.39. Lambda-X Estimates for the SEBQ.

Indicator Present study LX estimate
Certainty g2 .39
q7 .18
ql2 .56
ql6 .58
q20 .66
g23 57
Development g4 43
g8 .54
g13 .38
ql7 .55
q21 A7
q25 49
Justification g3 57
g5 .54
q9 .52
qll .52
qld .60
ql8 57
q22 51
g24 .52
q26 .58
Source gl .59
g6 .64
q10 .56
gl5 .50
g19 .60

3.3.2.6 The Science Achievement Test (SAT)

A 14-item multiple choice test was used to assess students’ science
achievement. The SAT was prepared by choosing items from the national exams (e.
g. Secondary Education Entrance Examination and Government Complimentary
Boarder and Scholar Examination to transition to high schools) that were conducted
by the Turkish Ministry of Education in 2008 and 2009 (MEB, 2008-2009). Seven
items were selected from the SBS 2008 and seven from the SBS 2009. Each item had
four alternatives: an answer and three distracters. The SAT covered the 7" grade’s
topics from the fall semester, which included electricity (4 items), force-motion-
energy (4 items), sense organs (3 items), and digestive system (3 items).
Academicians and science teachers evaluated all 14 items in terms of content validity.

The reliability coefficient by KR-20 (Kuder Richardson 20) was computed as .49.
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Reliability coefficient was somewhat low, but acceptable for educational studies
(Hatcher & Stepanski, 1994; Pomeroy, 1993).

3.4 Data Collection Procedure

The Ministry of Education granted permission to administer the
questionnaires in the participant schools that were selected using the random sampling
method. The permissions covered the two semesters of 2009-2010 education year.
During the first semester a pilot study was conducted with 104 science teachers to
validate Teachers Achievement Goal Orientations Scale, Teachers’ Individual
Citizenship Behaviors, and Teachers’ Student-Centered Beliefs and Practices Scale
for Turkish science teachers. The main study was conducted during the second
semester. The teachers’ and students’ questionnaires were administrated during the
same time period and took about 40 minutes to complete. The students completed
their questionnaires in the classroom while their teacher filled out the questionnaire
in a different place. The researchers read the directions to the teachers and students
before they completed the questionnaires. Any information about students and
teachers names or any other information were not asked from them. Participants were
also reminded that there was no right or wrong answer except for achievement test
and any information about the students, teachers, classes, and schools would not be
connected to their responses. All questionnaires and answers will be kept confidential
and only used for research purposes. Also to protect confidentiality, after filling the
questionnaires, each teacher’s and his/her classes’ questionnaires were sealed in an

envelope prepared for the class and viewed only by the researchers.

3.5 Analysis of Data

In the present study, data analyses include preliminary analysis, descriptive
statistical analysis, and inferential statistical analysis. As part of preliminary analysis,
data were examined concerning missing values, outliers, and univariate and

multivariate normality. Descriptive statistical analyses were conducted to examine
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mean, standard deviation, skewness, and kurtosis values of the teacher and student
related variables. Hierarchical Linear Modelling (HLM) was used as an inferential
statistical procedure to investigate the relations between teacher and student related

variables.

3.5.1 Hierarchical Linear Modeling (HLM)

In this study, Hierarchical Linear Modeling (HLM) technique was conducted
to explain how the teacher variables (Level-2 variables) and student variables (Level-
1 variables) are interrelated and how both variables affect students’ science
achievement. In this case, the data gathered from teachers and their students might
have a nested structure. In other words, the students who are taught by same teacher
might be more similar than the students who are taught by another teacher. All the
students who are taught by a teacher might be affected by their teacher’s beliefs, goals,
or practices. Thus, the students who are taught by different teachers can be
independent and a cluster effect is occurred. Analysis of such nested data with
classical linear model is not reasonable, because assumptions related with the
independence of observation is violated due to this clustering effect. Thus, the biasing
of estimating the coefficient causes computing smaller standard errors compared to
HLM. Considering the clustering effect in nested data provides an advantage of

predicting outcome variable to HLM.

Nested structure of the sample was the main reason to select HLM as a
statistical technique for the present study. HLM provides a different regression model
for each students’ group (Level-1). These regression models in each level draw an
outline by using structural relations and residual variability at that level. As a result,
it can be examined how students’ variables interrelated in their level and how
teachers’ level variables (Level-2) mediate students’ level variables. Teachers’
variables represent level-2 predictors. Accordingly, the outcome variables were
determined among students’ variables for all models. Level-1 predictors were also

determined among students’ variables for each model. Then, level-2 predictiors were
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determined among teachers’ variables. This reveals a hierarchical structure for the
sample of the present study. Raudenbush and Bryk (2002) recommend HLM to
examine the relations for a hierarchical-structure data just like the data from the

present study.

3.6 Variables and Their Descriptions

The variables of the study can be grouped as Level-1 and Level-2 variables.
These are the predictors of the outcome variables. Science Achievement and other
variables of students are also labeled as outcome. Table 3.40 presents all of these
variables, their descriptions, and their types.

Table 3.40 The descriptions and types of the variables of the study.

Name Description Type
Student Level Variables (Level-1)

ACHIEVEM  Science Achievement Outcome
Students’ Science Achievement Scores. The test included 14 science
questions. Each true answer coded as 1, incorrect one coded as 0.
Thus, possible total scores for each student could be within range
between 0 and 14.

CLE_PER Constructivist Learning Environment - Personal Relevance Outcome,
The sub-dimension of Constructivist Learning Environment and it was  Predictor

a composite variable that was constructed by computing average score
of Q1, Q7, Q11, and Q16. Possible mean scores of it could be within

range between 1 and 5.
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Table 3.40 Continued

CLE_UNC

CLE_CRI

CLE_SHA

CLE_NEG

TASK

SELF_EFF

Constructivist Learning Environment — Uncertainty
The sub-dimension of Constructivist Learning Environment and it was

a composite variable that was constructed by computing average score
of Q2, Q9, Q13, and Q19. Possible mean scores of it could be within

range between 1 and 5.

Constructivist Learning Environment - Critical Voice
The sub-dimension of Constructivist Learning Environment and it was

a composite variable that was constructed by computing average score
of Q3, Q8, Q15, and Q18. Possible mean scores of it could be within
range between 1 and 5.

Constructivist Learning Environment - Shared Control
The sub-dimension of Constructivist Learning Environment and it was

a composite variable that was constructed by computing average score
of Q4, Q6, Q12, and Q20. Possible mean scores of it could be within

range between 1 and 5.

Constructivist Learning Environment - Student Negotiation
The sub-dimension of Constructivist Learning Environment and it was

a composite variable that was constructed by computing average score
of Q5, Q10, Q14, and Q17. Possible mean scores of it could be within
range between 1 and 5.

Task Value
The part of the Motivated Strategies for Learning Questionnaire

(MSLQ) and it was a composite variable that was constructed by
computing average score of Q1, Q4, Q7, Q10, Q11, and Q12. Possible
mean scores of it could be within range between 1 and 7.

Self-Efficacy
The part of the Motivated Strategies for Learning Questionnaire

(MSLQ) and it was a composite variable that was constructed by
computing average score of Q2, Q3, Q5, Q6, Q8, Q9, Q13, and Q14.

Possible mean scores of it could be within range between 1 and 7.

Outcome,
Predictor

Outcome,
Predictor

Outcome,
Predictor

Outcome,
Predictor

Outcome,
Predictor

Outcome,
Predictor
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Table 3.40 Continued

MC_SR

EP_CER

EP_DEV

EP_JUS

EP_SOU

GOAL_MA

Metacognitive Self-Regulated Learning
The part of the Motivated Strategies for Learning Questionnaire

(MSLQ) and it was a composite variable that was constructed by
computing average score of Q15, Q16, Q17, Q18, Q19, Q20, Q21,
Q22, Q23, Q24, Q25, and Q26. Possible mean scores of it could be
within range between 1 and 7.

Epistemological Beliefs — Certainty
The sub-dimension of Epistemological Beliefs Questionnaire and it

was a composite variable that was constructed by computing average
score of Q2, Q7, Q12, Q16, Q20, and Q23. Possible mean scores of it

could be within range between 1 and 5.

Epistemological Beliefs —Development
The sub-dimension of Epistemological Beliefs Questionnaire and it

was a composite variable that was constructed by computing average
score of Q4, Q8, Q13, Q17, Q21, and Q25. Possible mean scores of it

could be within range between 1 and 5.

Epistemological Beliefs — Justification
The sub-dimension of Epistemological Beliefs Questionnaire and it

was a composite variable that was constructed by computing average
score of Q3, Q5, Q9, Q11, Q14, Q18, Q22, Q24, and Q26. Possible
mean scores of it could be within range between 1 and 5.

Epistemological Beliefs — Source
The sub-dimension of Epistemological Beliefs Questionnaire and it

was a composite variable that was constructed by computing average
score of Q1, Q6, Q10, Q15, and Q19. Possible mean scores of it could

be within range between 1 and 5.

Goals - Mastery Approach
The sub-dimension of Achievement Goal Questionnaire and it was a

composite variable that was constructed by computing average score
of Q1, Q6, and Q8. Possible mean scores of it could be within range

between 1 and 5.

QOutcome,
Predictor

Outcome,
Predictor

Outcome,
Predictor

Outcome,
Predictor

Outcome,
Predictor

Outcome,
Predictor
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Table 3.40 Continued

GOAL_PA Goals - Performance Approach Outcome,
The sub-dimension of Achievement Goal Questionnaire and it was a Predictor
composite variable that was constructed by computing average score
of Q4, Q10, and Q16. Possible mean scores of it could be within range
between 1 and 5.

GOAL_MAYV  Goals - Mastery Avoidance Outcome,
The sub-dimension of Achievement Goal Questionnaire and it was a  Predictor
composite variable that was constructed by computing average score
of Q11, Q14, and Q17. Possible mean scores of it could be within
range between 1 and 5.

GOAL_PAV  Goals - Performance Avoidance Outcome,
The sub-dimension of Achievement Goal Questionnaire and it was a Predictor
composite variable that was constructed by computing average score
of Q2, Q7, Q13, Q19, Q20, and Q21. Possible mean scores of it could
be within range between 1 and 5.

Teacher Variables (Level-2)

TGOALAAP  Achievement Goal Orientations - Ability Approach Predictor
The sub-dimension of the Teachers’ Achievement Goal Orientations
Scale and it was a composite variable that was constructed by
computing average score of Q1, Q2, Q3, and Q4. Possible mean
scores of it could be within range between 1 and 5.

TGOALAAYV  Achievement Goal Orientations -Ability Avoidance Predictor
The sub-dimension of the Teachers’ Achievement Goal Orientations
Scale and it was a composite variable that was constructed by
computing average score of Q5, Q6, Q7, Q8, and Q9. Possible mean
scores of it could be within range between 1 and 5.

TGOALWAYV  Achievement Goal Orientations - Work Avoidance Predictor

The sub-dimension of the Teachers’ Achievement Goal Orientations
Scale and it was a composite variable that was constructed by
computing average score of Q10, Q11, Q12, Q13, Q14, and Q15.

Possible mean scores of it could be within range between 1 and 5.
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Table 3.40 Continued

TGOALTAS

TSELF_CM

TSELF_SE

TSELF_IS

TCITIZEN

TSTU_CEN

Achievement Goal Orientations — Task
The sub-dimension of the Teachers’ Achievement Goal Orientations

Scale and it was a composite variable that was constructed by
computing average score of Q16, Q17, Q18, Q19, Q20, Q21, and Q22.

Possible mean scores of it could be within range between 1 and 5.

Self-Efficacy - Classroom Management
The sub-dimension of the Teachers’ Achievement Goal Orientations

Scale and it was a composite variable that was constructed by
computing average score of Q1, Q6, Q7, and Q8. Possible mean

scores of it could be within range between 1 and 9.

Self-Efficacy - Student Engagement
The sub-dimension of the Teachers’ Achievement Goal Orientations

Scale and it was a composite variable that was constructed by
computing average score of Q2, Q3, Q4, and Q11. Possible mean

scores of it could be within range between 1 and 9.

Self-Efficacy - Instructional Strategies
The sub-dimension of the Teachers’ Achievement Goal Orientations

Scale and it was a composite variable that was constructed by
computing average score of Q5, Q9, Q10, and Q12. Possible mean
scores of it could be within range between 1 and 9.

Individual Citizenship Behavior
It was a composite variable that was constructed by computing

average score of the whole scale. Possible mean scores of it could be

within range between 1 and 5.

Student-Centered Beliefs and Practices
It was a composite variable that was constructed by computing

average score of the whole scale. Possible mean scores of it could be

within range between 1 and 6.

Predictor

Predictor

Predictor

Predictor

Predictor

Predictor
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Table 3.40 Continued

TEP_CER Epistemological Beliefs — Certainty
The sub-dimension of Epistemological Beliefs Questionnaire and it ~ Predictor
was a composite variable that was constructed by computing average
score of Q2, Q7, Q12, Q16, Q20, and Q23. Possible mean scores of
it could be within range between 1 and 5.

TEP_DEV Epistemological Beliefs —Development Predictor
The sub-dimension of Epistemological Beliefs Questionnaire and it
was a composite variable that was constructed by computing average
score of Q4, Q8, Q13, Q17, Q21, and Q25. Possible mean scores of
it could be within range between 1 and 5.

TEP_JUS Epistemological Beliefs — Justification Predictor
The sub-dimension of Epistemological Beliefs Questionnaire and it
was a composite variable that was constructed by computing average
score of Q3, Q5, Q9, Q11, Q14, Q18, Q22, Q24, and Q26. Possible
mean scores of it could be within range between 1 and 5.

TEP_SOU Epistemological Beliefs — Source Predictor
The sub-dimension of Epistemological Beliefs Questionnaire and it
was a composite variable that was constructed by computing average
score of Q1, Q6, Q10, Q15, and Q19. Possible mean scores of it
could be within range between 1 and 5.

The data collected by using the Constructivist Learning Environment Scale
were also used to examine students’ group perceptions about their learning
environment. To do it, the students’ data gathered from the CLES were aggregated
for the HLM analyses. Table 3.41 presents that the abbreviations of the aggregate

variables.
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Table 3.41 The abbreviations and their meanings for aggregate’ variables

Aggregate Variables (Level-2)

Name Description Type

CLE_P_AG Constructivist Learning Environment - Personal Relevance Predictor
It was an aggregate variable that was constructed by aggregating the

mean scores of students that were in each teacher’s group. Possible mean

scores of it could be within range between 1 and 5.

CLE_U_AG Constructivist Learning Environment — Uncertainty Predictor
It was an aggregate variable that was constructed by aggregating the

mean scores of students that were in each teacher’s group. Possible mean

scores of it could be within range between 1 and 5.

CLE_C_AG Constructivist Learning Environment - Critical VVoice Predictor
It was an aggregate variable that was constructed by aggregating the

mean scores of students that were in each teacher’s group. Possible mean

scores of it could be within range between 1 and 5.

CLE_S AG Constructivist Learning Environment - Shared Control Predictor
It was an aggregate variable that was constructed by aggregating the

mean scores of students that were in each teacher’s group. Possible mean

scores of it could be within range between 1 and 5.

CLE_N_AG Constructivist Learning Environment - Student Negotiation Predictor
It was an aggregate variable that was constructed by aggregating the

mean scores of students that were in each teacher’s group. Possible mean

scores of it could be within range between 1 and 5.

3.7 Threats to Validity of the Study
3.7.1 Threats to Internal Validity of the Study

Fraenkel and Wallen (2006) stated that some other variables or factors may
impact any relationship observed among two or three variables in unintended ways.
They are labelled as threats to internal validity. These possible threats should be

considered, controlled, eliminated, or minimized at least systematically.
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Subject characteristics can be considered as a potential threat to internal
validity: In the present study, the sample was selected from different parts of two huge
districts of Ankara. Also, selection of schools was done randomly. These two districts
are in the city center and considered as reflecting the general characteristics of the
students and teachers city center. Some information about the subjects such as their
age, gender, socio-economic status, etc. were gathered. Concerning student sample,
some characteristics such as age was aimed to be controlled by collecting data only
from seventh grade students. However, subject characteristics can pose a threat in this

study, because it was not possible to control all teacher and student characteristics.

Mortality (loss of subjects) was not considered as a threat to internal validity
for the present study because while the samples of the study were selected, loss of
subject or absenteeism, were taken into consideration. In addition, since the
instruments of the current study were administrated to the participants in their public
schools and their classes had similar testing condition, location was not considered as
a threat for this study. Instrumentation which can be examined under the headings of
Instrument Decay, Data Collector Characteristics, and Data Collector Bias is also
not considered as a serious threat to internal validity: in the present study both teacher
and students responded to likert type scales and multiple choice items. They filled out
optical forms. Thus, scoring was objective and instrument decay did not pose a threat
to internal validity. To avoid data collector characteristics and bias threats, the data
were collected by one data collector who administrated the scales to all participants
and he behaved in a standard way throughout the all procedures. Moreover, maturity
are not expected to be threats to internal validity because , data collection period
which took about two months can be considered as too short to cause maturity threat

considering variables of the study.

However, testing can be a threat to internal validity because participants’
response to one instrument may be influenced by their responses to previous
instruments.
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3.7.2 Threats to External Validity of the Study

Franenkel and Wallen (2006) defined the external validity as the
generalizability of the findings of a research study. The present study was
administered in two large districts of Ankara, Turkey. Cankaya district has 103 public
elementary schools and Yenimahalle district has 87 public elementary schools in
total. The data were gathered from 56 schools in Cankaya district and 57 schools in
Yenimahalle district. In other words, half of the schools randomly selected from the
two districts were used for the sample of the study. Therefore, it can be considered
that the sample of the study was enough to generalize the findings of the study to

population.

Moreover, all the administration procedure of the study took place in public
schools’ classrooms during regular class hours. Hence, most environmental
conditions were under similar conditions and it can be considered that external effects

were controlled.

3.8 Assumptions of the Study

Assumptions of the Study,

1. During the instruments’ administration, all conditions were standard for

teachers and students.

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

test seriously.

3.9 Limitations

1. All variables in the study were measured by using self-report questionnaires.

It needed careful attention of the participants. Thus it was assumed that the
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participants’ responses were honest and based on their own personal beliefs

and opinions rather than on what they believe to be acceptable.

The participants’ beliefs and opinions truly measured using the selected self-

report questionnaires.

Since this is a cross-sectional study, further research that has longitudinal
design is needed to investigate changes in students’ science achievement in
relation to teacher level and student level variables based on cause and effect
relationships.
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CHAPTER IV

RESULTS

This chapter presents the results of preliminary data analysis and Hierarchical
Linear Modeling (HLM) Analyses. Preliminary data analysis covers treatment of
missing values and outliers, and the results of some important descriptive analyses
about students’ data and teachers’ data. Second part presents the results of a series of

hierarchical linear models that were tested and explained by conducting the HLM.

4.1 Preliminary Data Analysis
4.1.1 Treatment of Missing Values and Outliers

Since the HLM does not allow conducting a parameter estimates analysis with
the missing data values, data cleaning procedure for this data was a necessity. The
descriptive analysis of students’ data revealed that the percent of missing values did
not exceed 8.4 for all variables. While conducting HLM, the missing values in

students’ data were treated with listwise deletion of cases.

In order to determine outliers of the data, Mahalonobis distance values were
checked for the students’ data. Accordingly, about 100 students were determined as
cases that had high Mahalonobis distance value. Therefore, these students’ data were
removed from the data to get more reliable results from HLM analysis. Based on this
procedure, the number of students for some teachers became less than ten. Hox (2010)

stated that increasing sample sizes provides more accurate estimates and standard
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errors. Therefore, he suggested a 100/10 rule for two-level models. This means that
if the sample has about 100 groups, each group need at least about 10 individuals.
Accordingly, 7 teachers that had less 10 students and their students were removed
from the data.

Considering teacher data, one teacher did not fill their questionnaire
completely. This teacher were removed from the data. On the other hands, 5 teachers’
questionnaire returned empty due to some causes that were said by those teachers.
Thereby, the students of those teachers were removed from students’ data. It was
inevitable, because the HLM analysis does not let parameter estimates with missing

values.

After treatment of missing values and outliers, the data from 137 teachers and
their 3281 were used in the HLM analyses.

Assumptions of HLM analyses were tested on the current data. The test results
confirmed that assumptions are defensible. The results of assumption tests are

presented in Appendix D.

4.1.2 Descriptive Statistics

Some main descriptive results about all variables of the students and the
teachers such as minimum and maximum scores of the scales, average scores,
standard deviations, variances, skewness, and kurtosis values were presented in the
Table 4.1 and 4.2.
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Table 4.1 Descriptive Statistics for the Student Variables

Student Variables (Level-1) Min.  Max. M SD  Variance Skewness  Kurtosis
CLE-Personal Relevance 1.00 500 410 .78 .61 -.89 .34
CLE-Uncertainty 1.00 500 375 .88 .60 -46 -.16
CLE-Critical Voice 1.00 500 384 .84 71 -57 -21
CLE-Shared Control 1.00 5.00 3.08 .99 .99 -10 -70
CLE-Student Negotiation 1.00 500 350 .87 .76 -.30 -47
Task Value 1.00 7.00 574 114 1.30 -.95 41
Self-Efficacy 1.00 7.00 530 121 1.47 -.63 -.08
Metacognitive Self- 1.00 7.00 494 1.02 1.04 -45 -.09
Regulation

Epistemological Beliefs- 1.00 500 294 .86 .73 12 -.46
Source

Epistemological Beliefs- 117 500 327 .75 .56 -.07 -.39
Certainty

Epistemological Beliefs- 1.11 5.00 4.09 .62 .39 -91 .93
Justification

Epistemological Beliefs- 1.00 5.00 3.80 .62 .38 -.50 .39
Development

Achievement Goals-Mastery ~ 1.00 5.00 433 81 .66 -1.36 1.43
Approach

Achievement Goals- 1.00 5.00 408 .90 .81 -.98 .53
Performance Approach

Achievement Goals-Mastery  1.00 500 357 .97 .95 -.55 -.23
Avoidance

Achievement Goals- 1.00 5.00 3.70 1.02 1.04 -.70 -.10
Performance Avoidance

Science Achievement .00 14 468 221 4.89 .81 1.71

Concerning the constructivist learning environment perceptions results, the
mean scores of all sub-dimensions were above the midpoint 3. Students perceived
high level of personal relevance in their science classes (M = 4.10, SD = .78).
However, the level of perceived shared control in science classes was the lowest (M
= 3.08, SD = .99) relative to the other dimensions of constructivist learning
environment perceptions. On the other hand, students perceived relatively high level
of uncertainty (M = 3.75, SD = .88), critical voice (M = 3.84, SD = .84), and student
negotiation (M = 3.50, SD = .87).
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The mean of 7" grade students’ scores on self-efficacy, task value, and
metacognitive self-regulation strategies subscales of MSLQ indicated that they had
high level of self-efficacy (M = 5.30, SD = 1.21), high level of task value (M = 5.74,
SD =1.14), and almost high level of metacognitive self-regulation in learning science
topics (M =4.94, SD = 1.02).

Regarding epistemological beliefs, mean scores suggested that 7th grade
students’ tend to have relatively high sophisticated beliefs (Justification, M = 4.09,
SD = .62; and Development, M = 3.80, SD = .62) than naive beliefs (Source, M =
2.94, SD = .86; Certainty, M = 3.27, SD = .75).

Students’ response on the subscales of achievement goal questionnaire
revealed that while the mean score of mastery approach goals (M = 4.33, SD = .81)
was the highest, the mean score of mastery avoidance goals (M = 3.57, SD = .97) was
the lowest. Therefore, it can be inferred 7"" grade students tend to study for the reasons
of learning and mastering the course material in science rather than for avoiding

misunderstanding or not learning.

Finally, examination of the mean score on the science achievement test

revealed that students had low achievement level in science (M = 4.68, SD = 2.21).
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Table 4.2 Descriptive Statistics for the Teachers Variables

Teachers and Aggregate Variables Min. Max. M SD Variance Skewness Kurtosis

(Level-2)

T. Achievement Goals-Ability 125 500 348 .76 57 -.52 .58
Approach

T. Achievement Goals-Ability 1.00 500 3.04 .78 .60 -.29 -.08
Avoidance

T. Achievement Goals-Work 1.00 475 239 .83 .68 41 -.22
Avoidance

T. Achievement Goals-Task 1.00 500 431 .80 .64 -2.18 5.98
T. Sense of Efficacy-Classroom 350 9.00 7.07 .91 .83 -13 .93
Management

T. Sense of Efficacy-Student 400 9.00 6.59 1.01 1.03 -24 .02
Engagement

T. Sense of Efficacy-Instructional 500 9.00 7.29 .95 .89 -24 -.45
Strategies

T. Citizenship Behavior 186 500 420 .54 .29 -1.23 2.38
T. Student-Centered Beliefs 214 500 4.02 .52 27 -.59 .80
T. Epistemological Beliefs-Source 100 440 286 .75 .56 -.06 -.33
T. Epistemological Beliefs- 117 483 279 .74 .54 43 A2
Certainty

T. Epistemological Beliefs- 289 500 432 .36 A3 -.39 .66
Justification

T. Epistemological Beliefs- 267 500 402 .48 .23 -.20 44

Development

Regarding teacher variables, descriptive statistics showed that science
teachers had the highest score on task goals (M = 4.31, SD = .80). Moreover, mean
scores for ability approach (M = 3.48, SD = .76) and ability avoidance goals (M =
3.04, SD = .78) were also above the midpoint 3. However, mean scores for work
avoidance goals was below the midpoint 3 (M = 2.39, SD = .83). These findings
suggested that science teachers tend to set goals in science course as becoming
proficient at task and showing their performance rather than avoiding from showing
poor teaching ability and avoiding from having to work hard.

Concerning science teachers’ sense of efficacy the results indicated that
science teachers had the highest score on self-efficacy for instructional strategies (M
=7.29, SD = .95), whereas the lowest one was for student engagement (M = 6.59, SD
= 1.01). It was still above the midpoint 5. Furthermore, mean scores for classroom

management was high (M = 7.07, SD = .91). These results implied that science
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teachers feel themselves highly self-efficacious in managing classroom efficiently,

engaging students in learning science, and using instructional strategies properly.

On the other hand, mean score for individual citizenship behavior scale (M =
4.20, SD = .54) and mean score for student-centered beliefs and practices scale (M =
4.02, SD = .52) were relatively high for 5-point likert scales. These findings showed
that science teachers have highly willingness to support their students to be successful
in science courses and they believe in centering their teaching on the students to shape

the teaching-learning process.

Finally, the mean of science teachers’ scores on epistemological beliefs
showed their beliefs tend to be relatively high in sophisticated beliefs (Justification,
M =4.32, SD =.36; and Development, M = 4.02, SD = .48) than naive beliefs (Source,
M = 2.86, SD = .75; Certainty, M = 2.79, SD = .74).

4.2 The Results of the Hierarchical Linear Modeling (HLM) Analyses

After the descriptive statistics of the data, all scores of the continuous
variables were transformed to standardized score by using z-scores. To compare
predictors of outcomes and interpret the results easily, standardized scores have
advantages. Therefore, the HLM analyses were conducted based on the standardized

Scores.

The Hierarchical Linear Modeling (HLM) analyses were presented based on

the research questions of this study.

4.2.1 Research Question 1: Students’ Perceptions of Constructivist Learning
Environment

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

focusing on students’ perceptions of constructivist learning environment. In the
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analyses, the dimensions of the Constructivist Learning Environment Scale (CLES)

were assigned as outcome variables.

Research Question 1l.a: Are there differences in students’ perceptions of
constructivist learning environment (i.e., personal relevance, uncertainty, critical

voice, shared control, and student negotiation) among classes?

Research Question 1.b: Which teacher level variables are associated with the
differences in students’ perceptions of constructivist learning environment (i.e.,
personal relevance, uncertainty, critical voice, shared control, and student

negotiation)?

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

To test research question 1.a, One-Way Random Effects ANOVA was
conducted by using HLM. This model is also named as “empty model” that has no
any variable from Level-1 (student level) or Level-2 (teacher level). It focuses on how
much variation in the mean of the outcome variable is from within and between
classes. Intra-Class Correlation Coefficient (ICC) score gives an answer to this
question (Raudenbush & Bryk, 2002). Because, in this study, one teacher teaches only

one class, the term “class” was interchangeably used with the term “teacher”.

The data were analyzed based on the following regression equation:

Level-1 (student level) model:

Yij = Boj + 1i;

Level-2 (teacher level or class level) model:

Boj = Yoo + Uoj
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Y;; is the outcome variable (personal relevance, uncertainty, critical voice,

shared control, and student negotiation)

Bo; is the regression intercept of class j, that is, the class mean on an outcome

variable.

Yoo IS the grand mean, that is, the overall average score of an outcome variable

for all classes.

r;; is the random effect of student i in class j.

uo; is the random effect of class j.

Five separate One-Way Random Effects ANOVA models were conducted to
address research question 1.a, because the CLES has five different sub-scales namely,
personal relevance, uncertainty, critical voice, shared control, and student negotiation.
Since all scores were standardized before conducting the HLM, the grand-mean for
each sub-scale of the CLES, y,,, was not significantly different from zero as expected
according to the One-Way Random Effects ANOVAs. Since the main purpose is to
compare and interpret the predictors of the outcome variables, standardized scores

provide advantages to do this instead of focusing on the grand means.

The intraclass correlation coefficient (ICC) is an important indicator to
determine if multilevel models are needed and applicable for these data set and
variables. ICC gives information about if there is variation between class means, but
no variation within any class (Garson, 2013). Raudenbush and Bryk (2002) and

Garson (2013) described the calculation of the ICC as follows:

p = Too/(Too + 02)
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Five separate ICCs were calculated to see the variation between class means
in students’ perceptions of CLE. The results of the present study revealed that 9% of
total variability in personal relevance, 5% of total variability in uncertainty, 5% of
total variability in critical voice, 7% of total variability in shared control, and 4% of
total variability in student negotiation can be attributed to the teachers. These
variations were justified to continue the multilevel model analysis. On the other
hands, by conducting One-Way Random Effects ANOVA models reliability
estimates which are obtained by averaging all class reliabilities are calculated. These
reliability statistics show how well the sample means serve as indicators of the true
group means and reliability increases when sample size within each groups increases
(Raudenbush &Bryk, 2002; p.72). The formulation to calculate reliability:

A = Too/(Too + 0% /1)).
The results of the One-Way Random Effects ANOVASs showed that reliability
estimates values were not high, but not seriously problematic. It may be attributed to
sample size within each group. Table 4.3 presents the final estimation of fixed effects

for all dimensions of students’ perception of CLE.

Table 4.3 Final estimation of fixed effects for all dimensions of students’ perception

of Constructivist Learning Environment (CLE).

Fixed Effects Coefficient SE ICC (p) Reliability (1)

Model for CLE-Personal Relevance (o) .09 .69
Intercept (Yoo) -009 031

Model for CLE-Uncertainty (3¢) .05 55
Intercept (Yoo) -007 026

Model for CLE-Critical Voice (Bo) .05 53
Intercept (Yoo) -001 025

Model for CLE-Shared Control () .07 61
Intercept (Yoo) 005 028

Model for CLE-Student Negotiation ((3¢) .04 48
Intercept (YOO) .001 .024

The results of the One-Way Random Effects ANOVAs indicated that the
variances of the all class level (t,,) components were statistically significant. It

means that there are significant variation among class means concerning students’
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perceptions of constructivist learning environment in terms of personal relevance
(To0 =.088, X2 =449.71, df = 136, p<.001), uncertainty (7o = .050, X?=311.96, df
= 136, p<.001), critical voice (t,, = .046, X% = 298.88, df = 136, p<.001), shared
control (o, = .065, X% = 362.68, df = 136, p<.001), and student negotiation (t,, =
.038, X%= 265.45, df = 136, p<.001). Table 4.4 presents that final estimation of

variance components for all dimensions of students’ perception of CLE.

Table 4.4 Final estimation of variance components for all dimensions of students’

perception of Constructivist Learning Environment (CLE).

Random Effects Cgrirplgggﬁts df X?

CLE-Personal Relevance
Class mean, u;; .088 136 449.71***
Level-1 Effect, r;; 914

CLE-Uncertainty
Class mean, u;; .050 136 311.96***
Level-1 Effect, r;; 951

CLE-Critical Voice
Class mean, u;; .046 136 298.88***
Level-1 Effect, r;; .953

CLE-Shared Control
Class mean, u;; .065 136 362.68***
Level-1 Effect, 1;; .936

CLE-Student Negotiation
Class mean, u;; .038 136 265.45%**
Level-1 Effect, r;; .962

*k*k p <001

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

The Means as Outcomes Model were tested for all dimensions of the CLES to
investigate the explained variances in each outcome variable due to the Level-2

(teacher or class level) predictors.

The data were analyzed based on the following regression equation:
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Level-1 (student level) model:

Yij = Boj + 13,

Level-2 (teacher level or class level) model:

Boj = Yoo + Yo1(TGOALAAP) ; + yo2(TGOALAAV) ; + vo3(TGOALWAV);
+ ¥04(TGOALTAS) ; + yos(TSELF_CM);
+ ¥o6(TSELF _SE) ; + yo7(TSELF_IS); + yos(TCITIZEN)
+ ¥09(TSU_CEN) ; + ¥010(TEP_SOU) ; + ¥11(TEP_CER)
+ ¥012(TEP_JUS) j + v013(TEP_DEV) ; + uy,

In these models,

Y;; is the outcome variable (personal relevance, uncertainty, critical voice,

shared control, and student negotiation)

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

variable.

Yoo IS the grand mean, that is, overall average score of the outcome variable

for all classes.
Yo1 IS the differentiating effect of ability approach dimension of Teacher
Achievement Goal Orientations Scale (TAGOS) on class mean of the outcome

variable.

Y02 IS the differentiating effect of ability avoidance dimension of the TAGOS

on class mean of the outcome variable.
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Yo3 1S the differentiating effect of work avoidance dimension of the TAGOS

on class mean of the outcome variable.

Yoa IS the differentiating effect of task dimension of the TAGOS on class mean

of the outcome variable.

Yos IS the differentiating effect of classroom management dimension of the

Teacher Sense of Efficacy Scale (TSES) on class mean of the outcome variable.

Yoe 1S the differentiating effect of student engagement dimension of the TSES

on class mean of the outcome variable.

Yo7 1S the differentiating effect of instructional strategies dimension of the

TSES on class mean of the outcome variable.

Yos 1s the differentiating effect of teacher’s individual citizenship behaviors

on class mean of the outcome variable.

Yoo is the differentiating effect of teacher’s student-centered beliefs and

practices on class mean of the outcome variable.

Yoio IS the differentiating effect of source dimension of the Teacher
Epistemological Beliefs Questionnaire (TEBQ) on class mean of the outcome

variable.

Yo11 IS the differentiating effect of certainty dimension of the TEBQ on class

mean of the outcome variable.

Yo12 IS the differentiating effect of justification dimension of the TEBQ on

class mean of the outcome variable.
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Yo13 1S the differentiating effect of development dimension of the TEBQ on

class mean of the outcome variable.

r;; is the level-1 residual.

uo;j is is the level-2 residual.

To test the model that was presented above and to get final model, all level-2
predictors were included in the model and the analysis was performed. Then, the t-
ratio values of all predictors were examined and, based on the t-ratio values, the
sequence of the predictors was determined. In the next step, the level-2 predictors
were added to the empty model according to their t-ratios. If a predictor was
significant after adding it, it was kept in the model. If not, it was removed from the

model. Therefore, the final model included only significant predictors.

Results of the Means as Outcomes Models indicated that personal relevance
was significantly and positively associated with justification dimension of the teacher
epistemological beliefs (y =.101, SE =.029, p < .01). Uncertainty was significantly
and positively associated with ability approach dimension of teacher achievement
goals (y = .073, SE = .025, p < .01) and justification dimension of the teacher
epistemological beliefs (y =.074, SE =.025, p <.01). Critical Voice was significantly
and positively associated with justification dimension of the teacher epistemological
beliefs (y =.093, SE =.024, p <.001). Shared control was significantly and positively
associated with instructional strategies dimension of the teachers’ sense of efficacy
(y =.058, SE =.027, p <.05). And finally student negotiation was significantly and
positively associated with justification dimension of the teacher epistemological
beliefs (y =.052, SE =.024, p < .05). Table 4.5 presents the final estimation of fixed
effects for all dimensions of students’ perception of the constructivist learning

environment and their level-2 predictors.
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Table 4.5 Final estimation of fixed effects for all dimensions of students’ perception of Constructivist Learning Environment (CLE).

Personal . . . Shared Student
Relevance Uncertainty Critical Voice Control Negotiation
Fixed Effects y SE y SE y SE y SE y SE
Model for Class Means!
Intercept -.007 .029 -.005 .024 .000 .024 .004  .027 .002 .024

T. Ability Approach Goal 073** .025

. Ability Avoidance Goal

. Work Avoidance Goal

. Task Goal

. Self-Efficacy-Classroom Management

. Self-Efficacy-Student Engagement

. Self-Efficacy-Instructional Strategies .058*  .027
. Individual Citizenship Behavior

. Student-Centered Beliefs

. Epistemological Beliefs-Source

. Epistemological Beliefs-Certainty

. Epistemological Beliefs-Justification J101** 029 074** .025 093*** 024 .052* .024

T. Epistemological Beliefs-Development
!Note. The predictors that were significantly resulted in the final models were presented in the table.
*p< .05, **p<.01, ***p<.001




These findings implied that students of science teachers with sophisticated
epistemological beliefs (justification) tend to perceive their learning environments as
presenting adequate chances for them to relate science to real world (Personal
Relevance), to practice the construction of scientific knowledge (Uncertainty), to
question what is going on in the lesson freely (Critical Voice), and to communicate
with their teachers in the classroom (Student Negotiation). Moreover, science teachers
with higher levels of ability approach goals appeared to have students who feel free
to practice the construction of scientific knowledge (Uncertainty). Finally, students
of science teachers with higher levels of self-efficacy for using instructional strategies
properly are likely to have a shared role in the class (Shared Control). Figure 4.1
indicates the results of the HLM analysis on a model for research question 1b. In the
Figure 4.1, the variables in the orange boxes are teacher-level predictors. The blue
ones are students’ outcome variables. Also, the black arrows refer to positive

relationships between teacher-level predictors and students’ outcome variables.
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Teacher-level Variables (Level-2)

T. Epistemological Beliefs

Source
Certainty

Justification
Constructivist Learning
Development Environment

Personal Relevance

T. Self-Efficacy

Classroom Management Sl

Student Engagement Critical Voice

Instructional Strategies Shared Control

Student Negotiation
T. Achievement
Goal Orientations

Ability Approach

Ability Avoidance
Work Avoidance

Task

Citizenship Behavior

Student-Centerd Beliefs

Figure 4.1 The final model based on the results of the HLM analysis for research

question 1b.

Since the significantly resulted level-2 (Teacher-Level) predictors were added
to the empty model in means as outcomes models, it was expected that the residual
variances between classes were decreased compared to the One-Way Random Effects
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ANOVA model. To see the reductions of the residual variances between two models,
One-Way Random Effects ANOVA model and the Means as Outcomes Model,
explained variance (R?) accounted for teacher variables was computed for each

outcome.

It can be formulized as;

Too(One — Way Random Effects ANOVA) — t4o(Means as Outcome)
Too(One — Way Random Effects ANOV A)

R? =

Computed R*for each two model set (One-Way Random Effects ANOVA
Model and Means as Outcomes Model) revealed that 12% of the true between-class
variance in the students’ perception of personal relevance was accounted for
justification dimension of teachers’ epistemological beliefs, 26% of the true between-
class variance in the students’ perception of uncertainty was accounted for teachers’
ability approach goals and justification dimension of teachers’ epistemological
beliefs, 2% of the true between-class variance in the students’ perception of critical
voice was accounted for justification dimension of teachers’ epistemological beliefs,
5% of the true between-class variance in the students’ perception of shared control
was accounted for instructional strategies dimension of teachers’ sense of efficacy,
and 6% of the true between-class variance in the students’ perception of student
negotiation was accounted for justification dimension of teachers’ epistemological
beliefs. However, classes still varied significantly in the average means of each
outcome (Personal Relevance, 7,, = .078, X?= 413.82, df = 135, p<.001;
Uncertainty, 7,, = .037, X% = 268.35, df = 135, p<.001; Critical Voice, 7, = .038,
X?=270.66, df = 135, p<.001; Shared Control, 7o, = .062, X? = 351.39, df = 135,
p<.001; Student Negotiation, 7y, = .035, X? = 256.90, df = 135, p<.001). In other
words, these teachers’ level factors were not explanation for all the variation in the
intercepts, since classes still varied significantly in their average scores on related

outcome variables after controlling these class level factors. Table 4.6 presents that
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final estimation of variance components for all dimensions of students’ perception of

CLE as the results of the Means as Outcomes Model.

Table 4.6 Final estimation of variance components for all dimensions of students’

perception of Constructivist Learning Environment (CLE).

Random Effects Cgr?wggzgﬁts df X? R?

CLE-Personal Relevance
Class mean, u;; .078 135 413.82%** 117
Level-1 Effect, r;; 914

CLE-Uncertainty
Class mean, u;; .037 135 268.35*** .258
Level-1 Effect, r;; 950

CLE-Critical Voice
Class mean, u;; .038 135 270.66*** .017
Level-1 Effect, r;; 953

CLE-Shared Control
Class mean, u;; .062 135 351.39*** .053
Level-1 Effect, r;; 936

CLE-Student Negotiation
Class mean, u;; .035 135 256.90*** .064
Level-1 Effect, r;; .962

*k%k p <.001

4.2.2 Research Question 2: Students’ Epistemological Beliefs

Following sub-questions were constructed based on research question 2 that
was related to students’ Epistemological Beliefs (EB). To do it, the variable of the
Epistemological Belief Questionnaire (SEBQ) was assigned as outcome variable.

Research Question 2.a: Are there differences in the students’ epistemological

beliefs (i.e., certainty, development, justification, and source) among classes?

Research Question 2.b: Which teacher level variables are associated with the

differences in the students’ epistemological beliefs?
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Research Question 2.c: Which student level variables explain the differences

in the students’ epistemological beliefs?

Research Question 2.d: Which teacher level variables influence the effect of

student level variables on the students’ epistemological beliefs?

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

To test research question 2.a, One-Way Random Effects ANOVA was
conducted by using HLM.

The data was analyzed based on the following regression equation:

Level-1 (student level) model:

Yij = Boj + 13

Level-2 (teacher level or class level) model:

Boj = Yoo + Uoj

Y;; is the outcome variable (certainty, development, justification, and source)

Bo; is the regression intercept of class j, that is, the class mean on an outcome

variable.

Yoo IS the grand mean, that is, the overall average score of an outcome variable

for all classes.

r;; is the random effect of student i in class j.
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u,; is the random effect of class j.

Students’ epistemological beliefs were measured in four dimensions, namely
certainty, development, justification, and source. Thus, four separate One-Way
Random Effects ANOVA were conducted to test research question 2.a. All scores

were standardized before conducting the HLM.

In order to see the variation between class means in dimensions of students’
epistemological beliefs, four separate ICCs were calculated by using the following

formula:

p = Too/(Too + 0%)

The results revealed that 8% of total variability in certainty, 4% of total
variability in development, 6% of total variability in justification, and 8% of total

variability in source can be attributed to the teachers.

Table 4.7 Final estimation of fixed effects for all dimensions of students’

Epistemological Beliefs (EB).

Fixed Effects Coefficient SE  ICC (p) Reliability (1)
Model for Epistemological Beliefs-Certainty .08 .67
Bo) 017 .030
Intercept (Yoo)
Model for Epistemological Beliefs-Development .04 A7
Bo) -.001 .024
Intercept (Yoo)
Model for Epistemological Beliefs-Justification .06 .59
Bo) -.006 .027
Intercept (Yoo)
Model for Epistemological Beliefs-Source (B¢) .08 .65
Intercept (Yoo) 015 029
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The results of the One-Way Random Effects ANOVASs showed that reliability
estimates values were not seriously problematic for all outcomes. Table 4.10 presents
the final estimation of fixed effects for all dimensions of the epistemological beliefs.
According to the results the variances of the all class level (7,,) components were
statistically significant. It means that there are significant variability in students’
epistemological beliefs fin terms of certainty (r,, = .081, X% = 421.61, df = 136,
p<.001), development (7o, = .036, X2 = 259.34, df = 136, p<.001), justification (z,,
=.060, X? =343.52, df = 136, p<.001), and source (too =.077, X? = 404.46, df = 136,
p<.001). Table 4.8 presents that final estimation of variance components for all

dimensions of students’ EB.

Table 4.8 Final estimation of variance components for all dimensions of students’

Epistemological Beliefs (EB).

Variance

Random Effects df X?
Components

Epistemological Beliefs-Certainty
Class mean, u;; .081 136 421.61***
Level-1 Effect, 7;; 921

Epistemological Beliefs-

Development
Class mean, u;; .036 136 259.34%**
Level-1 Effect, r;; .964

Epistemological Beliefs-

Justification
Class mean, u;; .060 136 343.52%**
Level-1 Effect, r;; .942

Epistemological Beliefs-Source
Class mean, u;; 077 136 404.46%**
Level-1 Effect, 1;; 925

*x* < 001

4.2.2.2 The Results of the Research Question 2.b: Means as Outcomes Model

The Means as Outcomes Model were tested for all dimensions of students’
Epistemological Beliefs Questionnaire (SEBQ) to investigate the explained variances

in each outcome variable due to the Level-2 (teacher or class level) predictors.
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The data was analyzed based on the following regression equation:

Level-1 (student level) model:

Yij = Boj + 1)

Level-2 (teacher level or class level) model:

Boj = Yoo + Yo1(TGOALAAP) ; + Yoo (TGOALAAV) ; + yo3(TGOALWAV) ;
+Y04(TGOALTAS) ; + yo5(TSELF_CM);
+Yos (TSELF_SE) ; + Yo7 (TSELF_IS) ; + yog(TCITIZEN);
+ Y09 (TSU_CEN) ; + ¥10(TEP_SOU) ; + yo1,(TEP_CER);
+Yo12(TEP_JUS) j + Yo13(TEP_DEV); + ¥414(CLE_P_AG)
+Yo15(CLE_U_AG); + ¥o16(CLE_C_AG);
+¥017(CLE_S_AG); + ¥015(CLE_N_AG) ; + uy;

In these models,

Y;; is the outcome variable (certainty, development, justification, and source)

Bo; is regression intercept of class j, that is, class mean on the outcome

variable.

Yoo IS the grand mean, that is, overall average score of the outcome variable

for all classes.
Yo1 1S the differentiating effect of ability approach dimension of Teacher
Achievement Goal Orientations Scale (TAGOS) on class mean of the outcome

variable.

160



Yo2 IS the differentiating effect of ability avoidance dimension of the TAGOS

on class mean of the outcome variable.

Yo3 IS the differentiating effect of work avoidance dimension of the TAGOS

on class mean of the outcome variable.

Yo IS the differentiating effect of task dimension of the TAGOS on class mean

of the outcome variable.

Yos 1S the differentiating effect of classroom management dimension of the

Teacher Sense of Efficacy Scale (TSES) on class mean of the outcome variable.

Yoe IS the differentiating effect of student engagement dimension of the TSES

on class mean of the outcome variable.

Yo7 1S the differentiating effect of instructional strategies dimension of the

TSES on class mean of the outcome variable.

Yog is the differentiating effect of teacher’s individual citizenship behaviors

on class mean of the outcome variable.

Yoo 1s the differentiating effect of teacher’s student-centered beliefs and

practices on class mean of the outcome variable.

Yo1o 1S the differentiating effect of source dimension of the Teacher
Epistemological Beliefs Questionnaire (TEBQ) on class mean of the outcome

variable.

Yo11 IS the differentiating effect of certainty dimension of the TEBQ on class

mean of the outcome variable.
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Yo12 IS the differentiating effect of justification dimension of the TEBQ on

class mean of the outcome variable.

Yo13 1S the differentiating effect of development dimension of the TEBQ on

class mean of the outcome variable.

Yo14 IS the differentiating effect of personal relevance dimension (aggregated)
of the Constructivist Learning Environment Scale (CLES) on class mean of the

outcome variable.

Yo1s IS the differentiating effect of uncertainty dimension (aggregated) of the

CLES on class mean of the outcome variable.

Yo1e 1S the differentiating effect of critical voice dimension (aggregated) of

the CLES on class mean of the outcome variable.

Yo17 1S the differentiating effect of shared control dimension (aggregated) of

the CLES on class mean of the outcome variable.

Yo1sg IS the differentiating effect of student negotiation dimension (aggregated)

of the CLES on class mean of the outcome variable.

ry; is the level-1 residual.

U is is the level-2 residual.

Results of the Means as Outcomes Models indicated that certainty was
significantly and negatively associated with student engagement dimension of the
teachers’ sense of efficacy (y = -.072, SE = .027, p < .01) and personal relevance

dimension (aggregated) of the constructivist learning environment perception (y = -
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096, SE =.028, p < .01). Also, it was significantly and positively associated with
shared control dimension (aggregated) of the constructivist learning environment
perception (y = .173, SE = .028, p < .001). Development was significantly and
positively associated with certainty dimension of the teacher epistemological beliefs
(y = .050, SE = .018, p < .01), personal relevance dimension (aggregated) of the
constructivist learning environment perception (y = .086, SE = .027, p < .01), and
uncertainty dimension (aggregated) of constructivist learning environment perception
(y =.094, SE =.027, p < .01). Justification was significantly and positively associated
with source dimension of the teacher epistemological beliefs (y = .046, SE = .018, p
< .05) and personal relevance dimension (aggregated) of the constructivist learning
environment perception (y = .224, SE = .018, p < .001). And finally, source was
significantly and negatively associated with personal relevance dimension
(aggregated) of the constructivist learning environment perception (y = -.116, SE =
.028, p <.001) and was significantly and positively associated with shared control
dimension (aggregated) of the constructivist learning environment perception (y =
161, SE =.028, p <.001). Table 4.9 presents the final estimation of fixed effects for

all dimensions of students’ Epistemological Beliefs and their level-2 predictors.
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Table 4.9 Final estimation of fixed effects for all dimensions of students’ Epistemological Beliefs (EB).

Certainty Development Justification Source

Fixed Effects y SE y SE y SE y SE

Model for Class Means!
Intercept .019 .026 -.008 .018 -.009 .018 017 .026
. Self-Efficacy-Classroom Management
. Self-Efficacy-Student Engagement -.072** .027
. Self-Efficacy-Instructional Strategies
. Individual Citizenship Behavior
. Student-Centered Beliefs
. Epistemological Beliefs-Source .046* .018
. Epistemological Beliefs-Certainty .050** .018
. Epistemological Beliefs-Justification
. Epistemological Beliefs-Development
CLE-Personal Relevance (Aggregated) -.096** .028 .086** .027 224%** .018 -116*** 028
CLE-Uncertainty (Aggregated) .094*>* .027
CLE-Critical Voice (Aggregated)
CLE-Shared Control (Aggregated) 173%** .028 JA61*** 028
CLE-Student Negotiation (Aggregated)

i e e e e

!Note. The predictors that were significantly resulted in the final models were presented in the table.
*p< .05, **p<.01, ***p<.001



These findings implied that science teachers with less sophisticated
epistemological beliefs tend to have students with the more sophisticated
epistemological beliefs. Results also revealed that students of science teachers who
feel self-efficacious for student engagement are less likely to hold certainty beliefs.
According to the findings regarding students’ aggregated perception of constructivist
learning environment, if students perceive to have opportunities to relate science to
real world (Personal Relevance) and to practice the construction of scientific
knowledge (Uncertainty), their epistemological beliefs tend to be more sophisticated.
On the other hand, taking a role in the decision making process of what will go on in

the lesson (shared control) was positively linked to naive epistemological beliefs.

Since the significantly resulted level-2 (Teacher-Level) predictors were added
to the empty model, it was expected that the residual variances between classes were
decreased compared to the One-Way Random Effects ANOVA model. To see the
reductions of the residual variances between two models, R? was computed by using
Too €stimates obtained from two model sets (One-Way Random Effects ANOVA

Model and Means as Outcomes Model) with following formula:
RZ

Too(One — Way Random Effects ANOVA) — t4o(Means as Outcome)
Tpo(One — Way Random Effects ANOV A)

Computed R?for each two model set sets (One-Way Random Effects ANOVA
Model and Means as Outcomes Model) revealed that 38% of the true between-class
variance in certainty dimension was accounted for student engagement dimension of
teachers’ sense of efficacy beliefs and personal relevance and shared control
dimensions of constructivist learning environment (aggregated), 91% of the true
between-class variance in development dimension was accounted for certainty
dimension of teachers’ epistemological beliefs and personal relevance and
uncertainty dimensions of constructivist learning environment (aggregated), 94% of
the true between-class variance in justification dimension was accounted for source

dimension of teachers’ epistemological beliefs and personal relevance dimension of
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constructivist learning environment (aggregated), and 34% of the true between-class
variance in source dimension was accounted for personal relevance and shared
control dimensions of constructivist learning environment (aggregated). Even after
controlling class level variables, classes still varied significantly in the average means
of certainty (7, = .050, X2 = 316.91, df = 133, p<.001) and source (74, = .051, X% =
314.51, df = 134, p<.001). Table 4.10 presents that final estimation of variance
components for all dimensions of students’ epistemological beliefs as the results of

the Means as Outcomes Model.

Table 4.10 Final estimation of variance components for all dimensions of students’

Epistemological Beliefs (EB).

Random Effects Variance Components df X2 R?
Epistemological Beliefs-Certainty
Class mean, u;; .050 133 316.91*** .38
Level-1 Effect, r;; 921
Epistemological Beliefs-Development
Class mean, u;; .003 133 150.17 91
Level-1 Effect, r;; .964
Epistemological Beliefs-Justification
Class mean, u;; .004 134 161.21 .94
Level-1 Effect, r;; 944
Epistemological Beliefs-Source
Class mean, u;; .051 134  314.51*** .34
Level-1 Effect, r;; .926

*p< .05, **p<.01, ***p<.001

4.2.2.3 The Results of the Research Question 2.c: Random Coefficient Model

The Random Coefficient Model was tested to investigate the explained
variances in students’ Epistemological Beliefs (EB) due to the students’ perception
of Constructivist Learning Environment (CLE) (Level-1 or student level predictor).
This model was tried for each dimension of epistemological beliefs which were
certainty, development, justification, and source. Each analysis was done by
addressing regression equations for each teachers’ class, by computing averages of
these classes’ intercepts-slopes and all variations. Fixing or not fixing of the
association between the outcome variable and the predictor variable are an important
stage in testing the Random Coefficient Model. Fixed variation means that the degree
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of the relationship between the outcome variable and predictor variable does not vary
through the classes, whereas random variation means that the degree of the
relationship between the outcome variable and the predictor variable varies through
the classes. To decide to fix or not to fix, a series of HLM models is tested. Based on

the result, the final model is constructed.

Accordingly, the Random Coefficient Model was tested based on the

following regression equation:
Level-1 (student level) model:

Level-2 (teacher level or class level) model:

Boj = Yoo T Uo;j

Baj = Yqo0 * Uqj

In these models,

Y;; is the outcome variable (certainty, development, justification, and source)
Bo; is the mean on each epistemological beliefs dimension for each class.

p1j is the differentiating effect of personal relevance dimension of the

Constructivist Learning Environment Scale (CLES) in class j.

f-j is the differentiating effect of uncertainty dimension of the CLES in class
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Bs; is the differentiating effect of critical voice dimension of the CLES in

class j.

Ba4; is the differentiating effect of shared control dimension of the CLES in

class j.

Bs; is the differentiating effect of student negotiation dimension of the CLES

in class j.

Bqj is the coefficient for variable g 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 IS the average q factor- outcome variable slope across those classes.

uy; = the unique increment to the intercept associated with class j.

u,; = the unique increment to the slope associated with class j.

To get final model, all level-1 predictors was included in the model and
analysis was performed. Then, all predictors were examined with respect to the t-ratio
values and, the sequence of the predictors was determined considering these values.
In the next step, the level-1 predictors were added to the empty model according to
their t-ratios. Differently from the Means as Outcomes Model, each level-1 predictor
was tested by examining if it was a significant predictor and its variation was random.
There are four possibilities in this test. (1) If a predictor was significant and randomly

varying, it was hold in the model. (2) If a predictor was significant, but not randomly
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varying, it was it was hold in the model as a fixed variable. (3) If a predictor was not
significant and not randomly varying, it was omitted from the model. And (4) if a
predictor was not significant, but randomly varying, it was it was hold in the model
as a random variable. This method was named as building strategy that was offered
as a choosing predictors method by Bryk and Raudenbush (2002). Similar to the
Means as Outcomes Model, the final model included only significant-resulted level-

1 predictors.
Certainty

The Random Coefficient Model revealed that certainty dimension of students’
epistemological beliefs was significantly and positively associated with shared
control dimension (aggregated) of the constructivist learning environment (y = .175,
SE =.022, p <.001). Moreover, the slope of shared control significantly varied (X 2=
170.15, p < .05). It was not significantly associated with critical voice dimension
(aggregated) of the constructivist learning environment, but the slope of certainty was
significantly varied (X2=164.59, p <.05). It means that there was a variability among
classes and slopes in some classes were sharper compared to other classes. It can be
explained by class differences. Class differences can be sourced from class level
variables. Other dimensions of the constructivist learning environment were not found

to associate with certainty dimension of students’ epistemological beliefs.

To calculate the proportion of the reduction in residual variance for certainty
dimension of students’ epistemological beliefs, the sigma squared that was obtained
from the One-Way Random Effects ANOVA and the sigma squared that was obtained
from the Random Coefficient Model were used:

_ o*(random ANOVA) — o?(Random Coef ficient)
B o?(random ANOV A)

Accordingly, when the level-1 variables were added to the model as predictors

RZ

of certainty, the residual variance was reduced by 5.2%. However, there was still a
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significant variation among the class means that might be explained adding level-2
variables (X%=444.81, p < .001).

Development

Development dimension of students’ epistemological beliefs was significantly
and positively associated with personal relevance dimension (aggregated) (y = .130,
SE =.026, p <.001), uncertainty dimension (aggregated) (y = .146, SE = .024, p <
.001), critical voice dimension (aggregated) (y = .126, SE = .027, p <.001), shared
control dimension (aggregated) (y =.065, SE =.022, p <.01), and student negotiation
dimension (aggregated) of the constructivist learning environment (y = .061, SE =
.021, p < .01). Moreover, the slope of personal relevance (X2?= 194.65, p < .01),
uncertainty (X2= 170.56, p < .05), and critical voice (X2= 174.98, p < .05),
significantly varied. It means that there was a variability among classes and class

differences can be explained by class level variables.

To calculate the proportion of the reduction in residual variance for
development dimension of students’ epistemological beliefs, the sigma squared that
was obtained from the One-Way Random Effects ANOVA and the sigma squared

that was obtained from the Random Coefficient Model were used:

R2 o?(random ANOVA) — o?(Random Coef ficient)
a o2(random ANOV A)

Accordingly, when the level-1 variables were added to the model as predictors

of development, the residual variance was decreased by 20.3%. However, there was
still a significant variation among the class means that might be explained adding
level-2 variables (X 2= 325.26, p <.001).

Justification

Justification dimension of students’ epistemological beliefs was significantly

and positively associated with personal relevance dimension (aggregated) (y = .226,

SE =.025, p < .001), uncertainty dimension (aggregated) (y = .170, SE =.023, p <
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.001), critical voice dimension (aggregated) (y = .175, SE = .022, p < .001), and
student negotiation dimension (aggregated) of the constructivist learning
environment (y = .087, SE = .019, p < .001). Moreover, the slope of personal
relevance (X?= 207.27, p < .001) and critical voice (X2= 166.91, p < .05) were
significantly varied. It means that there was a variability among classes and class
differences can be explained by class level variables.

To calculate the proportion of the reduction in residual variance for
justification dimension of students’ epistemological beliefs, the sigma squared that
was obtained from the One-Way Random Effects ANOVA and the sigma squared

that was obtained from the Random Coefficient Model were used:

_ o*(random ANOVA) — a*(Random Coef ficient)
B o?(random ANOV A)

Accordingly, when the level-1 variables were added to the model as predictors

R2

of justification, the residual variance was decreased by 32.5%. However, there was
still a significant variation among the class means that might be explained adding
level-2 variables (X2=509.21, p < .001).

Source

Source dimension of students’ epistemological beliefs was significantly and
negatively associated with personal relevance dimension (aggregated) (y =-.043, SE
= .022, p < .05) and critical voice dimension (aggregated) of the constructivist
learning environment (y = -.054, SE = .023, p < .05). Also, it was significantly and
positively associated with shared control dimension (aggregated) of the constructivist
learning environment (y = .208, SE = .025, p < .001). Moreover, the slope of shared
control was significantly varied (X2= 233.50, p < .001). It means that there was a
variability among classes for shared control and class differences can be explained by

class level variables.
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To calculate the proportion of the reduction in residual variance for source
dimension of students’ epistemological beliefs, the sigma squared that was obtained
from the One-Way Random Effects ANOVA and the sigma squared that was obtained

from the Random Coefficient Model were used:

_ o*(random ANOVA) — *(Random Coef ficient)
B o2(random ANOV A)

Accordingly, when the level-1 variables were added to the model as predictors

RZ

of source, the residual variance was decreased by 5.7%. However, there was still a
significant variation among the class means that might be explained adding level-2
variables (X%= 428.93, p < .001).

Table 4.11 presents the results of the Random Coefficient Model that was tested for

certainty dimension of the students’ epistemological beliefs.

Table 4.11 Final estimation of fixed effects for all dimensions of students’

Epistemological Beliefs (EB).

Certainty Development Justification Source
Fixed Effects y SE y SE y SE y SE
Model for
Class Means!
Intercept .016 .030 -.002 .024 -.008 .028 .015 .029
CLE-Personal 130%%% 026 226%%* 025  -043% 022
Relevance
CLE- 146%% 024 170%% 023
Uncertainty
S'aiif”“ca' 028 022 126%% 027  A75%% 022  -054* 023
CLE-Shared i 7guex 020 o5** 022 208*** 025
Control
CLE-Student 061%% 021  .087*** 019
Negotiation

INote. The predictors that were significantly resulted in the final models were presented in the table.
*p< .05, **p<.01, ***p<.001

These findings implied that if students feel them to have opportunities to relate
science to real world (Personal Relevance), to practice the construction of scientific
knowledge (Uncertainty), to question what is going on in the lesson freely (Critical

Voice), to take a role in the decision making process of what will go on in the lesson,
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and to communicate with their teachers in the classroom (Student Negotiation), their
epistemological beliefs tend to be more sophisticated. On the other hand, the higher
the students’ perception of shared control (i.e. taking a role in the decision making
process of what will go on in the lesson), the more students believe in the existence

of more than one right answer than can be constructed by the knower (Certainty).

Table 4.12 presents the results of the Random Coefficient Model that was

tested for certainty dimension of the students’ epistemological beliefs.

Table 4.12 Final estimation of variance components for all dimensions of students’

Epistemological Beliefs (EB).

Variance

) 5 -
Random Effects Components df X R Reliability
Epistemological Beliefs- .052
Certainty
Class mean, u;; .083 136  444.81*** .683
CLE-Critical Voice . 123
(Aggregated), u, .008 136 164.59
CLE-Shared Control * .166
(Aggregated), us, .012 136 170.15
Level-1 Effect, r;; 872
Epistemological Beliefs- .203
Development
Class mean, u;; .045 136  325.26*** 572
CLE-Personal Relevance 219
(Aggregated), u; .022 136 194.65**
CLE-Uncertainty * .208
(Aggregated), .018 136 170.56
CLE-Critical Voice * 212
(Aggregated), us, .019 136 174.98
Level-1 Effect, r;; .769
Epistemological Beliefs- .325
Justification
Class mean, u;; .076 136  509.21*** 729
CLE-Personal Relevance . 252
(Aggregated), u, .022 136 207.27
CLE-Uncertainty o .268
(Aggregated), .021 136  186.12
CLE-Critical Voice 117
(Aggregated), us .008 136 166.91*
Level-1 Effect, 7;; .636
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Table 4.12 Continued

Epistemological Beliefs-Source .057
Class mean, u;; .079 136  428.93*** .673
CLE-Shared Control .376

(Aggregated), us; 026 136 233.50
Level-1 Effect, 1;; 872
*p< 05l **p<.01, ***p<.001

4.2.2.4 The Results of the Research Question 2.d: Intercepts and Slopes as
Outcomes Model

Intercepts and Slopes as Outcomes Model was tested to investigate which
teacher level variables influence the effect of student level variables on the students’
epistemological beliefs. For the specified purpose, the variables that were determined
by testing the Random Coefficient Models were used as level-1 (student level)
predictors. Then, the variables that were determined by testing the Means as
Outcomes Models were added to the intercepts and to significantly random varied
level-1 predictors as level-2 (teacher or class level) predictors. This was applied for
each outcome variable in research question 2.d, which are certainty, development,
justification, and source dimensions of students’ epistemological beliefs. If a level-2
predictor is significantly associated to a level-1 predictor, it means that this level-2
predictor is a moderator between the outcome variable and that level-1 predictor.

Certainty

Accordingly, the Intercepts and Slopes as Outcomes Model was tested based

on the following regression equation for the certainty dimension of the SEBQ:

Level-1 (student level) model:

Class level (level-2) model:

Boj =Yoo + Yo1 * (TSELF_SE); + yo2 * (CLE_P_AG); + Y03
¥ (CLE_S_AG) + uy
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B1j = Y10 + V11 * (TSELF _SE)j + v * (CLE_P_AG); + v13
« (CLE_S_AG); + uy;
B2j = V20 + V21 * (TSELF_SE); + vz, * (CLE_P_AG); + V23
* (CLE_S_AG); + uy;
To get the final model, non-significant predictors were omitted from the
model respectively. After running the final the HLM, it was seemed that following

model was significantly resulted for all retained level-1 and level-2 predictors:

Level-1 (student level) model:

Certainty (Y;;) = Poj + B1j * (CLE_CRI) + By, » (CLE_SHA) + 1;

Class level (level-2) model:

Boj =Yoo + Yo1 * (TSELF_SE); + o3 * (CLE_P_AG); + Y03
* (CLE_S_AG) ; + ug;

,31j = Y10 + Uy
Bz2j = V20 + Va1 * (CLE_P_AG); + y22 ¥ (CLE_S_AG); + uy;

As similar to the Means as Outcomes Models, the results (B,;) of the
Intercepts and Slopes as Outcomes Model indicated that certainty dimension of
students’ epistemological beliefs was significantly and negatively associated with
student engagement dimension of the teachers’ sense of efficacy (y = -.063, SE =
.026, p < .05) and personal relevance dimension (aggregated) of the constructivist
learning environment (y = -.092, SE = .028, p < .01). Also, it was significantly and
positively associated with shared control dimension (aggregated) of the constructivist

learning environment (y =.170, SE = .027, p <.001).

Testing the equation f;, the results showed that critical voice dimension of

the students’ perception of constructivist learning environment was not significantly
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associated with certainty dimension of the students’ epistemological beliefs (y = -
.033, SE =.022, p = .122). However, still there was a significant variability among
the classes (X?=164.42, p<.05). Thus, it was retained in the final model.

Testing the equation /3, ;, the results showed that shared control dimension of
the students’ perception of constructivist learning environment was significantly and
positively associated with certainty dimension of the students’ epistemological
beliefs (y =.183, SE =.022, p<.001). Furthermore, personal relevance (y = -.085,
SE =.020, p < .001) and shared control (y = .066, SE = .022, p < .01) dimensions
(aggregated) of the constructivist learning environment moderated the effect of
shared control dimension of the students’ individual perception of constructivist

learning environment on certainty dimension of the students’ epistemological beliefs.

Table 4.13 presents that final estimation of fixed effects for certainty
dimension of students’ epistemological beliefs as the results of the Intercepts and
Slopes as Outcomes Model.

Table 4.13 Final estimation of fixed effects for certainty dimension of students’

Epistemological Beliefs (EB).

Fixed Effects Coefficient SE
Model for Class Means?

Intercept, v, .018 .026
T. Self-Efficacy-Student Engagement, y,, -.063* .026
CLE-Personal Relevance (Aggregated), y,, -.092** .028
CLE-Shared Control (Aggregated), o3 A70*** .027

CLE-Critical Voice, y4, -.033 .022

CLE-Shared Control, y,, .183*** .022
CLE-Personal Relevance (Aggregated), v, -.085*** .022
CLE-Shared Control (Aggregated), v, .066** .022

INote. The predictors that were significantly resulted in the final models were presented in the table.
*p< .05, **p<.01, ***p<.001
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To see the proportion of variance explained in the slope model with significant
resulted level-2 predictors, variance components obtained from the Random

Coefficient Model and the Intercepts and Slopes as Outcomes Model were compared:

_ Tgq(Random Coefficient) — 144 (Intercepts and Slopes as Outcomes)

RZ
Tqq(Random Coef ficient)

Accordingly, 36.4% of the variance in the between class difference in mean

certainty was explained by adding level-2 predictors.

Finally, the results of the Intercepts and Slopes as Outcomes Model revealed
that a significant variability still seems among the classes (X?=334.59, p<.001). Table
4.14 presents that final estimation of variance components for certainty dimension of
students’ epistemological beliefs as the results of the Intercepts and Slopes as

Outcomes Model.

Table 4.14 Final estimation of variance components for certainty dimension of

students’ Epistemological Beliefs (EB).

Random Effects CVariance df ¥2 R? Reliability
omponents
Intercept 364
Class mean, u,; .053 133 334 59%** 580
CLE-Critical Voice, u; .008 136 164.42* 114
CLE-Shared Control, u,; .007 134 156.17*** 100
Level-1 Effect, r;; .873

*p< .05, **p<.01, ***p<.001

Development

The Intercepts and Slopes as Outcomes Model was also tested based on the

following regression equation for the development dimension of the students’ EB:

177



Level-1 (student level) model:

Development (Y;;)

Class level (level-2) model:

Boj =Yoo + Vo1 * (TEP_CER) + Yo * (CLE_P_AG); + Yo3
* (CLE_U_AG); + uy;

B1j = V1o + Vi1 * (TEP_CER)j + Y12 * (CLE_P_AG); +y13
* (CLE_LU_AG); + uy;

B2j = Y20 + Va1 * (TEP_CER)j +y22 * (CLE_P_AG)j + V23
* (CLE_U_AG); + uy;

B3j = Y30 + Va1 * (TEP_CER)j +y32 * (CLE_P_AG) + V33
* (CLE_LU_AG); + us;

Baj = Yao

Bsj = Vso

To get the final model, non-significant predictors were omitted from the
model respectively. After running the final the HLM, it was seemed that following

model was significantly resulted for all retained level-1 and level-2 predictors:

Level-1 (student level) model:

Development (Y;;)

Class level (level-2) model:
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,Boj =Yoo + Vo1 * (TEP—CER)J' T Yoz * (CLE—P—AG)j * Yos
* (CLE_U_AG); + uy;

B1j = Y10 + W

B2j = Y20 + V21 * (TEP_CER); + uy;

B3j = V30 + Usj

Baj = Yao

Bsj = Vso

As similar to the Means as Outcomes Models, the results (B,;) of the
Intercepts and Slopes as Outcomes Model indicated that; development dimension of
students’ epistemological beliefs was significantly and positively associated with
certainty dimension of the teacher sense of efficacy (y =.047, SE = .018, p < .05),
personal relevance dimension (aggregated) of the constructivist learning environment
(y = .089, SE = .026, p < .01), and uncertainty dimension (aggregated) of the

constructivist learning environment (y =.092, SE =.026, p <.01).

Testing the equation B,;, the results showed that personal relevance
dimension of the students’ perception of constructivist learning environment was
found as significantly and positively associated with development dimension of the
students’ epistemological beliefs (y =.128, SE = .026, p <.001). However, still there

was a significant variability among the classes (X2=194.27, p<.01).

Testing the equation f3, ;, the results showed that uncertainty dimension of the
students’ perception of constructivist learning environment was found as significantly
and positively associated with development dimension of the students’
epistemological beliefs (y = .183, SE = .022, p<.001). Moreover, certainty
dimensions of the teacher epistemological beliefs moderated the effect of uncertainty
dimension of the students’ constructivist learning environment on development

dimensions of students’ epistemological beliefs (y = -.047, SE = .024, p <.001).
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The equations of B3;, B4, and Bs;were tested in the same HLM analysis.
According to the results , critical voice dimension of the students’ constructivist
learning environment perception was significantly and positively associated with
development dimension of the students’ epistemological beliefs (y =.126, SE =.027,
p < .001). Also, the slope of critical voice was still significantly varied (X?=174.68,
p<.05). Shared control dimension of the students’ constructivist learning environment
(y = .065, SE = .022, p < .01) and student negotiation dimension of the students’
constructivist learning environment were found as significantly and positively
associated with development dimension of the students’ epistemological beliefs (y =
.060, SE =.021, p <.01).

Table 4.15 presents that final estimation of fixed effects for development
dimension of students’ epistemological beliefs as the results of the results of the

Intercepts and Slopes as Outcomes Model.

Table 4.15 Final estimation of fixed effects for development dimension of students’

Epistemological Beliefs (EB).

Fixed Effects Coefficient SE
Model for Class Means!

Intercept, yoo -.008 .018
T. Epistemological Beliefs-Certainty, y,, .047** .018
CLE-Personal Relevance (Aggregated), v, .089** .028
CLE-Shared Control (Aggregated), o3 .092%** .024

CLE-Personal Relevance, y;, 128*** .026

CLE-Uncertainty, y,q d4T7H** .023
T. Epistemological Beliefs-Certainty, y,, -.047** .018

CLE-Critical Voice, y3, 126%** 027

CLE-Shared Control, y,, .065** .022

CLE-Negotiation, ysq .060** 021

INote. The predictors that were significantly resulted in the final models were presented in the table.
*p< .05, **p<.01, ***p<.001

Finally, the results of the Intercepts and Slopes as Outcomes Model revealed
that 74% of the variance in the between class difference in mean development was
explained by adding level-2 predictors, but a significant variability still seems among

the classes (X2=188.14, p<.01). Table 4.16 presents that final estimation of variance
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components for development dimension of students’ epistemological beliefs as the

results of the results of the Intercepts and Slopes as Outcomes Model.

Table 4.16 Final estimation of variance components for development dimension of
students’ Epistemological Beliefs (EB).

Random Effects Variance x2 R? Reliability
Components

Intercept 740
Class mean, u; .012 133 188.14** .263
CLE-Personal Relevance, u, .023 136 194.27** 220
CLE-Uncertainty, u,; 012 135  163.13 155
CLE-Critical Voice, us; .018 136 174.68* .208
Level-1 Effect, r;; 770

*p< .05, **p<.01, ***p<.001

Justification

The Intercepts and Slopes as Outcomes Model was also tested based on the

following regression equation for the justification dimension of the students’ EB:

Level-1 (student level) model:

Justification (V)

= Poj + B1j * (CLE_PER) + B5; * (CLE_UNC) + B3;
x (CLE_CRI) + B4 * (CLE_NEG) + 1;;

Class level (level-2) model:

Boj = Yoo t Yo1 * (TEP_SOU); + yop * (CLE_P_AG); + uy;

B1j = Y10 + V11 * (TEP_SOU); + v, * (CLE_P_AG); + uy;

,321' = Y20 t V21 * (TEP_SOU)]- + Vo2 * (CLE_P_AG)j + V23 + Uy

B3j = V30 t V31 * (TEP_SOU); + y3, * (CLE_P_AG); + us;

.34j = Yo
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To get the final model, non-significant predictors were omitted from the
model respectively. After the final running the HLM, it was seemed that following

model was significantly resulted for all retained level-1 and level-2 predictors:

Level-1 (student level) model:

Justification (Y;;)
* (CLE_CRI) + [34] * (CLE_NEG) + Tij

Class level (level-2) model:

Boj =Yoo + Yo1 * (TEP_SOU); + yo, * (CLE_P_AG) + uy;
B1j = V1o + Uy

sz = Y20 t Uyj

P3j = V30 t+ Us;j

ﬂ4j = Yo

As similar to the Means as Outcomes Models, the results (B,;) of the
Intercepts and Slopes as Outcomes Model indicated that source dimension of the
teachers’ epistemological beliefs (y = .044, SE = .018, p < .05) and personal
relevance dimension (aggregated) of the constructivist learning environment were
significantly and positively associated with justification dimension of students’
epistemological beliefs (y =.226, SE =.018, p <.001).

Testing the equation p,;, the results showed that personal relevance
dimension of the students’ perception of constructivist learning environment was
significantly and positively associated with justification dimension of the students’
epistemological beliefs (y = .226, SE = .025, p < .001). However, still there was a
significant variability among the classes (X?=206.67, p<.001).
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Testing the equation S, ;, the results showed that uncertainty dimension of the
students’ perception of constructivist learning environment was significantly and
positively associated with justification dimension of the students’ epistemological
beliefs (y =.172, SE =.023, p<.001). However, still there was a significant variability
among the classes (X2=185.62, p<.01).

Testing the equation B3, the results showed that critical voice dimension of
the students’ perception of constructivist learning environment was significantly and
positively associated with justification dimension of the students’ epistemological
beliefs (y = .175, SE = .022, p < .001). However, still there was a significant
variability among the classes (X?=166.43, p<.05).

Testing the equation p,;, the results showed that student negotiation
dimension of the students’ perception of constructivist learning environment was
found as significantly and positively associated with justification dimension of the

students’ epistemological beliefs (y =.087, SE =.019, p <.001).

Table 4.17 presents that final estimation of fixed effects for justification
dimension of students’ EB as the results of the results of the Intercepts and Slopes as
Outcomes Model.

Table 4.17 Final estimation of fixed effects for justification dimension of students’

Epistemological Beliefs (EB).

Fixed Effects Coefficient SE
Model for Class Means!

Intercept, yo0 -.008 .018
T. Epistemological Beliefs-Source, y,, .044* .018
CLE-Personal Relevance (Aggregated), v 226%** .018

CLE-Personal Relevance, y;, 226%** .025

CLE-Uncertainty, v,, 172%** .023

CLE-Critical Voice, y3, 175%** .022

CLE-Student Negotiation, y,, .087*** .019

!Note. The predictors that were significantly resulted in the final models were presented in the table.
*p< .05, **p<.01, ***p<.001
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Finally, the results of the Intercepts and Slopes as Outcomes Model revealed
that 76.8% of the variance in the between class difference in mean justification was
explained by adding level-2 predictors, but a significant variability still seems among
the classes (X2=238.67, p<.001). Table 4.18 presents that final estimation of variance
components for justification dimension of students’ epistemological beliefs as the

results of the results of the Intercepts and Slopes as Outcomes Model.

Table 4.18 Final estimation of variance components for justification dimension of

students’ Epistemological Beliefs (EB).

Random Effects CVariance x? R? Reliability
omponents

Intercept .768
Class mean, u,; .018 134 238.67*** 392
CLE-Personal Relevance, u, .022 136  206.67*** .249
CLE-Uncertainty, u,; .021 136  185.62** .269
CLE-Critical Voice, u; .007 136  166.43* 116
Level-1 Effect, r;; .638

*p< .05, **p<.01, ***p<.001
Source
The Intercepts and Slopes as Outcomes Model was also tested based on the

following regression equation for the source dimension of the students’

epistemological beliefs:

Level-1 (student level) model:

Source (Y;j) = Poj + PB1j * (CLE_PER) + B,; *x (CLE_CRI) + PBs;

Class level (level-2) model:

ﬁOj =Yoo + Yo1 * (CLE_P_AG)] + Yo2 * (CLE_S_AG)] + qu
,31j = Y10

,32j = Y20
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ﬁgj = ]/30 + ]/31 * (CLE_P_AG)] + ]/32 * (CLE_S_AG)] + u3j

To get the final model, non-significant predictors were omitted from the
model respectively. After the final running the HLM, it was seemed that following

model was significantly resulted for all retained level-1 and level-2 predictors:

Level-1 (student level) model:

Source (Y;j) = Boj + B1j * (CLE_PER) + ,; x (CLE_CRI) + B3;

Class level (level-2) model:

’801' =%Yo00 + Yo1 * (CLE_P_AG)] + Yoz * (CLE_S_AG)] + uoj
.311' = Y10

,321' = Y20
Bsj = V30 + V31 * (CLE_P_AG); + us;

As similar to the Means as Outcomes Models, the results (B,;) of the
Intercepts and Slopes as Outcomes Model indicated that personal relevance
dimension (aggregated) of the CLES was significantly and negatively associated with
source dimension of students’ EB (y = -.115, SE = .028, p < .001). Also, shared
control dimension (aggregated) of the constructivist learning environment was
significantly and positively associated with source dimension of students’
epistemological beliefs (y =.159, SE =.028, p <.001).

The equations of B;;, and B,jwere tested in the same HLM analysis.
Accordingly, personal relevance dimension of the students’ constructivist learning
environment was found as significantly and negatively associated with source

dimension of the students’ EB (y =-.046, SE =.022, p <.05). Also, critical voice was
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still significantly varied (X2=333.29, p<.001). Critical voice dimension of the
students’ constructivist learning environment was found as significantly and
negatively associated with development dimension of the students’ epistemological
beliefs (y =-.055, SE =.023, p <.05).

Testing the equation f5;, the results showed that shared control dimension of
the students’ perception of constructivist learning environment was significantly and
positively associated with source dimension of the students’ epistemological beliefs
(y = .213, SE = .022, p < .001). Moreover, personal relevance dimensions of the
students’ perception of constructivist learning environment moderated the effect of
shared control dimension of the students’ individual perception of constructivist
learning environment (y = -.064, SE =.023, p <.01). Also, shared control dimension
of the students’ perception of constructivist learning environment was still
significantly varied (X2=218.90, p<.001).

Table 4.19 presents that final estimation of fixed effects for source dimension
of students’ epistemological beliefs as the results of the results of the Intercepts and

Slopes as Outcomes Model.

Table 4.19 Final estimation of fixed effects for source dimension of students’

Epistemological Beliefs (EB).

Fixed Effects Coefficient SE
Model for Class Means!

Intercept, v .018 .026
CLE-Personal Relevance (Aggregated), yo1 - 115*** .028
CLE-Shared Control (Aggregated), - 159*** .028

CLE-Personal Relevance, y;, -.046* .022

CLE-Critical Voice, y,, -.055* .023

CLE-Shared Control, y5, 213%** .024
CLE- Personal Relevance (Aggregated), y3, -.064** .022

INote. The predictors that were significantly resulted in the final models were presented in the table.
*p< .05, **p<.01, ***p<.001
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Finally, the results of the Intercepts and Slopes as Outcomes Model revealed
that 32.9% of the variance in the between class difference in mean source was
explained by adding level-2 predictors, but a significant variability still seems among
the classes (X2=333.29, p<.001). Table 4.20 presents that final estimation of variance
components for source dimension of students’ epistemological beliefs as the results

of the results of the Intercepts and Slopes as Outcomes Model.

Table 4.20 Final estimation of variance components for source dimension of

students’ Epistemological Beliefs (EB).

Random Effects Variance of x2 R? Reliability
Components
Intercept 329
Class mean, u; .053 134  333.29*%** .582
CLE-Personal Relevance, u,; 021 135 218.90*** 324
Level-1 Effect, r;; 873

*p< .05, **p<.01, ***p<.001

All of these results implied that, similar to the findings of research question
2b, if teachers have less sophisticated epistemological beliefs, their students tend to
have more sophisticated beliefs. Additionally, students of teachers with high self-
efficacy for engaging students in learning science effectively appeared to have lower
levels of naive epistemological beliefs (i.e. certainty). As far as class means are
concerned regarding students’ perception of constructivist learning environment, it
was seen that if students have perceptions that they have opportunities to relate
science to real world (Personal Relevance) and to practice the construction of
scientific knowledge (Uncertainty), their epistemological beliefs are likely to be more
sophisticated. However, to have a shared role in the class (Shared Control) was found
to be positively linked to both of the naive epistemological beliefs (i.e. certainty and
source). The link between perceived personal relevance and naive epistemological

beliefs were negative.

Additionally, the results with respect to Level-1 predictors indicated similar
results with research question 2c. Accordingly, if students feel them to have

opportunities to relate science to real world (Personal Relevance), to practice the

187



construction of scientific knowledge (Uncertainty), to question what is going on in
the lesson freely (Critical Voice), to have a shared role in the class (Shared Control),
and to communicate with their teachers in the classroom (Student Negotiation), their
epistemological beliefs tend to be more sophisticated. On the other hand, the higher
students’ perception of shared control that related to having a shared role in the class
(Shared Control), the more students do not believe in the existence of more than one

right answer than can be constructed by the knower.

Regarding to the mediation effect of Level-2 variables, the relationship
between students’ perception of constructivist learning environment (regarding
shared control) and source and certainty dimensions of epistemological beliefs was
weaker in the classroom where students feel them to have opportunities to relate
science to real world (Personal Relevance) (with respect to class means), but stronger
for the students that feel them free to have a shared role in the class (Shared Control)
(with respect to class means). On the other hand, if teachers have less sophisticated
beliefs, the relationship between students’ perception of constructivist learning
environment (regarding uncertainty) and development dimensions of epistemological
beliefs was weaker. Figure 4.2 indicates the results of the HLM analysis on a model
for research question 2d. In the Figure 4.2, the variables in the orange boxes are
student-level predictors and the variables in the blue boxes are teacher-level or Level-
2 variables. The others (under the “outcomes” heading) are students’ outcome
variables. Also, the black arrows refers positive relationships and the red arrows refers
negative relationships between student-level predictors and the outcome variables. To
indicate the mediation effects, blue arrows were used in the figure. Also, abbreviated
variables in a red color like “Personal Relevance” mediated negatively the

relationships. Red colors always refers negative relationships.
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Figure 4.2 The final model based on the results of the HLM analysis for research question 2d.




4.2.3 Research Question 3: Students’ Self-Efficacy

Following sub-questions were constructed based on research question 3 that
was related to students’ self-efficacy (SE). To do it, the variable of the self-efficacy

was assigned as outcome variable.

Research Question 3.a: Are there differences in the students’ self-efficacy

beliefs among classes?

Research Question 3.b: Which teacher level variables are associated with the
differences in the students’ self-efficacy beliefs?

Research Question 3.c: Which student level variables explain the differences

in the students’ self-efficacy beliefs?

Research Question 3.d: Which teacher level variables influence the effect of

student level variables on the students’ self-efficacy beliefs?

4.2.3.1 The Results of the Research Question 3.a: One-Way Random Effects
ANOVA Model

To test research question 3.a, One-Way Random Effects ANOVA was
conducted by using HLM.

The data were analyzed based on the following regression equation:

Level-1 (student level) model:

Yij = Boj + 13
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Level-2 (teacher level or class level) model:

ﬁoj = Yoo + Upj

Y;; is the outcome variable (students’ self-efficacy)

B is the regression intercept of class j, that is, the class mean on an outcome

variable.

Yoo 1S the grand mean, that is, the overall average score of an outcome variable

for all classes.

r;; is the random effect of student i in class j.

uo; is the random effect of class j.

One-Way Random Effects ANOVA was conducted to test research question
3.a. As done in the analysis of research question 1 and 2a, all scores were standardized
before conducting the HLM.

In order to see the variation between class means in dimensions of students’
epistemological beliefs, four separate ICCs were calculated by using the following

formula:

p = Too/(Too + 0%)

The results of the present study revealed that 6% of total variability in
students’ self-efficacy beliefs can be attributed to the teachers. Table 4.21 presents

the final estimation of fixed effects for students’ self-efficacy beliefs.
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Table 4.21 Final estimation of fixed effects for students’ self-efficacy beliefs.

Fixed Effects Coefficient SE ICC (p) Reliability (1)
Model for Self-Efficacy ([3¢) .06 58
-.003 .027
Intercept (Yoo)

The results of the One-Way Random Effects ANOVA revealed that the
variance of the class level (z,9) component was statistically significant. It means that
there is a significant variability in students’ self-efficacy beliefs across classes (74 =
057, X? = 334.58, df = 136, p<.001). Table 4.22 presents that final estimation of

variance components for students’ self-efficacy beliefs.

Table 4.22 Final estimation of variance components for students’ self-efficacy

beliefs.
Random Effects ngzﬁggﬁts df X?
Self-Efficacy
Class mean, u;; .057 136 334.58***
Level-1 Effect, r;; .944
*kk p <.001

4.2.3.2 The Results of the Research Question 3.b: Means as Outcomes Model

The Means as Outcomes Model was tested for the students’ self-efficacy
beliefs to investigate the explained variances in the outcome variable due to the Level-
2 (teacher or class level) predictors.

The data was analyzed based on the following regression equation:

Level-1 (student level) model:

Yij = Boj + 1),
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Level-2 (teacher level or class level) model:

Boj = Yoo + Vo1 (TGOALAAP) ; + vo,(TGOALAAV); + yo3(TGOALWAV)
+Y04(TGOALTAS) ; + yos(TSELF_CM);
+ Vo5 (TSELF_SE) ; + Yo7 (TSELF_IS); + yos (TCITIZEN);
+ V0o (TSU_CEN) j + ¥010(TEP_SOU) ; + yo11(TEP_CER);
+¥o12(TEP_JUS)j + Y013(TEP_DEV); + ¥014(CLE_P_AG)
+ ¥o15(CLE_U_AG) ; + ¥016(CLE_C_AG);
+¥o17(CLE_S_AG)  + ¥015(CLE_N_AG) ; + uq;

In these models,

Y;; is the outcome variable (self-efficacy)

Po; is regression intercept of class j, that is, class mean on the outcome

variable.

Yoo IS the grand mean, that is, overall average score of the outcome variable

for all classes.
Yo1 IS the differentiating effect of ability approach dimension of Teacher
Achievement Goal Orientations Scale (TAGOS) on class mean of the outcome

variable.

Yoo IS the differentiating effect of ability avoidance dimension of the TAGOS

on class mean of the outcome variable.

Yo3 IS the differentiating effect of work avoidance dimension of the TAGOS

on class mean of the outcome variable.
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Yo4 1S the differentiating effect of task dimension of the TAGOS on class mean

of the outcome variable.

Yos IS the differentiating effect of classroom management dimension of the

Teacher Sense of Efficacy Scale (TSES) on class mean of the outcome variable.

Yoe IS the differentiating effect of student engagement dimension of the TSES

on class mean of the outcome variable.

Yo7 1S the differentiating effect of instructional strategies dimension of the

TSES on class mean of the outcome variable.

Yos 1s the differentiating effect of teacher’s individual citizenship behaviors

on class mean of the outcome variable.

Yoo 1s the differentiating effect of teacher’s student-centered beliefs and

practices on class mean of the outcome variable.

Yo1o IS the differentiating effect of source dimension of the Teacher
Epistemological Beliefs Questionnaire (TEBQ) on class mean of the outcome

variable.

Yo11 IS the differentiating effect of certainty dimension of the TEBQ on class

mean of the outcome variable.

Yo12 1S the differentiating effect of justification dimension of the TEBQ on

class mean of the outcome variable.

Yo13 1S the differentiating effect of development dimension of the TEBQ on

class mean of the outcome variable.
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Yo14 1S the differentiating effect of personal relevance dimension (aggregated)
of the Constructivist Learning Environment Scale (CLES) on class mean of the

outcome variable.

Yo1s IS the differentiating effect of uncertainty dimension (aggregated) of the

CLES on class mean of the outcome variable.

Yo1e IS the differentiating effect of critical voice dimension (aggregated) of

the CLES on class mean of the outcome variable.

Yo17 IS the differentiating effect of shared control dimension (aggregated) of

the CLES on class mean of the outcome variable.

Yo1g IS the differentiating effect of student negotiation dimension (aggregated)
of the CLES on class mean of the outcome variable.

ry; is the level-1 residual.

Uy, Is is the level-2 residual.

Results of the Means as Outcomes Models indicated that students’ self-
efficacy was significantly and negatively associated with classroom management
dimension of the teachers’ sense of efficacy (y =-.035, SE =.018, p <.05). Moreover,
it was significantly and positively associated with certainty dimension of teachers’
epistemological beliefs (y =.048, SE =.017, p <.01), personal relevance dimension
(aggregated) of the constructivist learning environment (y =.072, SE =.026, p <.01),
and critical voice dimension (aggregated) of the constructivist learning environment
(y=.171, SE =.026, p <.001). Table 4.23 presents the final estimation of fixed effects

for students’ self-efficacy beliefs and their level-2 predictors.

195



Table 4.23 Final estimation of fixed effects for all dimensions of students’ self-

efficacy beliefs.

Self-Efficacy
Fixed Effects y SE
Model for Class Means?
Intercept -.005 .017
. Achievement Goals-Ability Approach
. Achievement Goals-Ability Avoidance
. Achievement Goals-Work Avoidance
. Achievement Goals-Task
. Sense of Efficacy-Classroom Management -.035* .018
. Sense of Efficacy-Student Engagement
. Sense of Efficacy-Instructional Strategies
. Individual Citizenship Behavior
. Student-Centered Beliefs and Practices
. Epistemological Beliefs-Source
. Epistemological Beliefs-Certainty .048** .017
. Epistemological Beliefs-Justification
. Epistemological Beliefs-Development
CLE-Personal Relevance (Aggregated) 072** .026
CLE-Uncertainty (Aggregated)
CLE-Critical Voice (Aggregated) A71x** .026
CLE-Shared Control (Aggregated)
CLE-Student Negotiation (Aggregated)
INote. The predictors that were significantly resulted in the final models were presented in the table.
*p< .05, **p<.01, ***p<.001

A A A A A4 A~

These findings implied some interesting conclusions. For instance, science
teachers with the less beliefs in the existence of more than one right answer than can
be constructed by the knower (Certainty) appeared to have students with higher self-
efficacy beliefs in science. In addition, students of teachers who feel self-efficacious
for classroom management in science classes were found to have lower level of
science self-efficacy. As far as class means are concerned regarding students’
perception of constructivist learning environment, students who perceive to have
opportunities to relate science to real world (Personal Relevance) and to question
what is going on in the lesson freely (Critical Voice) tend to be self-efficacious in

science.

Since the significantly resulted level-2 (Teacher-Level) predictors were added
to the empty model, it was expected that the residual variances between classes were
decreased compared to the One-Way Random Effects ANOVA model. To see the
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reductions of the residual variances between two models, R? was computed by using
Too estimates obtained from two model sets (One-Way Random Effects ANOVA
Model and Means as Outcomes Model) with following formula:

Too(One — Way Random Effects ANOVA) — tyq(Means as Outcome)

R? =
Tpo(One — Way Random Effects ANOV A)

Computed R*for each two model set sets (One-Way Random Effects ANOVA
Model and Means as Outcomes Model) revealed that 99% of the true between-class
variance in self-efficacy beliefs was accounted for classroom management dimension
of teachers’ sense of efficacy beliefs, certainty dimension of teachers’
epistemological beliefs, and personal relevance and critical voice dimensions of
constructivist learning environment (aggregated). Table 4.24 presents that final
estimation of variance components for self-efficacy beliefs as the results of the Means

as Outcomes Model.

Table 4.24 Final estimation of variance components for students’ self-efficacy

beliefs.
Random Effects C})/r?wgggggts df X? R?
Self-Efficacy
Class mean, u;; .001 132 139.37 .038
Level-1 Effect, 1;; .943

*p< .05, **p<.01, ***p<.001

4.2.3.3 The Results of the Research Question 3.c: Random Coefficient Model

To investigate the research question 3.c that was “Which student level
variables explain the differences in the students’ self-efficacy beliefs?”, the Random

Coefficient Model was tested based on the following regression equation:
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Level-1 (student level) model:

Yij = Boj + Paj * (CLE_PER) + B3y * (CLE_UNC) + B3, * (CLE_CRI)
+ B4y * (CLE_SHA) + fs; * (CLE_NEG) + fe; * (EP_SOU)
+ By * (EP_CER) + Bg; * (EP_JUS) + Bo; x (EP_DEV)

+rij

Level-2 (teacher level or class level) model:

Boj = Yoo + Uoj

Baj = Yqo + Uqj
In these models,

Y;; is the outcome variable (self-efficacy)

Bo; is the mean on self-efficacy beliefs for each class.

1 is the differentiating effect of personal dimension of the Constructivist

Learning Environment Scale (CLES) in class j.

p-; is the differentiating effect of uncertainty dimension of the CLES in class

pBs; is the differentiating effect of critical voice dimension of the CLES in

class j.
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Pa4; is the differentiating effect of shared control dimension of the CLES in

class j.

Ps; is the differentiating effect of student negotiation dimension of the CLES

in class j.

Pej is the differentiating effect of source dimension of students’

Epistemological Beliefs Questionnaire (SEBQ) in class j.

- is the differentiating effect of certainty dimension of students’ SEBQ in

class j.

Ps; is the differentiating effect of justification dimension of students’ SEBQ
in class j.

Po; is the differentiating effect of development dimension of students’ SEBQ
in class j.

Bq; is the coefficient for variable g for class j after accounting for other
variables.

Yoo IS the average of class means on the outcome variable across the

population of classes.

Yqo0 1S the average q factor- outcome variable slope across those classes.

uo; = the unique increment to the intercept associated with class j.

u,; = the unique increment to the slope associated with class j.
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The Random Coefficient Model revealed that students’ self-efficacy beliefs
was significantly and positively associated with personal relevance (y = .164, SE =
.019, p < .001), critical voice (y = .225, SE = .025, p < .001), shared control (y =
.056, SE =.018, p < .01), student negotiation dimension of the constructivist learning
environment (y = .072, SE = .023, p < .01), justification dimension of students’
epistemological beliefs (y = .225, SE = .025, p <.001), and development dimension
of students’ epistemological beliefs (y = .052, SE = .018, p < .01). Moreover, the
slope of critical voice (X?=213.67, p < .001) and student negotiation (X2=219.50, p

<.001) were significantly varied.

To calculate the proportion of the reduction in residual variance for self-
efficacy beliefs, the sigma squared that was obtained from the One-Way Random
Effects ANOVA and the sigma squared that was obtained from the Random
Coefficient Model were used:

_ 0*(random ANOVA) — *(Random Coef ficient)
B o?(random ANOV A)

RZ

When the level-1 variables were added to the model as predictors of self-
efficacy, residual variance was decreased by 35.5%. However, there was still a
significant variation among the class means that might be explained adding level-2
variables (X2= 245.63, p < .001). It means that there was a variability among classes
and slopes in some classes were sharper compared to other classes. It can be explained

by class differences. Class differences can be sourced from class level variables.

Table 4.25 presents the results of the Random Coefficient Model that was

tested for the students’ self-efficacy beliefs.
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Table 4.25 Final estimation of fixed effects for all dimensions of students’ self-

efficacy beliefs.

Self-Efficacy
Fixed Effects y SE
Model for Class Means?
Intercept .005 .019
CLE-Personal Relevance 164*** .019
CLE-Uncertainty
CLE-Critical Voice 225%** .025
CLE-Shared Control .056** .018
CLE-Student Negotiation 072** .023
Epistemological Beliefs-Source
Epistemological Beliefs-Certainty
Epistemological Beliefs-Justification 193*** .019
Epistemological Beliefs-Development .053** .018

INote. The predictors that were significantly resulted in the final models were presented in the table.
*p< .05, **p<.01, ***p<.001

These findings implied that students who perceive to have opportunities to
relate science to real world (Personal Relevance), to practice the construction of
scientific knowledge (Uncertainty), to question what is going on in the lesson freely
(Critical Voice), to have a shared role in the class (Shared Control), and to
communicate with their teachers in the classroom (Student Negotiation) tend to be
self-efficacious in science. On the other hand, the students with more sophisticated
epistemological beliefs appeared to have higher levels of science self-efficacy.

Table 4.26 presents the results of the Random Coefficient Model that was

tested for the students’ self-efficacy beliefs.

Table 4.26 Final estimation of variance components for students’ self-efficacy

beliefs.
Variance Reliabilit
Random Effects Components df X? R? y
Self-Efficacy .355
Class mean, u;; .020 136 245.63*** .384
CLE-Critical Voice, u,; .024 136 213.67*** .330
CLE-Student Negotiation, u,; .019 136 219.50*** 292
Level-1 Effect, 7;; .609

*p< .05, **p<.01, ***p<.001
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4.2.3.4 The Results of the Research Question 3.d: Intercepts and Slopes as
Outcomes Model

Intercepts and Slopes as Outcomes Model was tested to investigate the
research question 3.d that was “Which teacher level variables influence the effect of
student level variables on the students’ self-efficacy beliefs?” Accordingly, the
Intercepts and Slopes as Outcomes Model was tested based on the following

regression equation for the students’ self-efficacy beliefs:

Level-1 (student level) model:

(Y;)) = Boj + By * (CLE_PER) + By * (CLE_CRI) + B3, * (CLE_SHA) + B4
+ (CLE_NEG) + Bs; * (EP_JUS) + Bg; * (EP_DEV) + 17,

Class level (level-2) model:

Boj = Yoo + Vo1 * (TSELF_CM); + yo, * (TEP_CER); + Vo3
* (CLE_P_AG); + yos * (CLE_.C_AG); + uy;

ﬂ1j = Y10

B2j = V20 + V21 * (TSELF_CM); + 5, * (TEP_CER); + y23
* (CLE_P_AG); + y24 * (CLE_C_AG); + uy;

ﬁ3j = Y30

Baj = Vao + Va1 * (TSELF_CM); + Y42 * (TEP_CER)j + V43
+ (CLE_P_AG); + Va4 * (CLE_C_AG); + uy,

,35j = Yso0

,Bej = Yeo0

To get the final model, non-significant predictors were omitted from the
model respectively. After the final running the HLM, it was seemed that following

model was significantly resulted for all retained level-1 and level-2 predictors:
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Level-1 (student level) model:

¥ (CLE_NEG) + fs; * (EP_JUS) + B, * (EP_DEV) + 1

Class level (level-2) model:

Boj = Yoo t+ Vo1 * (TSELF_CM); + yo, * (CLE_C_AG); + uy,

.311' = Y10
B2j = V20 + V21 * (CLE_C_AG); + uy;
,331' = Y30
Paj = Vao + Va1 * (CLE_P_AG); + uy;
.351 = Yso0
,36]' = Ye0

As similar to the Means as Outcomes Models, the results (B,;) of the
Intercepts and Slopes as Outcomes Model indicated that classroom management
dimension of the teachers’ sense of efficacy (y =-.033, SE =.017, p <.05) and critical
voice (y = .185, SE =.018, p < .001) dimension (aggregated) of the constructivist
learning environment were significantly associated with the students’ self-efficacy

beliefs which was tested with the equation ;.

Testing the equation f;;, the results showed that personal relevance
dimension of the students’ perception of constructivist learning environment was
significantly associated with the students’ self-efficacy beliefs (y = .165, SE =.019, p
<.001).

Testing the equation f3,;, the results showed that critical voice dimension of
the students’ perception of constructivist learning environment was significantly

associated with the students’ self-efficacy beliefs (y = .221, SE = .025, p<.001).
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Another result of the Intercepts and Slopes as Outcomes Model indicated that critical
voice dimensions (aggregated) of constructivist learning environment scale
moderated the effect of critical voice dimension of the students’ individual perception
of constructivist learning environment on students’ self-efficacy beliefs (y = -.046, SE
=.021, p <.05).

Testing the equation f5 ;, shared control dimension of the students’ perception

of constructivist learning environment was found as significantly associated with the
students’ self-efficacy beliefs (y = .053, SE =.018, p <.01).

Testing the equation pB,;, the results showed that student negotiation
dimension of the students’ perception of constructivist learning environment was
significantly associated with the students’ self-efficacy beliefs (y = .065, SE = .023,
p<.01). Another result of the Intercepts and Slopes as Outcomes Model indicated that
personal relevance dimensions (aggregated) of constructivist learning environment
scale moderated the effect of student negotiation dimension of the students’

individual perception of constructivist learning environment on students’ self-efficacy

beliefs (y =.047, SE =.019, p < .05).

Testing the equation S5, the results showed that justification dimension of the
students’ epistemological beliefs B was significantly associated with the students’
self-efficacy beliefs (y =.194, SE =.019, p <.001).

Testing the equation f;, the results showed that development dimension of

the students’ epistemological beliefs was significantly associated with the students’
self-efficacy beliefs (y =.051, SE =.018, p <.01).

Table 4.27 presents that final estimation of fixed effects for the students’ self-
efficacy beliefs as the results of the results of the Intercepts and Slopes as Outcomes
Model.
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Table 4.27 Final estimation of fixed effects for the students’ self-efficacy beliefs.

Fixed Effects Coefficient SE
Model for Class Means?

Intercept, v, -.003 .018
T. Sense of Efficacy-Classroom Management, y,, -.033* .017
CLE-Critical Voice (Aggregated), y,2 .185%** .018

CLE-Personal Relevance, y;, 165*** .018

CLE-Critical Voice, v, 221%** .025
CLE-Critical Voice (Aggregated), y,, -.046* .021

CLE-Shared Control, y3, .053** .018

CLE-Student Negotiation, y,, .065** .023
CLE-Personal Relevance (Aggregated), y., .047* .019

Epistemological Beliefs-Justification, ys, 194*x** .019

Epistemological Beliefs-Development, y,, .051** .018

INote. The predictors that were significantly resulted in the final models were presented in the table.
*p< .05, **p<.01, ***p<.001

All of these results implied that, similar to the results of research question 3b,
science teachers with higher levels of self-efficacy for classroom management tend
to have students who are less self-efficacious in science. Again similar to the findings
of research question 2b, regarding students’ perception of constructivist learning
environment results revealed that students who perceive to question what is going on
in the science lesson freely are likely to have higher levels of science self-efficacy.
However, different from the results of research question 3b, certainty dimension of
teachers’ epistemological beliefs and personal relevance dimension of students’
constructivist learning environment (aggregated) were not found to be related to

students’ science self-efficacy.

Additionally, the results with respect to Level-1 predictors indicated similar
results with research question 3c. Accordingly students with perception that they have
opportunities to relate science to real world (Personal Relevance), to question what
is going on in the lesson freely (Critical Voice), to have a shared role in the class
(Shared Control), and to communicate with their teachers in the classroom (Student
Negotiation) appeared to be self-efficacious in science. Moreover, the students who
have more sophisticated epistemological beliefs were found to have higher levels of

science self-efficacy.
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Regarding to the mediation effect of Level-2 variables, the relationship
between students’ perception of constructivist learning environment (regarding
critical voice) and source and self-efficacy beliefs was weaker in the science
classrooms where students perceive to have opportunities to relate science to real
world (Personal Relevance) (with respect to class means), but stronger for the
students who perceive to have opportunity to question what is going on in the science
lesson freely (critical voice) (with respect to class means). On the other hand, the
relationship between students’ perception of constructivist learning environment
(regarding student negotiation) and self-efficacy beliefs was stronger in the science
classrooms where students perceive to have opportunities to relate science to real
world (Personal Relevance) (with respect to class means). Figure 4.3 indicates the
results of the HLM analysis on a model for research question 3d. In the Figure 4.3,
the variables in the orange boxes are student-level predictors and the variables in the
blue boxes are teacher-level or Level-2 variables. The right one (under the
“outcomes” heading) is students’ outcome variable (Self-Efficacy). Also, the black
arrows refer to positive relationships and the red arrows refers negative relationships
between student-level predictors and the outcome variables. To indicate the mediation
effects, blue arrows were used in the figure. Also, abbreviated variables in a red color
like “Critical Voice” mediated negatively the relationships. Red colors always refers
negative relationships.
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Figure 4.3 The final model based on the results of the HLM analysis for research question 3d.
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Finally, the results of the Intercepts and Slopes as Outcomes Model revealed
that 13.9% of the variance in the between class difference in mean self-efficacy was
explained by adding level-2 predictors, but a significant variability still seems among
the classes (X2=229.65, p<.001). Table 4.28 presents that final estimation of variance
components for the students’ self-efficacy beliefs as the results of the results of the

Intercepts and Slopes as Outcomes Model.

Table 4.28 Final estimation of variance components for the students’ self-efficacy

beliefs.
Variance R?

Random Effects Components  df X2 Reliability

Intercept 139
Class mean, u,; .017 134  229.65*** 391
CLE-Critical Voice, u,; .022 135 210.63*** .318
CLE-Student Negotiation, u,; .021 135 214.95*** 315
Level-1 Effect, r;; .607

*p< .05, **p<.01, ***p<.001

4.2.4 Research Question 4: Students’ Achievement Goal Orientations

Following sub-questions were constructed based on research question 4 that
was related to students’ achievement goal orientations. In order to address these
research questions, the dimensions of the Achievement Goal Questionnaire was

assigned as outcome variables.

Research Question 4.a: Are there differences in each dimension of the
students’ achievement goal orientations (i.e., mastery approach, performance

approach, mastery avoidance, and performance avoidance) among classes?

Research Question 4.b: Which teacher level variables are associated with the

differences in each dimension of the students’ achievement goal orientations?

Research Question 4.c: Which student level variables explain the differences

in each dimension of the students’ achievement goal orientations?
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Research Question 4.d: Which teacher level variables influence the effect of

student level variables on the students’ achievement goal orientations?

4.2.4.1 The Results of the Research Question 4.a: One-Way Random Effects
ANOVA Model

To test research question 4.a, One-Way Random Effects ANOVA was
conducted by using HLM.

The data was analyzed based on the following regression equation:

Level-1 (student level) model:
Yij = Boj + 13

Level-2 (teacher level or class level) model:

Boj = Yoo + Uoj

Y;; is the outcome variable (mastery approach, performance approach,

mastery avoidance, and performance avoidance)

B is the regression intercept of class j, that is, the class mean on an outcome

variable.

Yoo 1S the grand mean, that is, the overall average score of an outcome variable

for all classes.

r3; is the random effect of student i in class j.
Uy, is the random effect of class j.
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Four separate One-Way Random Effects ANOVAs were conducted to test
research question 4.a, because students’ achievement goals were examined in four
dimension namely, mastery approach goals, performance approach goals, mastery
avoidance goals, and performance avoidance goals. All scores were standardized
before conducting the HLM.

In order to see the variation between class means in dimensions of students’
epistemological beliefs, four separate ICCs were calculated by using the following

formula:

p = Too/(Too + 0%)

Accordingly, four separate ICCs were calculated to see the variation between
class means in students’ achievement goals. The results of the present study revealed
that 8% of total variability in mastery approach goals, 4% of total variability in
performance approach goals, 4% of total variability in mastery avoidance goals, and
5% of total variability in mastery avoidance goals can be attributed to the teachers.

Table 4.29 presents the final estimation of fixed effects students’ achievement goals.

Table 4.29 Final estimation of fixed effects for all dimensions of students’

Achievement Goals.

Fixed Effects Coefficient SE ICC (p) Reliability (1)
Model for Achievement Goals- .08 .65
Mastery Approach (B,) -.005 .029

Intercept (voo)
Model for Achievement Goals- .04 51
Performance Approach (B,) .003 .025

Intercept (vqo)
Achievement Goals-Mastery .04 49
Avoidance (f,) .009 .024

Intercept (voo)
Model for Achievement Goals- .05 .55
Performance Avoidance (B,) 011 .026

Intercept (yq0)
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The results of the One-Way Random Effects ANOVAs also revealed that the
variances of the all class level (t,,) components were statistically significant. It
means that there are significantly variability in the mastery approach goals (7y, =
077, X? = 405.77, df = 136, p<.001), performance approach goals (7o, = .042, X2 =
281.60, df = 136, p<.001), mastery avoidance (to, = .040, X? = 273.18, df = 136,
p<.001), and performance avoidance goals (7o, = .051, X%= 314.28, df = 136,
p<.001). Table 4.30 presents that final estimation of variance components for all

dimensions of students’ achievement goals.

Table 4.30 Final estimation of variance components for all dimensions of students’

Achievement Goal Orientations (AGO).

Random Effects Variance df X?
Components

Achievement Goals-Mastery Approach
Class mean, u;; 077 136 405.77***
Level-1 Effect, r;; .924

Achievement Goals-Performance Approach
Class mean, u;; .042 136 281.60***
Level-1 Effect, 1;; .958

Achievement Goals-Mastery Avoidance
Class mean, u;; .040 136 273.18***
Level-1 Effect, r;; 959

Achievement Goals-Performance Avoidance
Class mean, u;; .051 136 314.28***
Level-1 Effect, r;; .948

**% p < 001

4.2.4.2 The Results of the Research Question 4.b: Means as Outcomes Model

The Means as Outcomes Model were tested for all dimensions of the students’
achievement goals to investigate the explained variances in each outcome variable

due to the Level-2 (teacher or class level) predictors.

The data was analyzed based on the following regression equation:
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Level-1 (student level) model:

Yij = Boj + 11,

Level-2 (teacher level or class level) model:

Boj =Yoo + Yo1(TGOALAAP); + yo2(TGOALAAV); + yo3(TGOALWAV);
+ Y04(TGOALTAS) ; + vos(TSELF_CM);
+ Yo6(TSELF _SE); + yo7(TSELF_IS)j + yos(TCITIZEN);
+ Yoo(TSU_CEN) + ¥010(TEP_SOU) + Y011 (TEP_CER);
+ Y012(TEP_JUS) j + Y013(TEP_DEV); + y414(CLE_P_AG);
+ Y015 (CLE_U_AG); + v916(CLE_C_AG);
+ ¥017(CLE_S_AG); + Y01s(CLE_N_AG); + u,;

In these models,

Y;; is the outcome variable (mastery approach, performance approach,

mastery avoidance, and performance avoidance).

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

variable.

Yoo 1S the grand mean, that is, overall average score of the outcome variable

for all classes.
Yo1 1S the differentiating effect of ability approach dimension of Teacher

Achievement Goal Orientations Scale (TAGOS) on class mean of the outcome

variable.
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Yo2 IS the differentiating effect of ability avoidance dimension of the TAGOS

on class mean of the outcome variable.

Yo3 IS the differentiating effect of work avoidance dimension of the TAGOS

on class mean of the outcome variable.

Yo IS the differentiating effect of task dimension of the TAGOS on class mean

of the outcome variable.

Yos 1S the differentiating effect of classroom management dimension of the

Teacher Sense of Efficacy Scale (TSES) on class mean of the outcome variable.

Yoe IS the differentiating effect of student engagement dimension of the TSES

on class mean of the outcome variable.

Yo7 1S the differentiating effect of instructional strategies dimension of the

TSES on class mean of the outcome variable.

Yog is the differentiating effect of teacher’s individual citizenship behaviors

on class mean of the outcome variable.

Yoo 1s the differentiating effect of teacher’s student-centered beliefs and

practices on class mean of the outcome variable.

Yo1o 1S the differentiating effect of source dimension of the Teacher
Epistemological Beliefs Questionnaire (TEBQ) on class mean of the outcome

variable.

Yo11 IS the differentiating effect of certainty dimension of the TEBQ on class

mean of the outcome variable.
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Yo12 IS the differentiating effect of justification dimension of the TEBQ on

class mean of the outcome variable.

Yo13 1S the differentiating effect of development dimension of the TEBQ on

class mean of the outcome variable.

Yo14 IS the differentiating effect of personal relevance dimension (aggregated)
of the Constructivist Learning Environment Scale (CLES) on class mean of the

outcome variable.

Yo1s IS the differentiating effect of uncertainty dimension (aggregated) of the

CLES on class mean of the outcome variable.

Yo1e 1S the differentiating effect of critical voice dimension (aggregated) of

the CLES on class mean of the outcome variable.

Yo17 1S the differentiating effect of shared control dimension (aggregated) of

the CLES on class mean of the outcome variable.

Yo1sg IS the differentiating effect of student negotiation dimension (aggregated)

of the CLES on class mean of the outcome variable.

ry; is the level-1 residual.

U is is the level-2 residual.

Results of the Means as Outcomes Models indicated that students’ mastery
approach goals were positively associated with personal relevance (y =.242, SE =
.023, p < .001) and shared control (negatively) (y = -.060, SE = .023, p < .05)

dimension (aggregated) of the constructivist learning environment. Moreover,
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performance approach goals were found to be positively associated with critical
voice dimension (aggregated) of the constructivist learning environment (y = .111,
SE =.023, p <.001). Mastery avoidance goals were positively associated with shared
control dimension (aggregated) of the constructivist learning environment (y =.109,
SE = .022, p < .001). And finally, performance avoidance goals were found to be
negatively associated with task dimension of teachers’ achievement goals (y = -.065,
SE =.024, p < .01), justification dimension of teachers’ EB (negatively) (y = -.057,
SE =.024, p < .05), and shared control dimension (aggregated) of the constructivist
learning environment (positively) (y =.097, SE =.023, p <.001). Table 4.31 presents
the final estimation of fixed effects for all dimensions of students’ AGO and their

level-2 predictors.
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Table 4.31 Final estimation of fixed effects for all dimensions of students’ Achievement Goal Orientations (AGO).

Mastery Performance
Approach Approach

Mastery
Avoidance

Performance
Avoidance

Fixed Effects y SE y SE

y SE

y SE

Model for Class Means?
Intercept -.012 .022 .002 .023
. Achievement Goals-Ability Approach
. Achievement Goals-Ability Avoidance
. Achievement Goals-Work Avoidance
. Achievement Goals-Task
. Sense of Efficacy-Classroom Management
. Sense of Efficacy-Student Engagement
. Sense of Efficacy-Instructional Strategies
. Individual Citizenship Behavior
. Student-Centered Beliefs and Practices
. Epistemological Beliefs-Source
. Epistemological Beliefs-Certainty
. Epistemological Beliefs-Justification
. Epistemological Beliefs-Development
CLE-Personal Relevance (Aggregated) L240FF* .023
CLE-Uncertainty (Aggregated)
CLE-Critical Voice (Aggregated) A11*** 023
CLE-Shared Control (Aggregated) -.060* .023
CLE-Student Negotiation (Aggregated)

T e o e i e i e e e B

.009 .022

J109*** 022

.010 .023

-.065** .024

-.057* .024

097*** .023

'Note. The predictors that were significantly resulted in the final models were presented in the table.
*p< .05, **p<.01, ***p<.001



According to these findings, as class level perception that students have
opportunities to relate science to real world (Personal Relevance), but not to have a
shared role in the class (Shared Control) increases, students tend to adopt mastery
approach goals (i.e. studying for the reasons of learning and mastering course material
in science classes),. On the other hand, as the class perception that students in science
classes have opportunity to question what is going on in the lesson freely (Critical
Voice) increases, students tend to adopt performance approach goals in learning
science. Additionally, the class level perception that students have opportunity to have
a shared role in the class (Shared Control) was found to be associated with mastery
avoidance goals (i.e. studying for the reasons of avoiding misunderstanding and not
learning). Finally, results revealed that the students of teachers with task goals and
with the beliefs in justification of knowledge are less likely to adopt performance
avoidance goals in learning science. However, class level perception that students are
let to take a responsibility to participate the decision making process in science

classroom was positively associated with performance avoidance goals.

Since the significantly resulted level-2 (Teacher-Level) predictors were added
to the empty model, it was expected that the residual variances between classes were
decreased compared to the One-Way Random Effects ANOVA model. To see the
reductions of the residual variances between two models, R? was computed by using
Too €stimates obtained from two model sets (One-Way Random Effects ANOVA

Model and Means as Outcomes Model) with following formula:

Too(One — Way Random Effects ANOVA) — tyo(Means as Outcome)

R? =
Too(One — Way Random Effects ANOV A)

Computed R?for each two model set sets (One-Way Random Effects ANOVA
Model and Means as Outcomes Model) revealed that 69% of the true between-class
variance in mastery approach was accounted for personal relevance and shared
control dimensions of constructivist learning environment (aggregated); 27% of the

true between-class variance in performance approach was accounted for critical
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voice dimension of constructivist learning environment (aggregated); 31% of the true
between-class variance in mastery avoidance was accounted for shared control
dimension of constructivist learning environment (aggregated); and 34% of the true
between-class variance in performance avoidance was accounted for task dimension
of teachers’ achievement goals, justification dimension of teachers’ epistemological
beliefs, and shared control dimension of constructivist learning environment
(aggregated). However, classes still varied significantly in the average means of each
outcome (Mastery Approach, 7o, =.023, X2 = 221.69, df = 134, p<.001; Performance
Approach, 7o =.031, X2 =242.56, df = 135, p<.001; Mastery Avoidance, 7o, = .028,
X?=229.91, df = 135, p<.001; Performance Avoidance, 7y, = .034, X2 = 254.02, df
= 133, p<.001). Table 4.32 presents that final estimation of variance components for

all dimensions of students’ AGO as the results of the Means as Outcomes Model.

Table 4.32 Final estimation of variance components for all dimensions of students’

Achievement Goal Orientations (AGO).

Variance

Random Effects Components X? R?
Achievement Goals-Mastery Approach
Class mean, u;; .023 134 221.69*** .69
Level-1 Effect, r;; 925
Achievement Goals-Performance Approach
Class mean, u;; .031 135  242.56%** 27
Level-1 Effect, r;; .957
Achievement Goals-Mastery Avoidance
Class mean, u;; .028 135 229.91*** 31
Level-1 Effect, r;; .959
Achievement Goals-Performance Avoidance
Class mean, u;; .034 133 254.02%** .34
Level-1 Effect, 7;; .948

*p< .05, **p<.01, ***p<.001

4.2.4.3 The Results of the Research Question 4.c: Random Coefficient Model

The Random Coefficient Model was tested to investigate the explained
variances in students’ achievement goals due to the students’ perception of

constructivist learning environment and their epistemological beliefs (Level-1 or
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student level predictor). Accordingly, the Random Coefficient Model was tested

based on the following regression equation:
Level-1 (student level) model:

Yij = Boj + B1j * (CLEpggr) + B2y * (CLEync) + B3y * (CLEcR;) + Pay
* (CLE_SHA) + ﬁ5] * (CLE_NEG) + ﬁ6] * (EPSOU) + ,87]
* (EPCER) + ﬁg] * (EP_]US) + ﬁg] * (EP_DEV) + rij

Level-2 (teacher level or class level) model:

Boj = Yoo + Uo;j

Baj = Yqo0 + Uqj
In these models,

Y;; is the outcome variable (mastery approach, performance approach,

mastery avoidance, and performance avoidance)

Boj is the mean on each achievement goal orientations dimension for each

class.

p1; is the differentiating effect of personal dimension of the Constructivist

Learning Environment Scale (CLES) in class j.

f-j is the differentiating effect of uncertainty dimension of the CLES in class
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Bs; is the differentiating effect of critical voice dimension of the CLES in

class j.

Ba4; is the differentiating effect of shared control dimension of the CLES in

class j.

Ps; is the differentiating effect of student negotiation dimension of the CLES

in class j.

Bes; is the differentiating effect of source dimension of students’

Epistemological Beliefs Questionnaire (SEBQ) in class j.

- is the differentiating effect of certainty dimension of students’ SEBQ in

class j.

Bs; is the differentiating effect of justification dimension of students” SEBQ

in class j.

Bo; is the differentiating effect of development dimension of students’ SEBQ

in class j.

Bq; is the coefficient for variable q for class j after accounting for other

variables.

Yoo IS the average of class means on the outcome variable across the

population of classes.

Yqo is the average q factor- outcome variable slope across those classes.

uo; = the unique increment to the intercept associated with class j.
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u,; = the unique increment to the slope associated with class j.

Mastery Approach

According to the results, mastery approach goals were positively and
significantly associated with personal relevance (y = .192, SE = .023, p < .001),
critical voice (y =.091, SE =.023, p <.001), and student negotiation (y =.040, SE =
.019, p <.05) dimension of the constructivist learning environment. Moreover, it was
significantly and positively related with justification dimension of students’
epistemological beliefs (y = .391, SE =.021, p <.001). Other results of the Random
Coefficient Model revealed that personal relevance (X?= 196.74, p < .01), critical
voice (X?=210.86, p <.001), and student negotiation (X2= 164.58, p < .05) that were
the slopes of mastery approach and justification (X2= 213.70, p < .001) that was the
other slope of mastery approach were significantly varied. It means that there was a
variability among classes and slopes in some classes were sharper compared to other
classes. It can be explained by class differences. Class differences can be sourced

from class level variables.

To calculate the proportion of the reduction in residual variance for mastery
approach dimension of students’ achievement goals, the sigma squared that was
obtained from the One-Way Random Effects ANOVA and the sigma squared that

was obtained from the Random Coefficient Model were used:

R2 a?(random ANOVA) — a?(Random Coef ficient)
a o2(random ANOV A)

When the level-1 variables were added to the model as predictors of mastery
approach, residual variance was decreased by 39.1%. However, there was still a
significant variation among the class means that might be explained adding level-2

variables (X2= 356.33, p < .001). It means that there was a variability among classes
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and slopes in some classes were sharper compared to other classes. It can be explained

by class differences. Class differences can be sourced from class level variables.
Performance Approach

Concerning performance approach goals, the results indicated that only
personal relevance dimension of the constructivist learning environment was
significantly associated with the outcome variable (y = .111, SE = .021, p < .001).
Furthermore, certainty (y = .123, SE = .021, p < .001), justification (y = .228, SE =
.022, p < .001), and development (y = .055, SE = .022, p < .05) dimensions of
students’ EB were significantly and positively related with the outcome variable. The
Random Coefficient Model for performance approach also indicated that critical
voice (X?=189.02, p <.01), shared control (X?= 185.54, p < .01), student negotiation
(X2=170.33, p < .05), source (X?=176.98, p < .05), and development (X?= 183.22,
p < .01) that were the slopes of performance approach were significantly varied. It
means that there was a variability among classes and slopes in some classes were
sharper compared to other classes. Class differences can be sourced from class level

variables.

To calculate the proportion of the reduction in residual variance for
performance approach dimension of students” achievement goals, the sigma squared
that was obtained from the One-Way Random Effects ANOVA and the sigma squared

that was obtained from the Random Coefficient Model were used:

_ d*(random ANOVA) — o?(Random Coef ficient)

RZ
o2(random ANOV A)

When the level-1 variables were added to the model as predictors of
performance approach, residual variance was decreased by 24.5%. However, there
was still a significant variation among the class means that might be explained adding
level-2 variables (X?= 212.32, p < .001). It can be explained by class differences.

Class differences can be sourced from class level variables.
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Mastery Avoidance

Regarding mastery avoidance goals, the results indicated that only Student
Negotiation dimension of the constructivist learning environment ,(y = .071, SE =
022, p < .01) and all dimensions of students’ epistemological beliefs were
significantly associated with the outcome variable (Source, y =.094, SE = .023, p <
.001; Certainty, y = .158, SE = .023, p <.001; Justification, y =.058, SE =.022, p <
.01; Development, y = .074, SE = .021, p <.01). The Random Coefficient Model for
mastery avoidance goals also indicated that uncertainty that was one of the slope of
mastery avoidance (X 2= 207.45, p <.001) and shared control that was the other slope
of mastery avoidance (X?= 179.61, p < .01) were significantly varied. It can be
explained by class differences. Class differences can be sourced from class level

variables.

To calculate the proportion of the reduction in residual variance for mastery
avoidance dimension of students’ achievement goals, the sigma squared that was
obtained from the One-Way Random Effects ANOVA and the sigma squared that

was obtained from the Random Coefficient Model were used:

_ o*(random ANOVA) — o*(Random Coef ficient)

R2
o?(random ANOV A)

When the level-1 variables were added to the model as predictors of mastery
avoidance, residual variance was decreased by 12.7%. However, there was still a
significant variation among the class means that might be explained adding level-2
variables (X 2= 240.06, p < .001). It means that there was a variability among classes
and slopes in some classes were sharper compared to other classes. Class differences

can be sourced from class level variables.

223



Performance Avoidance

Performance avoidance goals were found to be positively and significantly
associated with personal relevance (y = .056, SE = .022, p < .05), uncertainty (y =
.052, SE = .021, p < .05), and student negotiation (y = .057, SE = .020, p < .01)
dimension of the constructivist learning environment. Moreover, it was significantly
associated with source (y = .083, SE = .025, p < .01), certainty (y = .022, SE = .022,
p < .001), and development (y = .086, SE = .018, p < .001) dimensions of students’
epistemological beliefs. Other results of the Random Coefficient Model revealed that
source as one of the slope of performance avoidance (X?= 196.71, p < .01) was

significantly varied. These class differences can be sourced from class level variables.

To calculate the proportion of the reduction in residual variance for
performance avoidance dimension of students’ achievement goals, the sigma squared
that was obtained from the One-Way Random Effects ANOVA and the sigma squared

that was obtained from the Random Coefficient Model were used:

R2 o?(random ANOVA) — o?(Random Coef ficient)
a o?(random ANOV A)

When the level-1 variables were added to the model as predictors of

performance avoidance, residual variance was decreased by 14.5%. However, there
was still a significant variation among the class means that might be explained adding
level-2 variables (X2= 261.14, p < .001). It can be explained by class differences.

Class differences can be sourced from class level variables.

Table 4.33 presents the results of the Random Coefficient Model that was

tested for all dimension of the students’ achievement goals.
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Table 4.33 Final estimation of fixed effects for all dimensions of students’ achievement goals.

Mastery Avoidance Performance

Mastery Approach Performance Approach Avoidance
Fixed Effects y SE y SE y SE y SE
Model for Class Means!
Intercept .007 .022 .004 .021 .007 .022 .013 023
CLE-Personal Relevance 192%%** .023 A11%** .021 .056* .022
CLE-Uncertainty .035 .025 .052* .021
CLE-Critical Voice .091*** .024 .051 .027
CLE-Shared Control .017 .024 .024 .024
CLE-Student Negotiation .040* .019 .038 .023 071%* .022 057** .020
Epistemological Beliefs-Source -.001 .024 .094*>** .023 .083** .025
Epistemological Beliefs-Certainty A23%** .021 158*** .023 218*** .022
Epistemological Beliefs- 391 *** .021 228*** .022 .058** .022
Justification
Epistemological Beliefs- .055* .022 074** 021 .086*** .018

Development

!Note. The predictors that were significantly resulted in the final models were presented in the table.
*p< .05, **p<.01, ***p<.001



These findings implied that students who perceive that they have opportunities
in their science classes to relate science to real world (Personal Relevance), to
question what is going on in the lesson freely (Critical Voice), and to communicate
with their teachers tend to set goals as mastering a task. Additionally, the students
with more sophisticated epistemological beliefs in justification of knowledge reported

high levels of mastery goals in science classes.

Concerning performance approach goals, students with sophisticated
epistemological beliefs and the belief that scientific knowledge is certain appeared to
study for science for the reasons of demonstrating their abilities to others and getting
the best grade. In addition, students with the perception that they have opportunities
to relate science to real world (Personal Relevance) in their science classes, are found

to set such performance approach goals.

Regarding avoidance goals, findings revealed that students who are likely to
communicate with their teachers in the science classrooms tend to set their goals as
avoiding misunderstanding and not mastering the task. Students with tentative

epistemological beliefs also appeared to adopt such mastery avoidance goals.

Finally, according to the results, students with the perception that they relate
science to real world (Personal Relevance), practice the construction of scientific
knowledge (Uncertainty), and to communicate with their teachers in the science
classrooms (Student Negotiation) are likely to have performance avoidance goals in
learning science. As far as epistemological beliefs are concerned, students with the
belief that knowledge is constructed by the authority (e.g., teachers, books) and the
beliefs in the evolving and changing nature of science tend to adopt performance

avoidance goals.

226



Table 4.34 presents the results of the Random Coefficient Model that was

tested for all dimension of the students’ achievement goals.

Table 4.34 Final estimation of variance components for all dimensions of students’

goals.
Random Effects Variance X2 R?  Reliability
Components

Achievement Goals-Mastery Approach 391
Class mean, u;; .039 136 356.33*** .567
CLE-Personal Relevance, u, .020 136 196.74** 249
CLE-Critical Voice, u,; .024 136 210.86*** 272
CLE-Student Negotiation, u3; .006 136 164.58* 113
Epistemological Beliefs- 313
Justification, u,; 022 136 213.70%
Level-1 Effect, ;; .563

Achievement Goals-Performance .245

Approach
Class mean, u;; .025 136 212.32*** .328
CLE-Critical Voice, u,; .030 136  189.02** 276
CLE-Shared Control, u3; .019 136  185.54** 213
CLE-Student Negotiation, u,; .013 136 170.33* 148
Epistemological Beliefs- 234
Source, s .015 136  176.98*
Epistemological Beliefs- .189
Development, ug, .012 136  183.22**
Level-1 Effect, r;; 123

Achievement Goals-Mastery Avoidance 127
Class mean, u;; .039 136 356.33*** 567
CLE-Personal Relevance, u, ; .020 136  196.74** .249
CLE-Critical Voice, u,; .024 136 210.86*** 272
CLE-Student Negotiation, u; .006 136  164.58* 113
Epistemological Beliefs- 313
Justification, u,; 022 136 213.70%*
Level-1 Effect, r;; .563

Achievement Goals-Performance .145

Avoidance
Class mean, u;; .035 136 261.01*** 470
Epistemological Beliefs- 324
Source, 1, .019 136  196.71**

Level-1 Effect, 7;; 811
*p< .05, **p<.01, ***p<.001
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4.2.4.4 The Results of the Research Question 4.d: Intercepts and Slopes as
Outcomes Model

Intercepts and Slopes as Outcomes Model was tested for all dimension of
students’ achievement goals to investigate which teacher level variables influence the

effect of student level variables on the students’ achievement goals.
4.2.4.4.1 Mastery Approach Goals

Accordingly, the Intercepts and Slopes as Outcomes Model was tested based
on the following regression equation for mastery approach goals dimension of the

students’ achievement goals:

Level-1 (student level) model:

Mastery Approach (Yj;)
= Boj + P1j * (CLE_PER) + By, * (CLE_CRI) + B3,
* (CLE_NEG) + B,; * (EP_JUS) + 13;

Class level (level-2) model:

Boj =Yoo + Yo1 * (CLE_P_AG); + yo2 * (CLE_S_AG); + uy;
B1j = Y10+ V11 * (CLE_P_AG); + y12 * (CLE_S_AG); + uy;
B2j = Y20 t V21 * (CLE_P_AG); + vz, * (CLE_S_AG); + uy;
Bzj = V30 + V31 * (CLE_P_AG); + y3; * (CLE_S_AG); + us;
Baj = Vao + Va1 * (CLE_P_AG); + Vap * (CLE_S_AG); + uy;

To get the final model, non-significant predictors were omitted from the
model. After the running final the HLM, it was seemed that following model was

significant for all retained level-1 and level-2 predictors:
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Level-1 (student level) model:

Mastery Approach (Yy;)

Class level (level-2) model:

Boj = Yoo Vo1 * (CLE_P_AG); + Yo, * (CLE_S_AG); + uy;
Bij = V1o + W
B2j = Y20 t+ Uy;j
Ps3j = V30 t+ Us;j
,34]' = Yao + Uy;

As similar to the Means as Outcomes Models, the one of the results of the
Intercepts and Slopes as Outcomes Model indicated that personal relevance (y =.144,
SE =.022, p < .001) and shared control (y = -.048, SE = .016, p < .01) dimension
(aggregated) of the constructivist learning environment were significantly associated

with mastery approach goals which was tested with the equation ;.

The equations of B,;, B3, and B,;were tested in the same HLM analysis.
According to the results, personal relevance (y =.202, SE =.023, p <.001), critical
voice (y =.096, SE = .024, p <.001), and student negotiation (y =.039, SE =.019, p
< .05) dimensions of the students’ perception of constructivist learning environment
and justification (y = .375, SE = .021, p < .001 dimension of the students’

epistemological beliefs were significantly associated with mastery approach goals.
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Table 4.35 Final estimation of fixed effects for students’

mastery approach goals

Fixed Effects Coefficient SE
Model for Class Means?

Intercept, yo0 -.002 .019
CLE-Personal Relevance (Aggregated), yo1 144%** .019
CLE-Shared Control (Aggregated), v, -.048* .018

CLE-Personal Relevance, y;, 202%** .023

CLE-Critical Voice, y,, .096*** .024

CLE-Student Negotiation, y3, .039* .019

Epistemological Beliefs-Justification, y,, 375%** 021

!Note. The predictors that were significantly resulted in the final models were presented in the table.

*p< .05, **p<.01, ***p<.001

Finally, the results of the Intercepts and Slopes as Outcomes Model revealed

that 39.1% of the variance was explained in the between class difference in mean

mastery approach goals by adding level-2 predictors, but a significant variability still

exists among the classes (X2=267.94, p<.001). Moreover, all slopes were still

randomly varied (Personal Relevance, X2=197.40, p<.01; Critical Voice, X?=211.70,
p<.001; Student Negotiation, X2=165.39, p<.05; Justification, X?=211.77, p<.001).

Table 4.36 presents that final estimation of variance components for students’ mastery

approach goals as the results of the Intercepts and Slopes as Outcomes Model.

Table 4.36 Final estimation of variance components for students’ mastery approach

goals

Random Effects Cgrigg‘;‘gﬁts df X2 R?  Reliability

Intercept 391
Class mean, u; .024 134 267.94*** 450
CLE-Personal Relevance, u, .021 136  197.40** 257
CLE-Critical Voice, u,; .022 136 211.70*** .260
CLE-Student Negotiation, us; .005 136  165.39* .093
Epistemological Beliefs- .021 136 211 77%+* .300
Justification, u,;
Level-1 Effect, r;; .560

*p< .05, **p<.01, ***p<.001

4.2.4.4.2 Performance Approach Goals

The Intercepts and Slopes as Outcomes Model was also tested based on the

following regression equation for the students’ performance approach goals.
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Level-1 (student level) model:

Performance Approach (Y;;)
= Poj + B1j * (CLE_PER) + B, * (CLE_CRI) + PBs3;
* (CLE_SHA) + B4y * (CLE_NEG)
+ Bs; * (EP_SOU) + B¢ * (EP_CER) + 7, x (EP_JUS)
+ Pg; * (EP_DEV) + 1;;

Class level (level-2) model:

Boj = Yoo t Vo1 * (CLE_C_AG); + uy;
,31]' = Y10
P2j = Y20 t V21 * (CLE_C_AG); + uy;
P3j = Y30 t V31 * (CLE_C_AG); + us;
Baj = Vao + Va1 * (CLE_C_AG); + uy;
Psj = ¥so t¥s1* (CLE_C_AG); + us;
ﬁsj = Ye0
:37j = Y70
Psj = Vso t+ Vs1 * (CLE_C_AG); + ug;

To get the final model, non-significant predictors were omitted from the
model. After running the final HLM, following model was found to be significant for
all retained level-1 and level-2 predictors:
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Level-1 (student level) model:

Performance Approach (Y;;)
= Poj + P1j * (CLE_PER) + B5; * (CLE_CRI) + p5;
* (CLE_SHA) + B4y * (CLE_NEG)
+ Bs; * (EP_SOU) + Bg; * (EP_CER) + 7, * (EP_JUS)
+ Bg; * (EP_DEV) + 1;;

Class level (level-2) model:

Boj = Yoo t Vo1 * (CLE_C_AG); + uy;
Blj = Y10

sz = Y20 t Uyj

P3j = V30 t+ Us;j

Baj = Vao + Uy

Bsj = Vso + Us;

ﬁej = Yeo0

,37j = Y70

Bsj = Vso t+ Ug;j

As similar to the Means as Outcomes Models, the one of the results of the
Intercepts and Slopes as Outcomes Model indicated that critical voice (y = .064, SE
=.022, p < .01) dimension (aggregated) of the constructivist learning environment
was significantly and positively associated with students’ performance approach

goals which was tested with the equation ;.

Testing the equation B,;, the results showed that personal relevance

dimension of the students’ perception of constructivist learning environment were
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significantly associated with performance approach goals (y =.109, SE =.022, p <

.001). However, there was no any significant variability among the classes.

Testing the equation fS,;, B3;, Baj, and Bs; the results showed that critical
voice, shared control, student negotiation dimensions of the students’ perception of
constructivist learning environment and source dimension of students’
epistemological beliefs were not significantly related to the outcome variable.
However, still there was a significant variability among the classes (Critical Voice,
X?=189.12, p<.01; Shared Control, X?=185.19, p<.01; Student Negotiation,
X?2=170.27, p<.05; Source, X2=176.80, p<.05).

The equations of Sg;, -, and Bg;were tested in the same HLM analysis.
Accordingly, certainty (y =.123, SE = .023, p <.001), justification (y = .231, SE =
.022, p <.001), and development (y = .052, SE = .023, p < .05) dimensions of the
students’ epistemological beliefs were found to be significantly linked to students’
performance approach goals. . However, still there was a significant variability
among the classes (X2=164.42, p<.05). (X?=183.02, p<.01).

Table 4.37 presents that final estimation of fixed effects for students’
performance approach goals as the results of Intercepts and Slopes as Outcomes

Model.

Table 4.37 Final estimation of fixed effects for students’ performance approach

goals
Fixed Effects Coefficient SE
Model for Class Means!
Intercept, v, .004 .021
CLE-Critical Voice (Aggregated), y41 .064** .022
CLE-Personal Relevance, y;, .109*** .022
Epistemological Beliefs-Certainty, y¢, 123%** .023
Epistemological Beliefs-Justification, y,, 231%*F* .022
Epistemological Beliefs-Development, yg, .052* .023

!Note. The predictors that were significantly resulted in the final models were presented in the table.
*p< .05, **p<.01, ***p<.001
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Finally, the results of the Intercepts and Slopes as Outcomes Model revealed
that any variance in the between class difference in mean performance approach
goals was not explained by adding level-2 predictors, and a significant variability was
still observed among the classes (X2=227.22, p<.001). Moreover, some slopes were
still randomly varied (Critical Voice, X?=189.12, p<.01; Shared Control, X2=185.19,
p<.01; Student Negotiation, X?=170.27, p<.05; Source, X?=176.80, p<.05;
Development, X2=183.02, p<.01). Table 4.38 presents that final estimation of
variance components for performance approach goals as the results of the Intercepts
and Slopes as Outcomes Model.

Table 4.38 Final estimation of variance components for students’ performance

approach goals

Random Effects CVariance df x2 R? Reliability
omponents

Intercept -.004
Class mean, u,; .025 135  227.22*%** .383
CLE-Critical Voice, u,; .025 136 189.12** 246
CLE-Shared Control, us; .021 135 185.19** 224
CLE-Student Negotiation, u,; .014 136 170.27* 163
Epistemological Beliefs- .015 136 176.80* 231
Source, us;
Epistemological Beliefs- .013 136 183.02** .204
Development, ug;
Level-1 Effect, 7;; 723

*p< .05, **p<.01, ***p<.001
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4.2.4.4.3 Mastery Avoidance Goals

The Intercepts and Slopes as Outcomes Model was also tested based on the

following regression equation for the mastery avoidance goals.

Level-1 (student level) model:

Mastery Avoidance (Y;;)
= Poj + B1j* (CLE_UNC) + By, x (CLE_SHA) + p5;
* (CLE_LNEG) + B4y x (EP_SOU)
+ Bs; * (EP_CER) + Pe; * (EP_JUS) + B7; * (EP_DEV)

+rij

Class level (level-2) model:

Boj = Yoo t Vo1 * (CLE_S_AG); + uy;
B1j = Y10 + V11 * (CLE_S_AG); + uy;
B2j = Y20 t+ V21 * (CLE_S_AG); + uy;

,33j = Y30
,34j = Yo
Bsj = Y¥so
:B6j = Ye0
,371' = Y70

To get the final model, non-significant predictors were omitted from the
model. After running the final HLM, it was found that following model was
significant for all retained level-1 and level-2 predictors:
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Level-1 (student level) model:

Mastery Avoidance (Y;;)
= Poj + B1j * (CLE_UNC) + B,y x (CLE_SHA) + B3
* (CLE_NEG) + B4; * (EP_SOU)
+ Bs; * (EP_CER) + Bg; x (EP_JUS) + B,; * (EP_DEV)

+rij

Class level (level-2) model:

Boj = Yoo + Yo1 * (CLE_S_AG); + uy;
Blj = Y10 t Uy
sz = Y20 t Uyj

B3j = Y30
B4j = Yao
Bsj = Vso
ﬁej = Yeo0
,37j = Y70

As similar to the Means as Outcomes Models, the one of the results of the
Intercepts and Slopes as Outcomes Model indicated that uncertainty (y = .064, SE =
.020, p < .01) dimension (aggregated) of the constructivist learning environment was
significantly and positively associated with mastery avoidance goals which was tested

with the equation g, ;.
Testing the equation B;;and B,; the results showed that uncertainty and

shared control dimensions of the students’ perception of students’ performance

approach goals were not significantly related to the outcome variable. However, still
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there was a significant variability among the classes (Uncertainty, X2=207.63,
p<.001; Shared Control, X?=179.62, p<.01).

The equations of B3, B4, Bsj, Bej,» and p;jwere tested in the same HLM
analysis. According to the results, student negotiation (y = .071, SE = .024, p <.01)
dimension of the students’ perception of constructivist learning environment and
source (y =.092, SE = .024, p < .001), certainty (y = .156, SE = .026, p < .001),
justification (y = .057, SE = .025, p <.05), and development (y = .070, SE =.024, p
< .01) dimensions of the students’ epistemological beliefs were significantly

associated with the outcome variable.

Table 4.39 presents that final estimation of fixed effects for mastery avoidance

goals as the results of Intercepts and Slopes as Outcomes Model.

Table 4.39 Final estimation of fixed effects for mastery avoidance dimension of the
students’ Achievement Goal Orientations (AGO).

Fixed Effects Coefficient SE
Model for Class Means!
Intercept, v, .007 .021
CLE-Shared Control (Aggregated), v, .064** .018
CLE-Student Negotiation, y3, 071** .024
Epistemological Beliefs-Source, v, .092%** .024
Epistemological Beliefs-Certainty, ys, 156%** .026
Epistemological Beliefs-Justification, y,, .057* .025
Epistemological Beliefs-Development, y-, .070** .024

Note. The predictors that were significantly resulted in the final models were presented in the table.
*p< .05, **p<.01, ***p<.001

Finally, the results of the Intercepts and Slopes as Outcomes Model revealed
that 17.1% of the variance in the between class difference in mean mastery avoidance
was explained by adding level-2 predictors, but a significant variability still exists
among the classes (X2=222.15, p<.001). Moreover, some slopes were still randomly
varied (Uncertainty, X?=207.63, p<.001; Shared Control, X?=179.62, p<.01).Table
4.40 presents that final estimation of variance components for mastery avoidance

goals as the results of the Intercepts and Slopes as Outcomes Model.
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Table 4.40 Final estimation of variance components for students’ mastery avoidance

goals
Random Effects Variance ¥2 R? Reliability
Components

Intercept A71
Class mean, u,; 150 135 222.15*** .385
CLE-Uncertainty, u, 156 136 207.63*** 312
CLE-Shared Control, u,; 135 136  179.62** .256
Level-1 Effect, ;; 915

*p< .05, **p<.01, ***p<.001

4.2.4.4.4 Performance Avoidance Goals

The Intercepts and Slopes as Outcomes Model was also tested based on the
following regression equation for the performance avoidance goals:

Level-1 (student level) model:

Performance Avoidance (Y;;)
= Poj + B1j * (CLE_PER) + B,y * (CLE_UNC) + Bs;
* (CLE_NEG) + B4 * (EP_SOU)
+ Bs; * (EP_CER) + P¢; * (EP_DEV) +1;;

Class level (level-2) model:

Boj = Yoo + Yo1 * (TGOALTAS); + yo; * (TEP_JUS); + Y03
¥ (CLE_S_AG); + uq,

.Blj = Y10
ﬁZj = Y20
.83j = VY30

Bij = Vao + Var * (TGOALTAS); + yap * (TEP_JUS); + V43
+ (CLE_S_AG); +

,35j = Yso0
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,st = Y60

To get the final model, non-significant predictors were eliminated from the
model. After running the final the HLM, following model was found to be significant
for all retained level-1 and level-2 predictors:

Level-1 (student level) model:

Performance Avoidance (Y;;)
= Poj + B1j * (CLE_PER) + B, * (CLE_UNC) + B3;
* (CLE_NEG) + B4, * (EP_SOU)
+ Bs; * (EP_CER) + Bg; * (EP_DEV) + 71y

Class level (level-2) model:

Boj = Yoo + Yo1 * (TGOALTAS); + Yo, * (TEP_JUS); + Vo3
* (CLE_S_AG) j + uy;

,311' = Y10
,321' = Y20
,331' = Y30
,34j = Va0 T Uyj
Bsj = Y¥so
:B6j = Ye0

As similar to the Means as Outcomes Models, the one of the results of the
Intercepts and Slopes as Outcomes Model indicated that task (y =-.052, SE =.021, p
< .05) dimension of the teachers’ achievement goals, justification (y = -.041, SE =
.020, p < .05) dimension of teachers’ epistemological beliefs, and shared control (y

= .058, SE = .020, p < .01) dimension (aggregated) of the constructivist learning
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environment was significantly associated with performance avoidance goals which

was tested with the equation ;.

The equations of B, B2, B3j: Baj: Bsj,and B were tested in the same HLM
analysis. Accordingly, personal relevance (y =.056, SE =.022, p <.05), uncertainty
(y =.053, SE =.021, p <.05), and student negotiation (y = .057, SE =.020, p < .01)
dimensions of the students’ perception of constructivist learning environment and
source (y =.079, SE =.025, p <.01), certainty (y =.216, SE = .022, p < .001), and
development (y = .084, SE = .018, p < .001) dimension of the students’
epistemological beliefs were found as significantly associated with performance
avoidance goals. Moreover, source dimension of the students’ epistemological beliefs

was still significantly varied (X2=197.27, p<.01).

Table 4.41 presents that final estimation of fixed effects for students’
performance avoidance goals obtained from the Intercepts and Slopes as Outcomes
Model.

Table 4.41 Final estimation of fixed effects for performance avoidance dimension of
students’ Achievement Goal Orientations (AGO).

Fixed Effects Coefficient SE
Model for Class Means?
Intercept, yo0 011 .022
T. Achievement Goals-Task, yg, -.052* 021
T. Epistemological Beliefs-Justification, y, -.041* .020
CLE-Shared Control (Aggregated), o .058** .020
CLE-Personal Relevance, y;, .056* .022
CLE-Uncertainty, y,, .053* 021
CLE-Student Negotiation, y3, .057** .020
Epistemological Beliefs-Source, y,, .079** .025
Epistemological Beliefs-Certainty, s, 216*** .022
Epistemological Beliefs-Development, ygq .084*** .018

INote. The predictors that were significantly resulted in the final models were presented in the table.
*p< .05, **p<.01, ***p<.001

Finally, the results of the Intercepts and Slopes as Outcomes Model revealed
that 24% of the variance in the between class difference in mean performance

avoidance goals was explained by adding level-2 predictors, but a significant
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variability still exists among the classes (X2=224.19, p<.001). Table 4.42 presents
that final estimation of variance components for performance avoidance goals as the

results Intercepts and Slopes as Outcomes Model.

Table 4.42 Final estimation of variance components for students’ performance

avoidance goals

- 5 —
Random Effects nggssgﬁts df X2 R Reliability
Intercept .240
Class mean, u; 027 133 224.19%** 406
Epistemological .020 o 327
Beliefs-Source, u,; 136 197.27
Level-1 Effect, r;; .809

*p< .05, **p<.01, ***p<.001

Overall, results of the Intercepts and Slopes as Outcomes Model were
consistent with the results of the previous two models namely, Means as Outcomes
Model and Random Coefficient Model. More specifically, the abovementioned
results implied that, class level perception that students have chances to relate science
to real world (Personal Relevance), but not to have a shared role in the class (Shared
Control) is positively associated with mastery approach goals,. On the other hand,
class level perception that students have opportunities to question what is going on in
the lesson freely (Critical Voice) was found to be positively related to performance
approach goals in learning science. Furthermore, results indicated that class level
perception that students have opportunity to have a shared role in the class (Shared
Control) was positively linked to both mastery avoidance and mastery avoidance
goals. Additionally, students of teachers with task goals and sophisticated
epistemological beliefs in justification of knowledge tend to adopt performance

avoidance goals.

Moreover, results revealed that students who have the perception that they
have opportunities in their science classes to relate science to real world (Personal
Relevance), to question what is going on in the lesson freely (Critical Voice), and to
communicate with their teachers in the classroom (Student Negotiation) tend to set
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goals as mastering task. Additionally, the students with more sophisticated
epistemological beliefs in justification of knowledge reported high mastery goals in
science class. On the other hand, students with the perception that they have
opportunities to relate science to real world (Personal Relevance) in their science
classes appeared to adopt performance approach goals. Students with sophisticated
epistemological beliefs, and the naive belief that scientific knowledge is certain were
also found to hold performance approach goals at higher levels. . With respect to
mastery avoidance goals, the students who perceive that they are likely to
communicate with their teachers in the science classroom and who hold naive
epistemological beliefs appeared to set their goals as avoiding from misunderstanding
and not be able to mastering the task. Lastly, students with the perception that they
relate science to real world (Personal Relevance), practice the construction of
scientific knowledge (Uncertainty), and communicate with their teachers in the
science classroom are found to adopt performance avoidance goals in learning
science. Students with naive epistemological beliefs and the beliefs in the evolving
and changing nature of science were also found to adopt performance avoidance

goals.

Regarding to the mediation effect of Level-2 variables, the relationship
between students-level predictors and outcomes that are dimensions of achievement
goals was not mediated by any teacher-level variable. Figure 4.4 indicates the results
of the HLM analysis on a model for research question 4d. In the Figure 4.4, the
variables in the orange boxes are student-level predictors and the variables in the blue
boxes are teacher-level or Level-2 variables. The right one (under the “outcomes”
heading) is students’ outcome variables (achievement goals). Also, the black arrows
refers positive relationships and the red arrows refers negative relationships between
student-level predictors and the outcome variables. Also, to indicate the negative
relationships between teacher-level predictors and outcome variables, the dimensions
of variables was written in red color. For this figure, shared control dimension of
constructivist learning environment (aggregated) was written in red color, because it
was negatively related with mastery approach goals.
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Figure 4.4 The final model based on the results of the HLM analysis for research question 4d.



4.2.5 Research Question 5: Students’ Perception of Task Value

Following sub-questions were developed based on the research question 5
which was related to students’ perception of Task Value. Task Value was assigned as

an outcome variable in the related HLM analyses.

Research Question 5.a: Are there differences in the students’ perception of

task value beliefs among classes?

Research Question 5.b: Which teacher level variables are associated with the

differences in the students’ perception of task value?

Research Question 5.c: Which student level variables explain the differences

in the students’ perception of task value?

Research Question 5.d: Which teacher level variables influence the effect of

student level variables on the students’ perception of task value?

4.2.5.1 The Results of the Research Question 5.a: One-Way Random Effects
ANOVA Model

To test research question 5.a, One-Way Random Effects ANOVA was
conducted by using HLM.

The data were analyzed based on the following regression equation:

Level-1 (student level) model:

Yij = Boj + 13
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Level-2 (teacher level or class level) model:

ﬁoj = Yoo + Upj

Y;; is the outcome variable (students’ perception of task value)

B is the regression intercept of class j, that is, the class mean on an outcome

variable.

Yoo 1S the grand mean, that is, the overall average score of an outcome variable

for all classes.

r;; is the random effect of student i in class j.

uo; is the random effect of class j.
In order to see the variation between class means in dimensions of students’
epistemological beliefs, four separate ICCs were calculated by using the following

formula:

p = g0/ (Too + %)
The results of the present study revealed that 6% of total variability in

students’ perception of task value can be attributed to the teachers. Table 4.43 presents

the final estimation of fixed effects for students’ perception of task value.

Table 4.43 Final estimation of fixed effects for students’ perception of Task Value.

Fixed Effects Coefficient SE ICC (p) Reliability (1)
Model for Task Value (3¢) .06 57
Intercept (Yoo) -003 027
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The results of the One-Way Random Effects ANOVA revealed that the
variance of the class level (z,9) component was statistically significant. It means that
there is a significant variability in students’ perception of task value among classes
(Too = .056, X2 =329.73, df = 136, p<.001). Table 4.44 presents that final estimation

of variance components for students’ perception of task value.

Table 4.44 Final estimation of variance components for students’ perception of Task

Value.
Random Effects ngggggﬁts df X?
Task Value
Class mean, u;; .056 136 329.73***
Level-1 Effect, r;; .945
**% < 001

4.2.5.2 The Results of the Research Question 5.b: Means as Outcomes Model

The Means as Outcomes Model was tested for the students’ perception of Task
Value to investigate the explained variances in the outcome variable due to the Level-
2 (teacher or class level) predictors.

The data was analyzed based on the following regression equation:

Level-1 (student level) model:

Yij = Boj + 11j,
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Level-2 (teacher level or class level) model:

Boj = Yoo + Vo1 (TGOALAAP) ; + vo,(TGOALAAV); + yo3(TGOALWAV)
+Y04(TGOALTAS) ; + yos(TSELF_CM);
+ Vo5 (TSELF_SE) ; + Yo7 (TSELF_IS); + yos (TCITIZEN);
+ V0o (TSU_CEN) j + ¥010(TEP_SOU) ; + yo11(TEP_CER);
+¥o12(TEP_JUS)j + Y013(TEP_DEV); + ¥014(CLE_P_AG)
+ ¥o15(CLE_U_AG) ; + ¥016(CLE_C_AG);
+¥o17(CLE_S_AG)  + ¥015(CLE_N_AG) ; + uq;

In these models,

Y;; is the outcome variable (task value).

Po; is regression intercept of class j, that is, class mean on the outcome

variable.

Yoo IS the grand mean, that is, overall average score of the outcome variable

for all classes.
Yo1 IS the differentiating effect of ability approach dimension of Teacher
Achievement Goal Orientations Scale (TAGOS) on class mean of the outcome

variable.

Yoo IS the differentiating effect of ability avoidance dimension of the TAGOS

on class mean of the outcome variable.

Yo3 IS the differentiating effect of work avoidance dimension of the TAGOS

on class mean of the outcome variable.
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Yo4 1S the differentiating effect of task dimension of the TAGOS on class mean

of the outcome variable.

Yos IS the differentiating effect of classroom management dimension of the

Teacher Sense of Efficacy Scale (TSES) on class mean of the outcome variable.

Yoe IS the differentiating effect of student engagement dimension of the TSES

on class mean of the outcome variable.

Yo7 1S the differentiating effect of instructional strategies dimension of the

TSES on class mean of the outcome variable.

Yos 1s the differentiating effect of teacher’s individual citizenship behaviors

on class mean of the outcome variable.

Yoo 1s the differentiating effect of teacher’s student-centered beliefs and

practices on class mean of the outcome variable.

Yo1o IS the differentiating effect of source dimension of the Teacher
Epistemological Beliefs Questionnaire (TEBQ) on class mean of the outcome

variable.

Yo11 IS the differentiating effect of certainty dimension of the TEBQ on class

mean of the outcome variable.

Yo12 1S the differentiating effect of justification dimension of the TEBQ on

class mean of the outcome variable.

Yo13 1S the differentiating effect of development dimension of the TEBQ on

class mean of the outcome variable.

248



Yo14 1S the differentiating effect of personal relevance dimension (aggregated)
of the Constructivist Learning Environment Scale (CLES) on class mean of the

outcome variable.

Yo1s IS the differentiating effect of uncertainty dimension (aggregated) of the

CLES on class mean of the outcome variable.

Yo1e IS the differentiating effect of critical voice dimension (aggregated) of

the CLES on class mean of the outcome variable.

Yo17 IS the differentiating effect of shared control dimension (aggregated) of

the CLES on class mean of the outcome variable.

Yo1g IS the differentiating effect of student negotiation dimension (aggregated)
of the CLES on class mean of the outcome variable.

ry; is the level-1 residual.

Uy, Is is the level-2 residual.

Results of the Means as Outcomes Models indicated that personal relevance
(y =.192, SE =.021, p < .01) and student negotiation (y = .049, SE =.021, p <.05)
dimensions (aggregated) of the constructivist learning environment were significantly
and positively associated with students’ perception of task value. Table 4.45 presents
the final estimation of fixed effects for students’ perception of task value and their

level-2 predictors.
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Table 4.45 Final estimation of fixed effects for all dimensions of students’

perception of Task Value.

Task Value
Fixed Effects y SE
Model for Class Means?
Intercept -.008 .018

. Achievement Goals-Ability Approach
. Achievement Goals-Ability Avoidance
. Achievement Goals-Work Avoidance
. Achievement Goals-Task
. Sense of Efficacy-Classroom Management
. Sense of Efficacy-Student Engagement
. Sense of Efficacy-Instructional Strategies
. Individual Citizenship Behavior
. Student-Centered Beliefs and Practices
. Epistemological Beliefs-Source
. Epistemological Beliefs-Certainty
. Epistemological Beliefs-Justification
. Epistemological Beliefs-Development

CLE-Personal Relevance (Aggregated) .192** 021

CLE-Uncertainty (Aggregated)

CLE-Critical Voice (Aggregated)

CLE-Shared Control (Aggregated)

CLE-Student Negotiation (Aggregated) .049* .021
INote. The predictors that were significantly resulted in the final models were presented in the table.
*p< .05, **p<.01, ***p<.001

T e B i e e e B e

These findings implied that students with a perception as a class that they have
opportunities to relate science to real world (Personal Relevance) and to communicate
with their teachers in the science classroom, tend to find the science classes as

important, useful, and interesting.

Since the significantly resulted level-2 (Teacher-Level) predictors were added
to the empty model, it was expected that the residual variances between classes were
decreased compared to the One-Way Random Effects ANOVA model. To see the
reductions of the residual variances between two models, R? was computed by using
Too €stimates obtained from two model sets (One-Way Random Effects ANOVA

Model and Means as Outcomes Model) with following formula:

Too(One — Way Random Effects ANOVA) — too(Means as Outcome)

R? =
Tpo(One — Way Random Effects ANOV A)
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Computed R*for each two model set sets (One-Way Random Effects ANOVA
Model and Means as Outcomes Model) revealed that 91% of the true between-class
variance in task value was accounted for personal relevance and student negotiation
dimensions of constructivist learning environment (aggregated). Table 4.46 presents
that final estimation of variance components for task value obtained from the Means

as Outcomes Model.

Table 4.46 Final estimation of variance components for students’ perception of Task

Value.
Random Effects ngggggﬁts df X? R?
Task Value
Class mean, u;; .073 134 158.17 .905
Level-1 Effect, ;; 972

*p< .05, **p<.01, ***p<.001

4.2.5.3 The Results of the Research Question 5.c: Random Coefficient Model

The Random Coefficient Model was tested to investigate the explained
variances in students’ perception of Task Value due to the students’ perception of
constructivist learning environment and epistemological beliefs (Level-1 or student
level predictor). Accordingly, the Random Coefficient Model was tested based on the

following regression equation:

Level-1 (student level) model:

Y;; = Boj + B1j * (CLE_PER) + B,; * (CLE_UNC) + B3; * (CLE_CRI)
+ By * (CLE_SHA) + Bs; * (CLE_NEG) + B¢; * (EP_SOU)
+ By * (EP_CER) + Bg; * (EP_JUS) + Bo; * (EP_DEV)

+rij

Level-2 (teacher level or class level) model:

Boj = Yoo + Uoj
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Baj = Yq0 * Uqj

In these models,

Y;; is the outcome variable (task value)

Bo; is the mean on task value for each class.

p1; is the differentiating effect of personal dimension of the Constructivist

Learning Environment Scale (CLES) in class j.

B-; is the differentiating effect of uncertainty dimension of the CLES in class

ps; is the differentiating effect of critical voice dimension of the CLES in

class j.

Ba; is the differentiating effect of shared control dimension of the CLES in

class j.

Ps; is the differentiating effect of student negotiation dimension of the CLES

in class j.

Pej is the differentiating effect of source dimension of students’

Epistemological Beliefs Questionnaire (SEBQ) in class j.
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- is the differentiating effect of certainty dimension of students’ SEBQ in

class j.

Ps; is the differentiating effect of justification dimension of students’ SEBQ

in class j.

PBo; is the differentiating effect of development dimension of students’ SEBQ

in class j.

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.

Yqo0 1S the average q factor- outcome variable slope across those classes.

u,; = the unique increment to the intercept associated with class j.

u,; = the unique increment to the slope associated with class j.

According to the results, the students’ perception of task value was positively
and significantly associated with personal relevance (y =.231, SE =.0.22, p <.001),
critical voice (y = .159, SE = .020, p < .001), student negotiation (y = .077, SE =
.018, p < .001) dimensions of the CLES and justification (y = .289, SE = .021, p <
.001) dimension of students’ epistemological beliefs. Other results of the Random
Coefficient Model revealed that personal relevance that was one of the slope of task
vaule (X2=198.28, p < .01) and justification that was the other slope of task value

(X2=227.62, p <.001) were significantly varied.
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To calculate the proportion of the reduction in residual variance for task value,
the sigma squared that was obtained from the One-Way Random Effects ANOVA
and the sigma squared that was obtained from the Random Coefficient Model were
used:

_ 0*(random ANOVA) — *(Random Coef ficient)

RZ
o?(random ANOV A)

When the level-1 variables were added to the model as predictors of task
value, residual variance was decreased by 37.9%. However, there was still a
significant variation among the class means that might be explained adding level-2
variables (X2=337.31, p <.001).

Table 4.47 and 4.48 presents the results of the Random Coefficient Model for

the students’ perception of task value.

Table 4.47 Final estimation of fixed effects for all dimensions of students’

perception of Task Value.

Task Value
Fixed Effects y SE
Model for Class Means®
Intercept .004 .022
CLE-Personal Relevance 231%** .022
CLE-Uncertainty
CLE-Critical Voice .159%** .020
CLE-Shared Control
CLE-Student Negotiation Q77%** .018

Epistemological Beliefs-Source
Epistemological Beliefs-Certainty
Epistemological Beliefs-Justification .289*** 021
Epistemological Beliefs-Development
INote. The predictors that were significantly resulted in the final models were presented in the table.
*p< .05, **p<.01, ***p<.001

These findings implied that students who perceive that they have opportunities
in their science classes to relate science to real world (Personal Relevance), to
question what is going on in the lesson freely (Critical Voice), to have a shared role

in the class (Shared Control), and to communicate with their teachers in the classroom
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(Student Negotiation), are likely to have higher levels of task value beliefs. Students
with more sophisticated beliefs in justification of knowledge were also found to find

science classes as interesting, useful, and important.

Table 4.48 Final estimation of variance components for students’ perception of Task

Value.
Variance 2 2 S
Random Effects Components df X R Reliability
Task Value 379
Class mean, u;; .040 136 337.31 571
CLE-Personal Relevance, u, ; .016 136 198.28 275
Epistemological Beliefs- 022 136 22762 344

Justification, u,;
Level-1 Effect, r;; 587
*p< .05, **p<.01, ***p<.001

4.2.5.4 The Results of the Research Question 5.d: Intercepts and Slopes as
Outcomes Model

Intercepts and Slopes as Outcomes Model was tested based on the following
regression equation for the students’ perception of task value to examine which
teacher level variables influence the effect of student level variables on the students’

perception of task value:

Level-1 (student level) model:

(Y;)) = Boj + Bu; * (CLE_PER) + By * (CLE_CRI) + B3 * (CLE_NEG)
+ ﬁ‘U * (EPJUS) + rij

Class level (level-2) model:

Boj = Yoo + Yo1 * (CLE_P_AG); + Yo, * (CLE_N_AG); + uy;
Bij = V1o + V11 * (CLE_P_AG)j + y12 * (CLE_N_AG); + uy;
,321' = Y20

,331' = VY30
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ﬁ4j = Y40 + Va1 * (CLE_P_AG)] + Yao * (CLE_N_AG)] + u4_j

To get the final model, non-significant predictors were eliminated from the
model. After running the final HLM, it was found that following model was

significant for all retained level-1 and level-2 predictors:

Level-1 (student level) model:

Class level (level-2) model:

Boj = Yoo + Vo1 * (CLE_P_AG); + yoz * (CLE_N_AG); + uy;
B1j = V1o + Uy

,32j = Y20

,33j = Y30

ﬁ4j = Va0 T Uyj

As similar to the Means as Outcomes Models, the one of the results of the
Intercepts and Slopes as Outcomes Model indicated that personal relevance (y =.132,
SE =.020, p <.001) and student negotiation (y =.050, SE =.019, p <.05) dimensions
(aggregated) of the constructivist learning environment were significantly and
positively associated with the students’ perception of task value which was tested with

the equation S, ;.

Testing the equation By, B2, B3, and fB,;, the results showed that personal
relevance (y = .244, SE = .022, p < .001), critical voice (y = .163, SE =.020, p <
.001), student negotiation (y =.079, SE = .018, p < .001) dimensions of the students’

perception of constructivist learning environment and justification (y = .269, SE =
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.021, p < .001) dimension of the students’ epistemological beliefs were significantly

and positively related to the students’ perception of task value.

Table 4.49 presents that final estimation of fixed effects for the students’

perception of task value obtained from the Intercepts and Slopes as Outcomes Model.

Table 4.49 Final estimation of fixed effects for the students’ perception of Task

Value.
Fixed Effects Coefficient SE
Model for Class Means!

Intercept, yo0 -.005 .018
CLE-Personal Relevance (Aggregated), yo1 132%** .020
CLE-Student Negotiation (Aggregated), v, .050* .019

CLE-Personal Relevance, y;, 2447%* .022

CLE-Critical Voice, y,, 163*** .020

CLE-Student Negotiation, y3, 079*** .018

Epistemological Beliefs-Justification, y,q 269*** .021

Note. The predictors that were significantly resulted in the final models were presented in the table.
*p< .05, **p<.01, ***p<.001

The aforementioned findings of the Intercepts and Slopes as Outcomes Model
were consistent with findings of the previous two models namely, Means as Outcomes
Model and Random Coefficient Model addressing research questions 5b and 5c,
respectively. These findings implied that students with the perception as a class that
they have opportunities to relate science to real world (Personal Relevance) and to
communicate with their teachers in the classroom (Student Negotiation), tend to find
the task, content, and materials in science classes as important, useful, and

interesting.

Additionally, students who perceive that they have opportunities to relate
science to real world (Personal Relevance), to question what is going on in the lesson
freely (Critical Voice), to have a shared role in the class (Shared Control), and to
communicate with their teachers in the classroom (Student Negotiation) are likely to
have high task value in science classes. Students with the more sophisticated beliefs

in justification of knowledge also appeared to have high task value in science classes.
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Regarding to the mediation effect of Level-2 variables, the relationship
between students-level predictors and outcome was not mediated by any teacher-level
variable. Figure 4.5 indicates the results of the HLM analysis on a model for research
question 5d. In the Figure 4.5, the variables in the orange boxes are student-level
predictors and the variables in the blue boxes are teacher-level or Level-2 variables.
The right one (under the “outcomes” heading) is students’ outcome variable (task
value). Also, the black arrows refer to positive relationships between student-level

predictors and the outcome variables.
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Teacher-level
Variables
(Level-2)

Constructivist Learning
Environment (Aggregated)

Achievement
Goal Orientations

Citizenship Behavior

Student-Centered Beliefs

Epistemological Beliefs

Self-Efficacy

Outcomes

Personal Relevance

Student Negotiation

Epistemological Beliefs

Source

Certainty

Justification

Development
Task Value

Constructivist Learning
Environment (Level-1)

Personal Relevance
Uncertainty
Critical Voice
Shared Control

Student Negotiation

Figure 4.5 The final model based on the results of the HLM analysis for research question 5d.



Finally, the results of the Intercepts and Slopes as Outcomes Model revealed
that 55.8% of the variance in the between class difference in mean task value was
explained by adding level-2 predictors, but a significant variability was still found
among the classes (X2=211.96, p<.001). Table 4.50 presents that final estimation of
variance components for the students’ perception of task value obtained from the

Intercepts and Slopes as Outcomes Model.

Table 4.50 Final estimation of variance components for students’ perception of Task

Value.
Variance R?
Random Effects Components df X? Reliability
Intercept .558
Class mean, u,; .018 134 211.96*** .380
CLE-Personal Relevance, u, .016 136 198.53** .280
Epistemological Beliefs- .023 .356

KKk
Justification, u,; 136 227.06

Level-1 Effect, 1;; .581
*p< .05, **p<.01, ***p<.001

4.2.6 Research Question 6: Students’ Metacognitive Self-Regulation

Following sub-questions were developed based on research question 6 which
was related to students’ metacognitive self-regulated learning (MCSR). In the

analyses, the variable of MCSR was assigned as an outcome variable.

Research Question 6.a: Are there differences in the students’ metacognitive

self-regulated learning among classes?

Research Question 6.b: Which teacher level variables are associated with the

differences in the students’ metacognitive self-regulated learning?

Research Question 6.c: Which student level variables explain the differences

in the students’ metacognitive self-regulated learning?
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Research Question 6.d: Which teacher level variables influence the effect of

student level variables on the students” metacognitive self-regulated learning?

4.2.6.1 The Results of the Research Question 6.a: One-Way Random Effects
ANOVA Model

To test research question 6.a, One-Way Random Effects ANOVA was
conducted by using HLM.

The data was analyzed based on the following regression equation:
Level-1 (student level) model:
Yij = Boj + 13
Level-2 (teacher level or class level) model:
Boj = Yoo + Uoj
Y;; is the outcome variable (students’ metacognitive self-regulation)

B is the regression intercept of class j, that is, the class mean on an outcome

variable.

Yoo 1S the grand mean, that is, the overall average score of an outcome variable

for all classes.

r3; is the random effect of student i in class j.
Uy, is the random effect of class j.
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One-Way Random Effects ANOVA was conducted to test research question

6.a. All scores were standardized before conducting the HLM analysis.

In order to see the variation between class means in dimensions of students’
epistemological beliefs, four separate ICCs were calculated by using the following

formula:

p = Too/(Too + 0%)

The results of the present study revealed that 6% of total variability in
students’ metacognitive self-regulation scores can be attributed to the teachers.
According to the One-Way Random Effects ANOVA results, reliability estimates
value was not problematic for the outcome. Table 4.51 presents the final estimation

of fixed effects for students’ metacognitive self-regulation.

Table 4.51 Final estimation of fixed effects for students” Metacognitive Self-
Regulation (MCSR).

Fixed Effects Coefficient SE ICC Reliability
(p) (4)
Model for Metacognitive Self-Regulation () .06 58
Intercept (Yoq) 003 027

The results of the One-Way Random Effects ANOVA revealed that the
variance of the class level (7,,) component was statistically significant. It means that
there is a significant variability in students’ metacognitive self-regulation among
classes (7o = .057, X2 = 333.19, df = 136, p<.001). Table 4.52 presents that final

estimation of variance components for students” metacognitive self-regulation.
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Table 4.52 Final estimation of variance components for students’ metacognitive
Self-Regulation (MCSR).

Variance

Random Effects Components df X?
Metacognitive Self-Regulation
Class mean, u;; .057 136 333.19***
Level-1 Effect, 7;; .945
**x < 001

4.2.6.2 The Results of the Research Question 6.b: Means as Outcomes Model

The Means as Outcomes Model was tested for the students MCSR to
investigate the explained variances in the outcome variable due to the Level-2

(teacher or class level) predictors.

The data were analyzed based on the following regression equation:

Level-1 (student level) model:

Yij = Boj + 11,

Level-2 (teacher level or class level) model:

Boj = Yoo + Vo1 (TGOALAAP) ; + v, (TGOALAAV); + vo3(TGOALWAV)
+ V04 (TGOALTAS); + yo5(TSELF_CM);
+ Vo5 (TSELF_SE) ; + Yo7 (TSELF_IS); + yos (TCITIZEN);
+ Yoo (TSU_CEN) ; + ¥410(TEP_SOU) ; + y011(TEP_CER);
+¥o12(TEP_JUS); + Y013(TEP_DEV) ; + y414(CLE_P_AG)
+ Y015 (CLE_U_AG) ; + ¥o16(CLE_C_AG)
+¥017(CLE_S_AG) j + Y015 (CLE_N_AG) j + uq;
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In these models,

Y;; is the outcome variable (metacognitive self-regulation).

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

variable.

Yoo 1S the grand mean, that is, overall average score of the outcome variable

for all classes.
Yo1 IS the differentiating effect of ability approach dimension of Teacher
Achievement Goal Orientations Scale (TAGOS) on class mean of the outcome

variable.

Yoz IS the differentiating effect of ability avoidance dimension of the TAGOS

on class mean of the outcome variable.

Yo3 1S the differentiating effect of work avoidance dimension of the TAGOS

on class mean of the outcome variable.

Yo4 IS the differentiating effect of task dimension of the TAGOS on class mean

of the outcome variable.

Yos IS the differentiating effect of classroom management dimension of the

Teacher Sense of Efficacy Scale (TSES) on class mean of the outcome variable.

Yoe 1S the differentiating effect of student engagement dimension of the TSES

on class mean of the outcome variable.
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Yo7 1S the differentiating effect of instructional strategies dimension of the

TSES on class mean of the outcome variable.

Yos is the differentiating effect of teacher’s individual citizenship behaviors

on class mean of the outcome variable.

Yoo is the differentiating effect of teacher’s student-centered beliefs and

practices on class mean of the outcome variable.

Yo1o 1S the differentiating effect of source dimension of the Teacher
Epistemological Beliefs Questionnaire (TEBQ) on class mean of the outcome

variable.

Yo11 IS the differentiating effect of certainty dimension of the TEBQ on class

mean of the outcome variable.

Yo12 1S the differentiating effect of justification dimension of the TEBQ on

class mean of the outcome variable.

Yo13 IS the differentiating effect of development dimension of the TEBQ on

class mean of the outcome variable.

Yo14 IS the differentiating effect of personal relevance dimension (aggregated)
of the Constructivist Learning Environment Scale (CLES) on class mean of the

outcome variable.

Yo1s IS the differentiating effect of uncertainty dimension (aggregated) of the

CLES on class mean of the outcome variable.

Yo1e IS the differentiating effect of critical voice dimension (aggregated) of

the CLES on class mean of the outcome variable.
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Yo17 1S the differentiating effect of shared control dimension (aggregated) of

the CLES on class mean of the outcome variable.

Yo1sg IS the differentiating effect of student negotiation dimension (aggregated)

of the CLES on class mean of the outcome variable.

r;; is the level-1 residual.

uy; is is the level-2 residual.

Results of the Means as Outcomes Models indicated that certainty dimension
of the teachers’ epistemological beliefs (y = .045, SE = .019, p < .05) and critical
voice (y =.105, SE =.028, p <.001), shared control (y =.062, SE = .027, p < .05),
and student negotiation (y = .061, SE =.028, p <.05) dimensions (aggregated) of the
constructivist learning environment were significantly and positively associated with

students’ metacognitive self-regulation (see Table 4.53).
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Table 4.53 Final estimation of fixed effects for all dimensions of students’

Metacognitive Self-Regulation (MCSR).

Metacognitive Self-Regulation

Fixed Effects y SE
Model for Class Means!

Intercept .002 .019
. Achievement Goals-Ability Approach
. Achievement Goals-Ability Avoidance
. Achievement Goals-Work Avoidance
. Achievement Goals-Task
. Sense of Efficacy-Classroom Management
. Sense of Efficacy-Student Engagement
. Sense of Efficacy-Instructional Strategies
. Individual Citizenship Behavior
. Student-Centered Beliefs and Practices
. Epistemological Beliefs-Source
. Epistemological Beliefs-Certainty .045* .019
. Epistemological Beliefs-Justification
. Epistemological Beliefs-Development
CLE-Personal Relevance (Aggregated)
CLE-Uncertainty (Aggregated)

i e B e e o e e B B .

CLE-Critical Voice (Aggregated) 105> ** .028
CLE-Shared Control (Aggregated) .062* .027
CLE-Student Negotiation (Aggregated) .061* .028

INote. The predictors that were significantly resulted in the final models were presented in the table.
*p< .05, **p<.01, ***p<.001

These findings implied students with the perception as a class that they have
opportunities to question what is going on in the science lesson freely, to have a shared
role in the class (Shared Control), and to communicate with their teachers tend use
metacognitive learning strategies at higher levels. In addition, students of teachers
with the belief that scientific knowledge is certain appeared to be more

metacognitively active.

Since the significantly resulted level-2 (Teacher-Level) predictors were added
to the empty model, it was expected that the residual variances between classes were
decreased compared to the One-Way Random Effects ANOVA model. To see the
reductions of the residual variances between two models, R? was computed by using
Too estimates obtained from two model sets (One-Way Random Effects ANOVA
Model and Means as Outcomes Model) with following formula:

267



Too(One — Way Random Effects ANOVA) — ty,(Means as Outcome)

R? =
Too(One — Way Random Effects ANOV A)

Computed R?for each two model set sets (One-Way Random Effects ANOVA
Model and Means as Outcomes Model) revealed that 82% of the true between-class
variance in students’ metacognitive self-regulation was accounted for certainty
dimension of teachers’ epistemological beliefs, and critical voice , shared control and
student negotiation dimensions of constructivist learning environment (aggregated).
However, classes still varied significantly in the average means of metacognitive self-
regulation scores (t,, = .010, X% = 178.39, df = 132, p<.001). Table 4.54 presents that
final estimation of variance components for metacognitive self-regulation scores as

the results of the Means as Outcomes Model.

Table 4.54 Final estimation of variance components for students’ Metacognitive
Self-Regulation (MCSR).

Random Effects ngggggﬁ is df X? R?
Metacognitive Self-
Regulation
Class mean, u;; .010 132 178.39** 819
Level-1 Effect, r;; 945

*p< .05, **p<.01, ***p<.001

4.2.6.3 The Results of the Research Question 6.c: Random Coefficient Model
The Random Coefficient Model was built to investigate the explained

variances in students’ MCSR due to the students’ perception of constructivist learning

environment and epistemological beliefs (Level-1 or student level predictor). The
Random Coefficient Model was based on the following regression equation:
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Level-1 (student level) model:

Y;j = Boj + B1j * (CLE_PER) + f5; * (CLE_UNC) + f5; * (CLE_CRI)
+ Bay * (CLE_SHA) + Bs; * (CLE_NEG) + B¢; * (EP_SOU)
+ By * (EP_CER) + Bg; * (EP_JUS) + Bo; * (EP_DEV)
+ 1ij

Level-2 (teacher level or class level) model:

Boj = Yoo + Uo;j

Baj = Yqo +Uqj

In these models,

Y;; is the outcome variable (metacognitive self-regulation)
Po; is the mean on self-efficacy beliefs for each class.

f1; is the differentiating effect of personal dimension of the Constructivist

Learning Environment Scale (CLES) in class j.

f-j is the differentiating effect of uncertainty dimension of the CLES in class

ps; is the differentiating effect of critical voice dimension of the CLES in

class j.

269



Ba; is the differentiating effect of shared control dimension of the CLES in

class j.

Ps; is the differentiating effect of student negotiation dimension of the CLES

in class j.

Bej is the differentiating effect of source dimension of students’

Epistemological Beliefs Questionnaire (EBQ) in class j.

p-; is the differentiating effect of certainty dimension of students” SEBQ in

class j.

Ps; is the differentiating effect of justification dimension of students’ SEBQ

in class j.

Bo; is the differentiating effect of development dimension of students” SEBQ

in class j.

Bq; is the coefficient for variable g 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 1S the average q factor- outcome variable slope across those classes.

uo; = the unique increment to the intercept associated with class j.

u,; = the unique increment to the slope associated with class j.
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Results showed that students’ metacognitive self-regulation was positively
and significantly associated with personal relevance (y =.147, SE = .0.21, p <.001),
uncertainty (y = .060, SE = .019, p < .01), critical voice (y = .142, SE = .024, p <
.001), shared control (y =.128, SE = .019, p <.001), student negotiation (y = .053,
SE = .020, p < .01) dimensions of the constructivist learning environment and
certainty (y =.092, SE = .020, p <.001), justification (y =.158, SE =.023, p <.001),
development (y = .041, SE = .021, p < .05) dimension of students’ epistemological
beliefs. It was also found that critical voice (X2?= 175.61, p < .05), source (X?=
192.69, p <.01), justification (X2= 186.69, p < .01), and development (X?= 175.67, p

< .05) as slopes of metacognitive self-regulation were significantly varied.

To calculate the proportion of the reduction in residual variance for
metacognitive self-regulation, the sigma squared that was obtained from the One-Way
Random Effects ANOVA and the sigma squared that was obtained from the Random

Coefficient Model were used:

R2 a?(random ANOVA) — a?(Random Coef ficient)
a o?(random ANOV A)

When the level-1 variables were added to the model as predictors of
metacognitive self-regulation, residual variance was decreased by 34.4%. However,
there was still a significant variation among the class means that might be explained
by adding level-2 variables (X?= 340.20, p < .001). Table 4.55 presents the results of
the Random Coefficient Model that was constructed for the students’ metacognitive
self-regulation.
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Table 4.55 Final estimation of fixed effects for all dimensions of students’

Metacognitive Self-Regulation (MCSR).

Metacognitive Self-Regulation

Fixed Effects y SE
Model for Class Means?

Intercept -.000 024
CLE-Personal Relevance 147xx* .021
CLE-Uncertainty .060** .019
CLE-Critical Voice 142%** .024
CLE-Shared Control 128*** .019
CLE-Student Negotiation .053** .020
Epistemological Beliefs-Source

Epistemological Beliefs-Certainty .092%** .020
Epistemological Beliefs-Justification 157x** .023
Epistemological Beliefs-Development .041* 021

INote. The predictors that were significantly resulted in the final models were presented in the table.
*p< .05, **p<.01, ***p<.001

These findings suggested that students who perceive in their science classes
that they have opportunities to relate science to real world (Personal Relevance), to
practice the construction of scientific knowledge (Uncertainty), to question what is
going on in the lesson freely (Critical Voice), to have a shared role in the class (Shared
Control), and to communicate with their teachers in the classroom (Student
Negotiation), tend to use metacognitive self-regulation strategies at higher levels.
Students with more sophisticated epistemological beliefs and the belief that scientific
knowledge is certain are also found to use metacognitive self-regulation strategies

more.

Table 4.56 presents the results of the Random Coefficient Model that was

constructed for the students’ metacognitive self-regulation.
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Table 4.56 Final estimation of variance components for students’ Metacognitive

Self-Regulation (MCSR).

Random Effects Variance Components  df X? R?  Reliability
Metacognitive Self-Regulation 344
Class mean, u;; 222 136 340.20*** .550
CLE-Critical Voice, us; 123 136  175.61* .250
Epistemological Beliefs- o 163
Source, ug, .085 136 192.69
Epistemological Beliefs- . 227
Justification, ug; 137 136 186.69
Epistemological Beliefs- .166
Development, us; .106 136  175.67*
Level-1 Effect, ;; 187

*p< .05, **p<.01, ***p<.001

4.2.6.4 The Results of the Research Question 6.d: Intercepts and Slopes as

Outcomes Model

Intercepts and Slopes as Outcomes Model was constructed based on the

following regression equation to investigate which teacher level variables influence

the effect of student level variables on the students’ metacognitive self-regulation:

Level-1 (student level) model:

(Yij) = Poj + P1j * (CLE_PER) + B,; * (CLE_UNC) + B3; * (CLE_CRI)
+ ﬁ‘l'] * (CLE—SHA) + ﬁS] * (CLE_NEG) + ﬁ6] * (EP_SOU)
+ B7; * (EP_CER) + Bg; * (EP_JUS) + Bqo; * (EP_DEV)

+rij

Class level (level-2) model:

Boj = Yoo + Yo1 * (TEP_CER) + yoz * (CLE_C_AG); + Yo3
* (CLE_S_AG)]- + Yoa4 * (CLE_N_AG)j + Up;

,311' = Y10
,321' = Y20
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Baj
Bsj

ﬁej =

B7j

ﬁsj =

Boj

= Y30 + V31 * (TEP_CER); +y3; * (CLE_C_AG) + V33
* (CLE_S_AG)j + V34 x (CLELN_AG) + ug;

= Yao

= Y50

Yoo T Vo1 * (TEP_CER)]- + Ve2 * (CLE_C_AG)j + V63
* (CLE_S_AG)j + Vea * (CLE_LN_AG); + ug;

= Y70

Yso + V81 * (TEP_CER); + ygp * (CLE_C_AG); + Vg3
* (CLE_S_AG)j + vga * (CLE_LN_AG); + ug;

= Yoo + Yo1 * (TEP_CER); + yo, * (CLE_C_AG); + o3

* (CLE_S_AG)j + Yosa * (CLE_LN_AG); + uq;

To get the final model, non-significant predictors were eliminated from the

model. After running the final HLM, it was found that following model was

significant for all retained level-1 and level-2 predictors:

Level-1 (student level) model:

(Yij

) = Poj + B1j * (CLE_PER) + B, * (CLE_UNC) + B3; x (CLE_CRI)
+ '84_] * (CLE—SHA) + ﬁS] * (CLE_NEG) +ﬁ6] * (EP_SOU)

+rij

Class level (level-2) model:

Boj

B1j

B2j
Bsj

= Yoo + Yo1 * (CLE_LC_AG); + vop * (CLE_S_AG); + Vo3
* (CLE_LN_AG); + uy;

= Yo

= Y20

= V30 T U3;
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.B4j = Yo

Bsj = Y¥so

Bej = Yeo t+ Usj

ﬁ7j = Y70

Bsj = Yso t+ Ug;j

Boj = Yoo + Vo1 * (CLE_C_AG); + Yo * (CLE_N_AG); + uy;

Similar to the Means as Outcomes Models, the one of the results of the
Intercepts and Slopes as Outcomes Model indicated that critical voice (y = .081, SE
=.027, p <.01), shared control (y =.055, SE =.026, p <.05), and student negotiation
(y =.054, SE = .027, p < .05) dimensions (aggregated) of the constructivist learning
environment were significantly and positively associated with the students’

metacognitive self-regulation which was tested with the equation f;.

Testing the equation By, B2, Bsj: Paj: Bsj Bej: B7j: Psj, and Byj,the results
showed that personal relevance (y =.152, SE =.021, p <.001), uncertainty (y =.064,
SE =.019, p < .01), critical voice (y =.145, SE = .024, p <.001), shared control (y
= .126, SE = .019, p < .001), student negotiation (y = .056, SE = .020, p < .01)
dimensions of the students’ perception of constructivist learning environment and
certainty (y = .091, SE = .020, p <.001), justification (y = .147, SE = .023, p <.001)
dimension of the students’ epistemological beliefs were significantly and positively
associated with the students’ metacognitive self-regulation. Although, development
dimension of the students’ epistemological beliefs was not found as a significant
predictor for the outcome variable, critical voice (y = -.054, SE =.022, p <.05), and
student negotiation (y = .066, SE = .022, p < .01) dimensions (aggregated) of the
constructivist learning environment were found as mediators for the relationship
between development and the outcome variable. Table 4.57 presents that final
estimation of fixed effects for the students’ metacognitive self-regulation obtained

from the Intercepts and Slopes as Outcomes Model.
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Table 4.57 Final estimation of fixed effects for the students’ Metacognitive Self-
Regulation (MCSR).

Fixed Effects Coefficient SE
Model for Class Means!

Intercept, yoo .001 .019
CLE-Critical Voice (Aggregated), v, .081** 027
CLE-Shared Control (Aggregated), ¥4 .055* .026
CLE-Student Negotiation (Aggregated), yos3 .054* 027

CLE-Personal Relevance, y,, 152%** 021

CLE-Uncertainty, y,, .064** .019

CLE-Critical Voice, y3, 145%** .024

CLE-Shared Control, y,, 126%** .019

CLE-Student Negotiation, ys, .056** .020

Epistemological Beliefs-Certainty, y,, .091*** .020

Epistemological Beliefs-Justification, yg, A47FF* .023

Epistemological Beliefs-Development, yq,

CLE-Critical Voice (Aggregated), yo, -.054* .022
CLE-Student Negotiation (Aggregated), v, .066** .022

INote. The predictors that were significantly resulted in the final models were presented in the table.
*p< .05, **p<.01, ***p<.001

The abovementioned results suggest that students with the perception as a
class that they have opportunity to question what is going on in the lesson freely
(Critical Voice), to have a shared role in the class (Shared Control), and to
communicate with their teachers in the classroom (Student Negotiation) tend to use
metacognitive learning strategies at higher levels. This results was consistent with the
results of the Means as Outcomes Model .However, results of the Means as Outcomes
Model and that of Intercepts and Slopes as Outcomes Model differed in that certainty
dimension of teachers’ epistemological beliefs was not found in a relationship with
students’ use of meta-cognitive self-regulation strategies in Intercepts and Slopes as
Outcomes Model, which examined the teacher level variables influencing the effect

of student level variables on the students’ metacognitive self-regulated learning.

Additionally, the results with respect to Level-1 predictors, consistent with the
results of Random Coefficient Model, indicated that students who perceive to have
opportunities to relate science to real world (Personal Relevance), to practice the
construction of scientific knowledge (Uncertainty), to question what is going on in
the lesson freely (Critical Voice), to have a shared role in the class (Shared Control),

and to communicate with their teachers in the classroom (Student Negotiation), tend
276



to be more metacognitively active. Moreover, students with the belief that scientific
knowledge is certain and the more sophisticated belief in justification of knowledge

appeared to use metacognitive strategies at higher levels.

Regarding to the mediation effect of Level-2 variables, the relationship
between students’ epistemological beliefs (regarding development) and
metacognitive self-regulation strategy use was weaker in the classrooms where
students who perceive to question what is going on in the lesson freely (Critical
Voice) (with respect to class means), but stronger for the who perceive to be free to
communicate with their teachers in the classroom (Student Negotiation) (with respect
to class means). Figure 4.6 indicates the results of the HLM analysis on a model for
research question 6d. In the Figure 4.6, the variables in the orange boxes are student-
level predictors and the variables in the blue boxes are teacher-level or Level-2
variables. The right one (under the “outcomes” heading) is students’ outcome variable
(metacognitive self-regulation). Also, the black arrows refers positive relationships
and the red arrows refers negative relationships between student-level predictors and
the outcome variables. To indicate the mediation effects, extra arrows were used in
the figure. For instance, the mean of “critical voice” above the arrow is that Critical
Voice dimension of constructivist learning environment (aggregated one) mediated
negatively (because of red color) the relationship between development dimension of
students’ epistemological beliefs (individual) and metacognitive self-regulation

variables.
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Teacher-level
Variables
(Level-2)

Constructivist Learning
Environment (Aggregated)

Achievement
Goal Orientations

Citizenship Behavior

Student-Centered Beliefs

Epistemological Beliefs

Self-Efficacy

Critical Voice

Shared Control

Outcomes

Student Negotiation

Epistemological Beliefs

Source

Certainty

Justification

Development

Constructivist Learning

Environment (Level-1)

Personal Relevance

Uncertainty

Critical Voice

Shared Control

Student Negotiation

Meta-Cognitive
Self-Regulation

Figure 4.6 The final model based on the results of the HLM analysis for research question 6d.



Finally, the results of the Intercepts and Slopes as Outcomes Model revealed
that 58.5% of the variance in the between class difference in mean metacognitive self-
regulation was explained by adding level-2 predictors, but a significant variability
still exists among the classes (X?=233.67, p<.001). Table 4.58 presents that final
estimation of variance components for the students’ metacognitive self-regulation as

the results of the Intercepts and Slopes as Outcomes Model.

Table 4.58 Final estimation of variance components for students’ Metacognitive
Self-Regulation (MCSR).

Variance

Random Effects Components df X2 R? Reliability
Intercept .585
Class mean, u; .020 133 233.97*** .349
CLE-Critical Voice, u3; .014 136 175.72* .235
Epistemological Beliefs- .008 136 192.79** .168
Source, ug;
Epistemological Beliefs- .019 136 186.49** 232
Justification, ug;
Epistemological Beliefs- .008 134 166.62* 128
Development, ug;
Level-1 Effect, r;; .619

*p< .05, **p<.01, ***p<.001

4.2.7 Research Question 7: Students’ Science Achievement

Following sub-questions were constructed based on research question 7 which
was related to students’ Science Achievement. In the related HLM analyses, the

variable of students’ Science Achievement was assigned as outcome variable.

Research Question 7.a: Are there differences in the students’ science

achievement among classes?

Research Question 7.b: Which teacher level variables are associated with the

differences in the students’ science achievement?

Research Question 7.c: Which student level variables explain the differences

in the students’ science achievement?
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Research Question 7.d: Which teacher level variables influence the effect of

student level variables on the students’ science achievement?

4.2.7.1 The Results of the Research Question 7.a: One-Way Random Effects
ANOVA Model

In order to examine whether there are differences in the students’ science
achievement among classes One-Way Random Effects ANOVA was conducted using
HLM analysis. All scores were standardized before conducting the HLM.

The data were analyzed based on the following regression equation:

Level-1 (student level) model:

Yij = Boj +1ij
Level-2 (teacher level or class level) model:
Boj = Yoo T Uo;j

Y;; is the outcome variable (students’ science achievement)

Bo; is the regression intercept of class j, that is, the class mean on an outcome

variable.

Yoo IS the grand mean, that is, the overall average score of an outcome variable

for all classes.

r;; Is the random effect of student i in class j.
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uy; is the random effect of class j.

In order to see the variation between class means in dimensions of students’
epistemological beliefs, four separate ICCs were calculated by using the following

formula:

p = Too/(Too + 0%)

The results revealed that 37% of total variability in students’ science
achievement scores can be attributed to the teachers. According to the results of the
One-Way Random Effects ANOVA reliability estimates value was not problematic
for the outcome variable. Table 4.59 presents the final estimation of fixed effects for

students’ science achievement.

Table 4.59 Final estimation of fixed effects for students’ science achievement.

Fixed Effects Coefficient SE ICC (p) Reliability (1)
Model for Science Achievement .37 929
(Bo) -.028 .054

Intercept (Yoo)

The results of the One-Way Random Effects ANOVA revealed that the
variance of the class level (z,,) component was statistically significant. It means that
there are significant variability in students’ science achievement among classes (7,
=.368, X2 =2177.51, df = 136, p<.001). Table 4.60 presents that final estimation of

variance components for students’ science achievement.

Table 4.60 Final estimation of variance components for students’ Science

Achievement.

Random Effects ngzgggﬁ s df X2
Science Achievement
Class mean, u;; .368 136 2177.51***
Level-1 Effect, 7;; 617

*** ) <.001
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4.2.7.2 The Results of the Research Question 7.b: Means as Outcomes Model
The Means as Outcomes Model was tested to investigate the explained
variances in students’ science achievement due to the Level-2 (teacher or class level)
predictors.
The data were analyzed based on the following regression equation:
Level-1 (student level) model:
Yij = Boj + 13,

Level-2 (teacher level or class level) model:

Boj = Yoo + Vo1 (TGOAL_AAP) ; + yo, (TGOAL_AAV);
+¥03(TGOAL_WAV) ; + y0,(TGOALTAS);
+Yos(TSELF_CM) ; + yo6(TSELF_SE); + yo;(TSELF_IS)
+ Yo (TCITIZEN) ; + y4o(TSTU_CEN)
+¥010(TEP_SOU) ; + v11(TEP_CER) ; + Y012(TEP_JUS);
+Yo13(TEP_DEV); + Yo14(CLE_P_AG);
+Yo15(CLE_U_AG); + Yo16(CLE_C_AG);
+Y017(CLE_S_AG) j + V015 (CLE_N_AG) j + uq;

In these models,

Y;; is the outcome variable (students’ science achievement).

Bo; is regression intercept of class j, that is, class mean on outcome variable.
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Yoo IS the grand mean, that is, overall average score of outcome variable for

all classes.

Yo1 1S the differentiating effect of ability approach dimension of the Teacher
Achievement Goal Orientations Scale (TAGOS) on class mean of the outcome

variable.

Yo2 IS the differentiating effect of ability avoidance dimension of the TAGOS

on class mean of the outcome variable.

Yo3 IS the differentiating effect of work avoidance dimension of the TAGOS

on class mean of the outcome variable.

Yo4 1S the differentiating effect of task dimension of the TAGOS on class mean

of the outcome variable.

Yos IS the differentiating effect of classroom management dimension of the

Teacher Sense of Efficacy Scale (TSES) on class mean of the outcome variable.

Yoe IS the differentiating effect of student engagement dimension of the TSES

on class mean of the outcome variable.

Yo7 1S the differentiating effect of instructional strategies dimension of the

TSES on class mean of the outcome variable.

Yos 1S the differentiating effect of teachers’ individual citizenship behaviors

on class mean of outcome variable.

Yoo IS the differentiating effect of teachers’ student-centered beliefs and

practices on class mean of outcome variable.
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Yoio IS the differentiating effect of source dimension of the Teacher
Epistemological Beliefs Questionnaire (TEBQ) on class mean of the outcome

variable.

Yo11 IS the differentiating effect of certainty dimension of the TEBQ on class

mean of the outcome variable.

Yo12 IS the differentiating effect of justification dimension of the TEBQ on

class mean of the outcome variable.

Yo13 1S the differentiating effect of development dimension of the TEBQ on

class mean of the outcome variable.

Yo14 1S the differentiating effect of personal relevance dimension (aggregated)
of the Constructivist Learning Environment Scale (CLES) on class mean of the

outcome variable.

Yo1s IS the differentiating effect of uncertainty dimension (aggregated) of the

CLES on class mean of the outcome variable.

Yo1e IS the differentiating effect of critical voice dimension (aggregated) of

the CLES on class mean of the outcome variable.

Yo17 IS the differentiating effect of shared control dimension (aggregated) of

the CLES on class mean of the outcome variable.

Yo1s IS the differentiating effect of student negotiation dimension (aggregated)

of the CLES on class mean of the outcome variable.

r;; is the level-1 residual.
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uy; is is the level-2 residual.

Results of the Means as Outcomes Models indicated that while student
engagement dimension of the teachers’ sense of self-efficacy (y = .154, SE = .053, p
<.01), and development dimension of the teachers’ epistemological beliefs (y =.115,
SE =.049, p < .05) were positively associated with students’ science achievement,
certainty dimension of teachers’ epistemological beliefs (y = -.105, SE = .050, p <
.05) and, shared control dimension of the aggregated constructivist learning
environment perceptions (y =-.112, SE = .048, p < .05) were negatively linked to the
outcome variable. Table 4.61 presents the final estimation of fixed effects for

students’ science achievement and their level-2 predictors.

Table 4.61 Final estimation of fixed effects for all dimensions of students’ Science

Achievement.

Science Achievement
Fixed Effects 4 SE
Model for Class Means?
Intercept -.029 .050

. Achievement Goals-Ability Approach
. Achievement Goals-Ability Avoidance
. Achievement Goals-Work Avoidance
. Achievement Goals-Task
. Sense of Efficacy-Classroom Management
. Sense of Efficacy-Student Engagement .154** .053
. Sense of Efficacy-Instructional Strategies
. Individual Citizenship Behavior
. Student-Centered Beliefs and Practices
. Epistemological Beliefs-Source
. Epistemological Beliefs-Certainty -.105* .050
. Epistemological Beliefs-Justification
. Epistemological Beliefs-Development 115* .049

CLE-Personal Relevance (Aggregated)

CLE-Uncertainty (Aggregated)

CLE-Critical Voice (Aggregated)

CLE-Shared Control (Aggregated) -112* .048

CLE-Student Negotiation (Aggregated)
!Note. The predictors that were significantly resulted in the final models were presented in the table.
*p< .05, **p<.01, ***p<.001

i B e e e e o e e B

These findings implied that students of science teachers with beliefs in the

evolving and changing nature of science and who are self-efficacious for student
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engagement tend to have higher science achievement scores. On the other hand,
according to the results, students of science teachers who believe that scientific
knowledge is certain are likely to have lower science achievement scores. A negative
association was also found between class level perception that students have
opportunities to have a shared role in the class (Shared Control) and science

achievements.

Since the significantly resulted level-2 (Teacher-Level) predictors were added
to the empty model, it was expected that the residual variances between classes were
decreased compared to the One-Way Random Effects ANOVA model. To see the
reductions of the residual variances between two models, R? was computed by using
Too estimates obtained from two model sets (One-Way Random Effects ANOVA

Model and Means as Outcomes Model) with following formula:

Too(One — Way Random Effects ANOVA) — too(Means as Outcome)

R? =
Too(One — Way Random Effects ANOV A)

Computed R?for each two model set sets (One-Way Random Effects ANOVA
Model and Means as Outcomes Model) revealed that 16% of the true between-class
variance in science achievement scores was accounted for student engagement
dimension of teachers’ sense of efficacy beliefs, certainty and development dimension
of teachers’ epistemological beliefs, and shared control dimension of constructivist
learning environment (aggregated). However, classes still varied significantly in the
average means of science achievement scores (7o, = .310, X2 = 1843.97, df = 132,
p<.001). Table 4.62 presents that final estimation of variance components for science

achievement as the results of the Means as Outcomes Model.
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Table 4.62 Final estimation of variance components for students’ Science

Achievement.

Variance

Random Effects Components df X? R?
Science Achievement
Class mean, u;; 310 132 1843.97*** .158
Level-1 Effect, 7;; 617

*p< .05, **p<.01, ***p<.001

4.2.7.3 The Results of the Research Question 7.c: Random Coefficient Model

The Random Coefficient Model was constructed to investigate the explained
variances in students’ science achievement due to the students’ perception of
constructivist learning environment and epistemological beliefs (Level-1 or student

level predictor). The model was tested based on the following regression equation:

Level-1 (student level) model:

Y;j = Boj + B * (CLE_PER) + By, * (CLE_UNC) + B3 * (CLE_CRI)
+ B4y * (CLE_SHA) + Bs; * (CLE_NEG) + B¢, * (TASK)
+ By, * (SELF_EFF) + Bg; * (MC_SR) + Bo; * (EP_SOU)
+ Broy * (EP_CER) + B11; * (EP_JUS) + B1y) * (EP_DEV)
+ Bis; * (GOAL_MA) + B4y * (GOAL_PA) + Bis,
+ (GOAL_MAV) + B1g; * (GOAL_PAV) + 73

Level-2 (teacher level or class level) model:

Boj = Yoo T+ Uo;j

Baj = Yqo0 * Uqj
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In these models,

Y;; is the outcome variable (science achievement)

Bo; is the mean on science achievement scores for each class.

pB1; is the differentiating effect of personal dimension of the Constructivist

Learning Environment Scale (CLES) in class j.

B-; is the differentiating effect of uncertainty dimension of the CLES in class

ps; is the differentiating effect of critical voice dimension of the CLES in

class j.

Ba; is the differentiating effect of shared control dimension of the CLES in

class j.

Ps; is the differentiating effect of student negotiation dimension of the CLES

in class j.

Be; is the differentiating effect of students” perception of task value in class j.

B is the differentiating effect of students’ self-efficacy beliefs in class j.

PBs; is the differentiating effect of students’ metacognitive self-regulation in

class j.

Bo; is the differentiating effect of source dimension of students’

Epistemological Beliefs Questionnaire (SEBQ) in class j.
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B10; is the differentiating effect of certainty dimension of students” SEBQ in

class j.

f11; is the differentiating effect of justification dimension of students” SEBQ

in class j.

f12; is the differentiating effect of dimension of students’ SEBQ in class j.

f13; is the differentiating effect of mastery approach dimension of students’

Achievement Goal Orientations (AGO) in class j.

B14j is the differentiating effect of performance approach dimension of

students’ AGO in class j.

f1s; is the differentiating effect of mastery avoidance dimension of students’

AGO inclass j.

P1ej is the differentiating effect of performance avoidance dimension of

students’ AGO in class j.

Bq; is the coefficient for variable q for class j after accounting for other

variables.

Yoo IS the average of class means on the outcome variable across the

population of classes.

Yqo 1S the average q factor- outcome variable slope across those classes.

u,; = the unique increment to the intercept associated with class j.
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u,; = the unique increment to the slope associated with class j.

Results showed that students’ science achievement was significantly
associated with student negotiation (y = .059, SE =.016, p <.001) dimension of the
CLES, students’ self-efficacy (y = .049, SE = .019, p < .05), certainty (y = -.065, SE
= .015, p < .001) and justification (y = .060, SE = .020, p < .01) dimensions of
students’ epistemological beliefs, and performance avoidance goals dimensions of
students’ achievement goals (y = -.037, SE = .015, p < .05). Other results of the
Random Coefficient Model revealed that self-efficacy (X?= 186.78, p < .01),
justification (X2=169.70, p < .05) and mastery approach goals (X?=171.33, p <.05)

that were the slope of science achievement were significantly varied.

To calculate the proportion of the reduction in residual variance for science
achievement, the sigma squared that was obtained from the One-Way Random Effects
ANOVA and the sigma squared that was obtained from the Random Coefficient

Model were used:

_ 0*(random ANOVA) — *(Random Coef ficient)

RZ
o?(random ANOV A)

When the level-1 variables were added to the model as predictors of science
achievement, explained variance was decreased by 9.5%. However, there was still a
significant variation among the class means that might be explained adding level-2
variables (X?= 1955.10, p < .001). Table 4.63 presents the results of the Random

Coefficient Model that was tested for the students’ science achievement.
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Table 4.63 Final estimation of fixed effects for all dimensions of students’ Science

Achievement.

Science Achievement

Fixed Effects y SE
Model for Class Means
Intercept -.018 .054

CLE-Personal Relevance
CLE-Uncertainty
CLE-Critical Voice
CLE-Shared Control

CLE-Student Negotiation 059*** .016
Task Value
Self-Efficacy .049* .019

Metacognitive Self-Regulation
Epistemological Beliefs-Source

Epistemological Beliefs-Certainty -.065*** .015
Epistemological Beliefs-Justification .060** .020
Epistemological Beliefs-Development

Achievement Goals-Mastery Approach -.005 .020

Achievement Goals-Performance Approach

Achievement Goals-Mastery Avoidance

Achievement Goals-Performance Avoidance -.037* .015
Note. The predictors that were significantly resulted in the final models were presented in the table.
*p< .05, **p<.01, ***p<.001

These findings suggest that students who perceive to communicate with their
science teachers in the classroom, tend to have higher science achievement scores. In
addition, students with high science self-efficacy and with the more sophisticated
beliefs in justification of knowledge appeared to have higher levels of science
achievement. On the other hand, students who believe that scientific knowledge is
certain and who study science for the reasons of avoiding performing poorly or

looking stupid are found to have lower science achievement scores.

Table 4.64 presents the results of the Random Coefficient Model that was

tested for the students’ science achievement.
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Table 4.64 Final estimation of variance components for students’ Science

Achievement.

Random Effects ngggggﬁts df X2 R?  Reliability
Science Achievement .095
Class mean, u;; 374 136 1956.27*** .902
Self-Efficacy, u,; .013 136  186.78** .236
Epistemological Beliefs- .010 136 169.70* 176
Justification, u,;
Achievement Goals-Mastery .008 136 171.33* 149
Approach, us;
Level-1 Effect, r;; .558

*p< .05, **p<.01, ***p<.001

4.2.7.4 The Results of the Research Question 7.d: Intercepts and Slopes as
Outcomes Model

Intercepts and Slopes as Outcomes Model was built to examine which teacher
level variables influence the effect of student level variables on the students’ science

achievement. The model was tested based on the following regression equation:

Level-1 (student level) model:

(Yy)) = Boj + B1j * (CLE_NEG) + By * (SELF_EFF) + B3, * (EP_CER)
+ Bay * (EP_JUS) + Bs; * (GOAL_MA) + B,
+ (GOAL_PAV) +1;;

Class level (level-2) model:

Boj = Yoo + Yo1 * (TSELF_SE); + yo * (TEP_CER) + Vo3

.Blj = Y10
B2j = Va0 t+ V21 * (TSELF_SE); + v, * (TEP_CER); + V23

.83j = VY30

292



Baj = Vao + Va1 * (TSELF_SE); + V43 * (TEP_CER)j + V43
¥ (TEP_DEV); + Va4 * (CLE_S_AG); + uy

Bsj = Vso +Vs1 * (TSELF_SE); + ys; * (TEP_CER); + V53
% (TEP_DEV); + ys4 * (CLE_S_AG) ; + us;

ﬁsj = Yoo

To get the final model, non-significant predictors were omitted from the
model. After running the final HLM, it was observed that following model was

significant for all retained level-1 and level-2 predictors:

Level-1 (student level) model:

(Yij) = Boj + B1j * (CLENgG) + B2y * (SELFgpp) + B3y * (EPcgr) + Bay
¥ (EP_JUS) + fs; * (GOAL_MA) + B, * (GOAL_PAV) +1;;

Class level (level-2) model:

Boj = Yoo t Vo1 * (TSELF_SE); + yo, * (TEP_DEV); + yo3
* (CLE_S_AG) ; + uy;

,31j = Y10

,32j = Y20 t Uypj

,33j = Y30

Paj = Vao + Va1 * (CLE_S_AG); + uy;

Psj = Vso t+ Us;

,st = Yeo0

As similar to the Means as Outcomes Models, the one of the results of the
Intercepts and Slopes as Outcomes Model indicated that student engagement

dimension of teachers’ sense of efficacy (y = .103, SE =.047, p <.05), development

293



dimension of teachers’ epistemological beliefs (y = .118, SE = .044, p < .01), and
shared control (y = -.097, SE = .046, p < .05) dimension (aggregated) of the
constructivist learning environment were significantly associated with the students’

science achievement which was tested with the equation S, ;.

Testing the equation By, B2, Bsj, Baj: Psj, and B, the results showed that
student negotiation (y = .058, SE = .016, p < .001) dimension of the students’
perception of constructivist learning environment, certainty (y = -.065, SE =.015, p
< .001) and justification (y = .059, SE = .019, p < .01) dimensions of the students’
epistemological beliefs, and performance avoidance goals (y = -.037, SE =.015, p <
.05) dimension of students’ achievement goals, and students’ science self-efficacy
were found as significantly associated with the students’ science achievement. Among
these student level variables, certainty and performance avoidance goals were found
to be negatively linked to the outcome variable. Moreover, shared control (y = -.038,
SE = .018, p < .05) dimension of students’ aggregated constructivist learning
environment perceptions was found as a mediator for the relationship between
justification and the science achievement. Table 4.65 presents that final estimation of
fixed effects for the students’ science achievement obtained from the Intercepts and

Slopes as Outcomes Model.

Table 4.65 Final estimation of fixed effects for the students’ Science Achievement.

Fixed Effects Coefficient SE
Model for Class Means?
Intercept, v, -.017 .051
T. Sense of Efficacy-Student Engagement, y,, .103* .047
T. Epistemological Beliefs-Development, y,, .118** .044
CLE-Shared Control (Aggregated), y,3 -.097* .046
CLE-Student Negotiation, y;, .058*** .016
Self-Efficacy, y,0 .050* .019
Epistemological Beliefs-Certainty, y3, -.065*** .015
Epistemological Beliefs-Justification, y,q .059** .019
CLE-Shared Control (Aggregated), y., -.038* .018
Achievement Goals-Performance Avoidance, y., -.037* .015

INote. The predictors that were significantly resulted in the final models were presented in the table.
*p< .05, **p<.01, ***p<.001
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Overall, results of Intercepts and Slopes as Outcomes Model revealed that
students of science teachers with high self-efficacy for student engagement and with
the beliefs in the evolving and changing nature of science tend to have higher science
achievement scores. However, different from the results of Means as Outcomes
Model, certainty dimension of teachers’ epistemological beliefs was not found in a
relationship with students’ science achievement. As far as class means are considered
regarding students’ constructivist learning environment perceptions, the perception
that students have opportunities to have a shared role in the class (Shared Control)

was found to be negatively associated with science achievement.

Similar to the results of Random Coefficient Model, results of Intercepts and
Slopes as Outcomes Model suggested that students who perceive to have
opportunities communicate with their science teachers in the classroom appeared to
have higher science achievement scores. In addition, students with the more
sophisticated beliefs in justification of knowledge were found to have higher science
achievement scores. On the other hand, students who adopt performance avoidance
goals were likely to have lower science achievement level. Different from Random
Coefficient Model, results of Intercepts and Slopes as Outcomes Model did not
indicate a significant association between science self-efficacy and science

achievement

Regarding to the mediation effect of Level-2 variables, the relationship
between students’ epistemological beliefs (regarding justification) and science
achievement was weaker in the classroom where students perceive to have a shared
role in the class (with respect to class means). Figure 4.7 indicates the results of the
HLM analysis on a model for research question 7d. In the Figure 4.7, the variables in
the orange boxes are student-level predictors and the variables in the blue boxes are
teacher-level or Level-2 variables. The right one (under the “outcomes” heading) is
students’ outcome variable. Also, the black arrows refer to positive relationships and
the red arrows refers negative relationships between student-level predictors and the
outcome variables. To indicate the mediation effects, blue arrows were used in the
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figure. Also, abbreviated variables in a red color like “Shared Control” mediated

negatively the relationships. Red colors always refers negative relationships.
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Figure 4.7 The final model based on the results of the HLM analysis for research question 7d.



Finally, the results of the Intercepts and Slopes as Outcomes Model revealed
that 11.9% of the variance in the between class difference in mean science
achievement scores was explained by adding level-2 predictors, but a significant
variability still exists among the classes (X2=1700.56, p<.001). Table 4.66 presents
that final estimation of variance components for the students’ science achievement as

the results of the results of the Intercepts and Slopes as Outcomes Model.

Table 4.66 Final estimation of variance components for students’ Science

Achievement.

Variance R? Reliability

Random Effects Components X?

Intercept JA19
Class mean, u,; .330 133  1700.56*** 891
Self-Efficacy, u,; .013 136 186.91** .236
Epistemological Beliefs- .008 135 164.41* 147
Justification, u,;
Achievement Goals- .009 136 171.46* 159
Mastery Approach, us;
Level-1 Effect, 7;; .558

*p< .05, **p<.01, ***p<.001

4.2.8 The Results of the Research Question 8: Random Coefficient Model for
Mediation Effect (Model 1 vs. Model 2)

Following research question was constructed to see the mediation effect of
self-regulation variables on the relationship between the other level-1 predictors (the
students’ perception of constructivist learning environment and epistemological
beliefs) and science achievement. In this part, two Random Coefficient Models
(Model 1 and Model 2) were tested and compared to investigate the research question
8. To do this, the variable of students’ Science Achievement was assigned as outcome

variable.

Research Question 8: Are students’ self-regulation variables (Self-Efficacy,
Achievement Goals, Task Value, and Metaconginitve Self-Regulation) mediating the
effect of their epistemological beliefs and perception of constructivist learning

environment on their science achievement?
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In order to address this research question, Model 1 was tested without
including students’ self-regulation variables i.e. self-efficacy, achievement goals, task
value, and metacognitive self-regulation in the model. They were added to regression
equation while Model 2 was run. The analyses were done by addressing regression
equations for each teachers’ class, by computing averages of these classes’ intercepts-
slopes and all variations. Fixing or not fixing of the association between the outcome
variable and the predictor variable are an important stage in testing the Random
Coefficient Model. Fixed variation means that the degree of the relationship between
the outcome variable and predictor variable does not vary through the classes,
whereas random variation means that the degree of the relationship between the
outcome variable and the predictor variable varies through the classes. To decide to
fix or not to fix, a series of HLM models is tested. Based on the result, the final model

is constructed.

Accordingly, the Random Coefficient Model 1 was tested based on the

following regression equation:

Level-1 (student level) model:

Y;j = Boj + B1j * (CLE_PER) + B, * (CLE_UNC) + Bs; * (CLE_CRI)
+ ﬁ‘l'] * (CLE—SHA) + ﬁS] * (CLE_NEG) + 36] * (EP_SOU)
+ B7; * (EP_CER) + Bg; * (EP_JUS) + Bo; x (EP_DEV)

+Tij

Level-2 (teacher level or class level) model:

Boj = Yoo + Uo;j
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Bqj = Vqo + Uqj

In these models,

Y;; is the outcome variable (science achievement)

Bo; is the mean on science achievement scores for each class.

pB.; is the differentiating effect of personal dimension of the Constructivist

Learning Environment Scale (CLES) in class j.

p-; is the differentiating effect of uncertainty dimension of the CLES in class

pBs; is the differentiating effect of critical voice dimension of the CLES in

class j.

Ba4; is the differentiating effect of shared control dimension of the CLES in

class j.

Bs; is the differentiating effect of student negotiation dimension of the CLES

in class j.

Besj is the differentiating effect of source dimension of students’

Epistemological Beliefs Questionnaire (SEBQ) in class j.

[ is the differentiating effect of certainty dimension of students’ SEBQ in

class j.
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Ps; is the differentiating effect of justification dimension of students” SEBQ

in class j.

Po; is the differentiating effect of development dimension of students’ SEBQ

in class j.

Bqj is the coefficient for variable g for class j after accounting for other

variables.

Yoo IS the average of class means on the outcome variable across the

population of classes.

Yqo0 is the average q factor- outcome variable slope across those classes.

uo; = the unique increment to the intercept associated with class j.

u,; = the unique increment to the slope associated with class j.

Then, the Random Coefficient Model 2 was tested based on the following

regression equation:

Level-1 (student level) model:

Yij = Boj + Buj * (CLEpgg) + B2y * (CLEync) + By * (CLEcg;) + Bay
« (CLE_SHA) + fi5; * (CLE_NEG) + s * (TASK) + [,
x (SELF_EFF) + Bg; * (MC_SR) + B, * (EP_SOU) + i,
x (EP_CER) + Puy; * (EP_JUS) + Prz; * (EP_DEV) + fy3
% (GOAL_MA) + P14 * (GOAL_PA) + P15, * (GOAL_MAV)
+ Bro) * (GOAL_PAV) + 13,
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Level-2 (teacher level or class level) model:

ﬁoj =Yoo + Uoj

Baj = Vg0 T Uq;

In these models,

Y;; is the outcome variable (science achievement)

Bo; is the mean on science achievement scores for each class.

pB.; is the differentiating effect of personal dimension of the Constructivist

Learning Environment Scale (CLES) in class j.

p-; is the differentiating effect of uncertainty dimension of the CLES in class

Bs; is the differentiating effect of critical voice dimension of the CLES in

class j.

Pa4; is the differentiating effect of shared control dimension of the CLES in

class j.

Ps; is the differentiating effect of student negotiation dimension of the CLES

in class j.

Be; is the differentiating effect of students’ perception of task value in class j.
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f7 is the differentiating effect of students’ self-efficacy beliefs in class j.

Ps; is the differentiating effect of students” metacognitive self-regulation in

class j.

Poj is the differentiating effect of source dimension of students’

Epistemological Beliefs Questionnaire (SEBQ) in class j.

fB10; is the differentiating effect of certainty dimension of students” SEBQ in

class j.

11, is the differentiating effect of justification dimension of students” SEBQ

in class j.

f12; is the differentiating effect of dimension of students’ SEBQ in class j.

f13; is the differentiating effect of mastery approach dimension of students’

Achievement Goal Orientations (AGO) in class j.

P14j is the differentiating effect of performance approach dimension of

students’ AGO in class j.

P1s; is the differentiating effect of mastery avoidance dimension of students’

AGO in class j.

P1ej is the differentiating effect of performance avoidance dimension of

students’ AGO in class j.
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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 1S the average q factor- outcome variable slope across those classes.

uo; = the unique increment to the intercept associated with class j.

u,; = the unique increment to the slope associated with class j.

The second Random Coefficient Model revealed that some level-1 variables
that were found as significant predictors of science achievement in the Model 1 were
not found as significant in the Model-2. For instance, source (y =-.039, SE =.019, p
< .05), certainty (y = -.046, SE = .022, p < .05), and justification (y = .045, SE =
021, p < .05) dimensions of students’ epistemological beliefs were significant
predictors of the science achievement in the Model 1. However, in the second model,
they were not found as significant predictors for the outcome variable by including
students’ self-regulation variables (Source, y = -.031, SE = .021, p > .05;
Justification, y =.043, SE =.022, p > .05) except for certainty (y =-.039, SE =.019,
p <.05). Also, students’ self-efficacy (y = .052, SE =.024, p < .05) was found as a
significant predictor in the model 2. It means that students’ self-efficacy mediated the
effect of source and justification dimensions of students’ epistemological beliefs on
science achievement. Also, adding the other level-1 variables, the random effect of
uncertainty and certainty were removed, but the random effect of self-efficacy (X2=
183.41, p < .01) and source (X?= 216.70, p <.001) were added to the model. In other
words, while students’ self-regulation variables were controlled, classes did not vary
in terms of the slope of uncertainty and certainty, but vary in terms of the slope of

self-efficacy and source. When the other level-1 variables were added to the model as
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predictors of science achievement, explained variance was decreased by 9.5%. This
value was .7 point lower than Model 1. Table 4.67 and 4.68 presents the results of the
Random Coefficient Models (Model -1 and Model 2) that was tested for the students’

science achievement.

Table 4.67 Final estimation of fixed effects for all dimensions of students’ Science

Achievement with respect to comparison of Model 1 and Model 2.

Model 1 Model 2

Fixed Effects y SE y SE
Model for Class Means

Intercept -.028 .053 -.025 .054
CLE-Personal Relevance .030 .019 .027 .020
CLE-Uncertainty -.009 .020 -.007 .018
CLE-Critical Voice .040 .022 .034 .021
CLE-Shared Control -.013 .018 -.015 .018
CLE-Student Negotiation .045* .018 .048* .018
Epistemological Beliefs-Source -.039* .019 -.031 .021
Epistemological Beliefs-Certainty -.046* .022 -.039* .019
Epistemological Beliefs-Justification .045* .022 .043 .022
Epistemological Beliefs-Development 012 .017 .013 .017
Task Value .012 .022
Self-Efficacy .052* .024
Metacognitive Self-Regulation -.036 .020
Achievement Goals-Mastery Approach -.015 .019
Achievement Goals-Performance Approach .004 .018
Achievement Goals-Mastery Avoidance -.008 .016
Achievement Goals-Performance Avoidance -.031 .018

*p< .05, **p<.01, ***p<.001
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Table 4.68 Final estimation of variance components for students’ Science

Achievement with respect to comparison of Model 1 and Model 2.

Variance

Random Effects Components X? R? Reliability
Results for Model 1 .088
Science Achievement
Class mean, u;; .369 136 1868.60*** .890
CLE-Uncertainty, u,; .007 136 168.57* 122
CLE-Critical Voice, us; .008 136 175.86* 150
Eplstemologlcal Beliefs-Certainty, 016 136 207 67%+* 307
7j
Epistemological Beliefs- S 244
Justification, ug; 015 136 209.71
Level-1 Effect, r;; .554
Random Effects ngzgggﬁts df X? R?  Reliability
Results for Model 2
Science Achievement
Class mean, u;; 372 136 1801.03*** 889
CLE-Critical Voice, us; .005 136 173.80* 104
Self-Efficacy, u,; .013 136  183.41** 223
Eplstemologlcal Beliefs-Source, 012 136 216.70%** 261
9Jj
Epistemological Beliefs- 010 136 17947+ 177

Justification, w4 ;
Level-1 Effect, r;; 549
*p< .05, **p<.01, ***p<.001

These finding implied that when students’ science achievements are predicted
by their epistemological beliefs and perception of constructivist learning
environment, it can be said that the students that have less beliefs in a single right
answer, beliefs that knowledge is constructed by the authority (e.g., teachers, books)
and more beliefs in the role of evidence and evaluating claims for the justification of
knowledge (Justification), perceive to communicate with their science teachers in the
classroom have higher science achievement scores. After including students’ self-
regulation variables in the model, source and justification dimensions of
epistemological beliefs were not related to science achievement anymore. Moreover,
students’ self-efficacy was found positively related to science achievement. It can be
interpreted that self-regulation variables mediate the relationship between students’
epistemological beliefs and science achievement. In other words, among the self-

regulation variables only self-efficacy mediate the relationship between
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epistemological beliefs (i.e. source and justification) and science achievement. On the
other hand, none of the self-regulation variables were found to mediate the
relationship between constructivist learning environment perceptions and science

achievement

Student-level Variables
(Level-1)

Epistemological Beliefs

Source
Certainty
Justification

Development Student’s

Science Achievement

Constructivist Learning
Environment

Personal Relevance
Uncertainty
Critical Voice
Shared Control

Student Negotiation

Figure 4.8 Model-1 based on the results of the HLM analysis for research question
8.
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Task Value

Self-Efficacy

Achievement Goal
Orientations

Mastery Approach

Performance Approach

Mastery Avoidance

Performance Avoidance

Metacognitive
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Figure 4.9 Model-2 based on the results of the HLM analysis for research question 8.
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CHAPTER V

DISCUSSION AND CONCLUSION

This chapter devoted to discussion of the results followed by the conclusions,

implications, limitations, and recommendations pertaining the current dissertation.

5.1 Discussion of the Results

Eight main questions and their corresponding sub-questions investigated by
constructing 17 One-way Random Effect ANOVA models, 17 Means as Outcomes
Models, 14 Random Coefficient Models, and 13 Intercepts and Slopes as Outcomes
Models by using Hierarchical Linear Modeling (HLM) analysis. Discussion regarding
the result of each analysis were presented in the Following section. First, teachers’
variables that predict students’ perception of constructivist learning environment were

discussed.

5.1.1 Predicting Constructivist Learning Environment

In this research question, it was investigated how well students’ perception of
Constructivist Learning Environment (Personal Relevance, Uncertainty, Critical
Voice, Shared Control, Student Negotiation) were predicted by teachers adopted
Epistemological Beliefs, Self-Efficacy, and Achievement Goals. HLM analyses with
five dimensions of Constructivist Learning Environment indicated that significant
variation did exist among science classes in students’ perception of constructivist

learning environment. Five Intraclass Correlation Coefficient (ICC) were computed
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to assess the percent of variance in each constructivist learning environment
dimension. ICCs revealed that 9% of total variability in Personal Relevance, 5% of
total variability in Uncertainty, 5% of total variability in Critical Voice, 7% of total
variability in Shared Control, and 4% of total variability in Student Negotiation can
be attributed to teacher or class level variables. These results indicated that there were
significant variations among the classes in students’ responses to each dimension of
constructivist learning environment. Thus, it was appropriate to conduct multilevel
analyses for this data set. Accordingly, to explore the teacher or class level predictors
accounting for between class variations in students’ perception of the five dimensions
of constructivist learning environment, five Means as Outcomes Models were built.
Recalled that Teacher level variables were Self-Efficacy, Achievement Goal
Orientations, and Epistemological Beliefs. Overall findings were presented in Figure
5.1.
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Teacher-level Variables (Level-2)

T. Epistemological Beliefs

Source
Certainty

Justification
Constructivist Learning
Development Environment

Personal Relevance
T. Self-Efficacy
Classroom Management Uncertainty

Student Engagement Critical Voice

Instructional Strategies Shared Control

Student Negotiation
T. Achievement

Goal Orientations

Ability Approach
Ability Avoidance
Work Avoidance

Task

Citizenship Behavior

Student-Centerd Beliefs

Figure 5.1 The final model based on the results of the HLM analysis for predicting

Constructivist Learning Environment.

Among Epistemological Beliefs dimensions, only Justification of knowledge
was found as a predictor of CLE (except for Shared Control dimension) (see Figure
5.1). It means that students of science teachers with sophisticated beliefs in

justification dimension, which concerns the role of experiments and the use of data to
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support arguments, tend to perceive their learning environments as presenting
adequate chances for them to relate science to real world, to practice the construction
of scientific knowledge, to question what is going on in the lesson, and to
communicate with their teachers in the classroom, but not to participate in planning,
conducting, and assessing of learning. Science teachers with sophisticated beliefs in
justifying of knowledge are expected to be more aware of the importance of
constructivist learning environments that provide opportunities to collect data,
making observations, comparing findings from different studies, and making claims
using evidence. Thus, it was also expected that the students in this class supported
with these activities are more likely to perceive their class to learn more about the
world outside of school, to understand provisional status of scientific knowledge, to
ask their teachers why they learn this, and to discuss with their teachers and
classmates about an idea. On the other hand, any relation was not found between
science teachers’ epistemological beliefs in Source, Certainty, and Development. It
appeared that science teachers had sophisticated beliefs in development (M = 4.02),
but moderate scores in beliefs in source (M = 2.86) and certainty (M = 2.79). It
revealed that science teachers may have some difficulties to mirror their
epistemological beliefs into their teachings. To our knowledge, there was not any
empirical study relating teachers’ epistemological beliefs to their students’ perception
of learning environment, but some available studies claimed that the teachers’
epistemological beliefs may influence their teaching strategies (Addy, 2011). If
teachers tend to hold tentative beliefs in construction of knowledge, they may tend to
create a richer teaching and learning environment such as providing materials, doing
experiments, using students-centered strategies, and give chances to their students to
better learning (Hashweh, 1996). Thereby, it is expected that, students taught by these
teachers are likely to perceive more positive and constructivist learning environment.
As stated before, there was no any known study in the literature about the influence
of teachers’ epistemological beliefs on students’ outcomes, so more studies are
needed examining these relationships to understand and interpret of them in deeply.

Further studies should be conducted to reveal teachers’ epistemological beliefs and
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how these beliefs are reflected in their classroom practices in term of creating

constructivist learning environment.

Regarding teachers’ achievement goals, the findings indicated that
Uncertainty dimension of constructivist learning environment was predicted by
teachers’ ability approach goals in addition to justification dimension of teachers’
epistemological beliefs (see Figure 5.1). It means that science teachers with higher
levels of ability approach goals appeared to have students who feel free to practice
the construction of scientific knowledge. Teachers that want to demonstrate superior
teaching abilities support students to construct their scientific knowledge. That may
be related to competitive settings in Turkish school in which prepare students to get
higher scores in national exam. Teachers working in competitive school settings may
want to exhibit superior teaching abilities by providing opportunities constructing of
their scientific knowledge to be successful in class and school. On the other hand,
teachers’ mastery (task) goals, ability-avoidance goals, and ability-avoidance goals
were not found as correlated with any dimension of CLES. Indeed, teacher had high
level of mastery goals (M = 4.31) and moderate ability-avoidance (M = 3.04) and
work-avoidance goals (M = 2.39). These findings may be an indicator for that science
teachers’ achievement goals do not translate to their implementation of instructional
strategies, because their goals except for ability-approach were not correlated with
students’ learning environment perceptions. Butler and Shibaz (2008) found that
teachers’ mastery goal adoptions were positively associated with students’ perception
of teacher support and lower levels of perceived teacher inhibition, whereas ability
avoidance goals were associated with negative instructional practices. Thus, the
findings of the present study contradict to existing literature. Since there is so few
studies to investigate teachers’ achievement goals on students’ perception of learning
environment, the findings of the present study are not comparable with any other
studies. Therefore, more studies are needed examining these relationships to

understand deeply and interpret of them.
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Regarding teachers’ self-efficacy, the findings also revealed that only Shared
Control dimension of constructivist learning environment was predicted by
instructional strategies dimension of teachers’ sense of efficacy (see Figure 5.1). This
result implied that students of science teachers who believe their ability to use
instructional strategies effectively are tended to feel themselves to have a shared role
in class. Highly confident teachers regarding use of different instructional strategies
to respond their students’ needs or course context tend to enrich the learning
environment in classroom to enhance participation of students to decision making
process and to engage them in cooperatively working with classmates. This finding
supports the idea that teachers’ beliefs, such as self-efficacy in instructional strategies,
have a valuable effect on teacher’s planning and teaching strategies (Woolfolk Hoy,
Hoy, & Davis, 2009). On the other hand, teachers’ self-efficacy in Classroom
Management and Student Engagement were not found as significant predictors of any
dimensions of CLES. It may be related to teachers’ teaching strategies. In other words,
teachers may use strict management strategies to control classroom and do not
encourage their students adequately to support their learning. This findings were not
consistent with the previous research that teachers with high sense of efficacy create
supportive and positive learning environment in classroom (Guo et al., 2010; Guo et
al., 2012, Woolfolk & Hoy, 1990; Woolfolk Hoy, Hoy, & Davis, 2009; Yerdelen,
2013). Examining the nature of teachers’ classroom management techniques and
behaviors to engage students in learning environments may warrant further research
to better understand the relationship between teachers’ self-efficacy and constructivist

learning environment perceptions.

In this study, it was expected that other dimensions of teachers’ self-efficacy
and teachers’ mastery goal adoptions were positive and significant predictors of
students’ learning environment perceptions (Butler, 2007; Butler & Shibaz, 2008;
Woolfolk & Hoy, 1990; Woolfolk Hoyet al., 2009). However, the findings of the
study did not found any correlation among them. It may be supported with low values
in the explained variances that were accounted teacher variables in these models.
These findings support Yerdelen (2013) that stated that teachers’ personal
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characteristics were not as high as suggested by some theoretical researchers that

support powerful influences of teachers’ beliefs.

5.1.2 Predicting Students’ Epistemological Beliefs

HLM analyses with four dimensions of Epistemological Beliefs Questionnaire
indicated that significant variation did exist among science classes in students’
epistemological beliefs. Four Intraclass Correlation Coefficient (ICC) were computed
to assess the percent of variance in each epistemological beliefs dimension. ICCs
revealed that 8% of total variability in Certainty, 4% of total variability in
Development, 6% of total variability in Justification, and 8% of total variability in
Source can be attributed to teacher or class level variables. These results indicated
that there were significant variations among the classes in students’ responses to each
dimension of epistemological beliefs. Thus, it was appropriate to conduct multilevel
analyses for this data set. Accordingly, Intercepts and Slopes as Outcomes Model was
tested to investigate which teacher level variables (Self-Efficacy, Achievement Goal
Orientations, Epistemological Beliefs, Student-Centered Beliefs and Practices,
Individual Citizenship Behavior, and aggregated students’ perception of
Constructivist Learning Environment) influence the effect of student level variables
(dimensions of Constructivist Learning Environment) on the students’
epistemological beliefs. For the specified purpose, the variables that were determined
by testing the Random Coefficient Models were used as level-1 (student level)
predictors. Then, the variables that were determined by testing the Means as
Outcomes Models were added to the intercepts and to significantly random varied
level-1 predictors as level-2 (teacher or class level) predictors. This was applied for
each dimensions of Epistemological Beliefs, which are certainty, development,

justification, and source. Overall findings were presented in Figure 5.2.
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Figure 5.2 The final model based on the results of the HLM analysis for predicting Students’ Epistemological Beliefs.



Atindividual level, it was proposed that students’ perceptions of constructivist
learning environment influence their epistemological beliefs. The results of HLM
analyses revealed that, as proposed, students’ perception of constructivist learning
environment was associated with their epistemological beliefs. More specifically, all
dimensions of CLES except for Shared Control were found to be positively related to
Justification dimension. Also, all dimensions of CLES were positively related to
Development dimension. According to findings, students who perceive that they have
opportunities to relate science to real world, practice the construction of scientific
knowledge, question what is going on in the science class freely, communicate with
their science teachers in the classroom and have a shared role in the class (for only
Development dimension), were more likely to hold tentative beliefs in justifying and
development of knowledge. On the other hand, Source dimension of Epistemological
Beliefs was negatively predicted by Personal Relevance and Critical Voice
dimensions of CLES, but positively predicted by Shared Control dimension. Also,
Certainty dimension was also positively associated with Shared Control dimension.
These findings suggested that students with the perception that they have
opportunities to relate science to real world and question what is going on in the lesson
freely did not tend to believe in knowledge belong to external authorizes such as
teachers. Thus, these students appeared to have sophisticated beliefs concerning
source dimension. However, students who feel to have a shared role in the class had
naive epistemological beliefs thinking that knowledge belong to external authorizes
and there are certain answers of scientific questions. This finding can be partly
explained by the range of scores on Shared Control sub-scale. The scores on this sub-
scale ranged from 3.08 to 4.10 with a mean of 3.08, which was the lowest sub-scale
mean score on the CLES. Therefore, it appeared that student participants of the study
had a less positive perceptions of the Shared Control scale than other scales and
Shared Control scores may not be a good representative of full range of the possible
values. In the present study, low mean score obtained from Shared Control scale
compared to other scale can be attributed partly to classroom practices in which
learning activities are generally designed, planned, and managed by science teachers
in Turkey. Turkish teachers rarely invite their students to take responsibility in the
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decision making process (Ozkal et al., 2009). Also, it is important to note that since
there can be some other factors, such as familial and social-cultural, affecting
students’ epistemological beliefs and these factors may interrelate with each other
getting different findings in different context, the results of the present study should

be interpreted with caution. This consideration may warrant further research.

Similar results that support the positive correlation between constructivist
learning environment perception and tentative epistemological beliefs were found at
class level for predicting all dimensions of Epistemological Beliefs. For instance, if
students as a class were likely to feel to have opportunities to relate science to real
world, they tended to have tentative epistemological beliefs in all dimensions of
Epistemological Beliefs. Also, positive perception about practicing the construction
of scientific knowledge in class was associated with sophisticated beliefs in changing
and developing knowledge. On the contrary, perception about having a shared role in
the class appeared to be linked to naive epistemological beliefs that knowledge
belongs to external authorizes and there are certain answers of scientific questions.
These findings were also supported by mediation effects of aggregated Constructivist
Learning Environment. For example, the relationships of Shared Control perception
with Source and Certainty dimensions were weaker in the classroom where students
perceive to have opportunities to relate science to real world in the class, but stronger

for the students who perceive to be free to have a shared role in the class.

In general, the findings of the present study are consistent with earlier studies
that found positive relationships between students’ sophisticated epistemological
beliefs and perceptions of constructivist learning environment (e.g. Tsai, 2000; Ozkal
et al., 2009). For instance, the findings of Tsai’s (2000) study revealed that students
who hold epistemological beliefs toward constructivist views of science tended to
choose constructivist learning environments. Similarly, Ozkal et al. (2009) found that
if students perceive that they have opportunities to find personal relevance in their
science classes, to express concern about their learning, to view science as ever
changing and interact with each other to enhance comprehension, they tended to have
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tentative beliefs. Considering the findings of the present study and earlier studies,
teachers are suggested to provide a constructivist learning environment that help their
students to construct their knowledge through experimentation, observation,
questioning, and negotiations with others. Indeed, Ozkal et al. (2009) stated that
science teachers can help students realize that scientific knowledge is evolving and
developing to change by providing more constructivist learning environment.
However, the present study demonstrated that students’ thinking about the benefit of
sharing role in decision making process of conducting and assessing of learning were
negatively correlated with tentative beliefs about the nature of knowledge. As
explained in the discussion part related to students epistemological beliefs in relation
to their constructivist learning environment perceptions, this finding may be due to
science teachers’ practices which do not give much emphasis on shared control in

their classes. But, this explanation may be speculative and needs further investigation.

Another findings of the present study indicated that students of teachers with
high self-efficacy for engaging students in learning science effectively were unlikely
to have naive beliefs in Certainty. In the literature, there is no any study examining
the effects of teachers’ self-efficacy on students’ epistemological beliefs, but this
finding can be supported by Woolfolk and Davis’s (2005) research. In that study, it
was claimed that teachers with a strong self-efficacy beliefs use powerful and
potentially difficult methods such as inquiry and small group work to support their
students learning. If teachers provide their students with opportunities to actively
engage in the learning process participating in various student-centered inquiry-based
activities, students may feel less dependent on external authorities.

On the other hand, concerning the relationship between science teachers’” and
their students’ epistemological beliefs, the results indicated unexpected findings. For
instance, if teachers have sophisticated beliefs in source of knowledge and certainty
knowledge, their students tend to have naive beliefs in the corresponding dimensions
as well as in justification and development dimensions. However, based on the
previous literature, it was predicted that students of science teachers with
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sophisticated epistemological beliefs are also likely to hold sophisticated
epistemological beliefs. For example, Hasweh (1996) and Luft and Roehrig (2007)
claimed that teachers’ epistemological beliefs are correlated with students’ beliefs
about construction of knowledge by the way of their teaching strategies. According
to Hasweh (1996), teachers who hold tentative beliefs in construction of knowledge
are more likely to create a richer teaching and learning environment such as providing
materials, doing experiments, using students-centered strategies, and give chances to
their students to better learning. As a result, their students tend to hold sophisticated
epistemological beliefs. Thus, the negative relation found between science teachers’
and their students’ epistemological beliefs was unexpected. It appears that science
teachers have difficulty in translating their epistemological beliefs into their
instruction. It seems that holding sophisticated epistemological beliefs does not
ensure implementation of instructional strategies to help students develop
sophisticated beliefs. However, this point needs further investigation. Further studies
should be conducted to reveal teachers’ epistemological beliefs and how these beliefs
are reflected in their classroom practices in term of developing sophisticated EB in
their students. On the other hand, if teachers have naive beliefs in certainty of
knowledge, the relationship between students’ perception of constructivist learning
environment regarding Uncertainty and Development dimensions of epistemological

beliefs was weaker.

5.1.3 Predicting Students’ Self-Efficacy

HLM analyses with Self-Efficacy beliefs indicated that significant variation
did exist among science classes in students’ self-efficacy beliefs. Intraclass
Correlation Coefficient (ICC) was computed to assess the percent of variance in self-
efficacy beliefs outcome. ICC revealed that 6% of total variability in students’ self-
efficacy beliefs can be attributed to teacher or class level variables. These results
indicated that there were significant variations among the classes in students’
responses to self-efficacy beliefs items. Thus, it was appropriate to conduct multilevel

analyses for this data set. Accordingly, Intercepts and Slopes as Outcomes Model was
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tested to investigate which teacher level variables (Self-Efficacy, Achievement Goal
Orientations, Epistemological Beliefs, Student-Centered Beliefs and Practices,
Individual Citizenship Behavior, and aggregated students’ perception of
Constructivist Learning Environment) influence the effect of student level variables
(Epistemological Beliefs and Constructivist Learning Environment) on the students’
self-efficacy beliefs. For the specified purpose, the variables that were determined by
testing the Random Coefficient Models were used as level-1 (student level)
predictors. Then, the variables that were determined by testing the Means as
Outcomes Models were added to the intercepts and to significantly random varied
level-1 predictors as level-2 (teacher or class level) predictors. Overall findings were

presented in Figure 5.3.
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The results of the study indicated that among student-level variables, Personal
Relevance, Critical Voice, Shared Control, and Student Negotiation dimensions of
Constructivist Learning Environment were positively associated with students’
science self-efficacy (see Figure 5.3). It means that if students perceive to have
opportunity to relate what they learn in science classes to their real life, question what
is going on in the lesson freely, participate in planning of learning, and involve with
other students and teachers in assessing new ideas appeared to have higher levels of
confidence in doing well in science. Similar to individual level, regarding class means
of students’ perception of Constructivist Learning Environment, results revealed that
students who perceive to question what is going on in the science lesson freely are
likely to have higher confidence about their learning capabilities. Moreover,
regarding to the mediation effect of Level-2 variables, the relationship between
students’ perception of constructivist learning environment (regarding Critical Voice)
and self-efficacy beliefs was weaker for the students who perceive to have
opportunity to question what is going on in the science lesson freely (Critical Voice
with respect to class means) (see Figure 5.3). In other words, when class average
perceptions of critical voice were high, individually perception of critical voice has
less effect on students’ self-efficacy. On the other hand, the relationship between
students’ perception of constructivist learning environment (regarding Student
Negotiation) and self-efficacy beliefs was stronger in the science classrooms where
students perceive to have opportunities to relate science to real world (Personal
Relevance with respect to class means). It means that class average of personal
relevance empower the positive relationship between student negotiation and self-
efficacy. All of these results are in line with the expectation of the study and also
consistent with earlier studies that found positive relationships between students’
perceptions of learning environment and their self-efficacy (e.g. Arisoy, 2007; Sungur
& Gungoren, 2009; Yerdelen, 2013). For instance, students’ self-efficacy beliefs in
learning science tend to be higher when they perceive learning environment as
supportive in relating science to real world, greater encouragement of their critical
ideas and suggestions in their classroom learning, because constructivist learning
environments provide opportunities to deal with motivating tasks and feel
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autonomous and emphasize personal efforts. Thus, students are more likely to

perceive that they are capable of doing well in science classes.

Also, the students who have more tentative beliefs in justification of
knowledge and development of knowledge were found to have higher levels of
science self-efficacy (see Figure 5.3). These finding implied that if students have
tentative beliefs in justifying and development of knowledge, they feel them more
confident about their capacity to learn science. This finding was in line with the
existing literature that investigated these relations (Chen, 2012; Chen & Pajares,
2010; Paulsen & Feldman, 1999). For example, Chen (2012) found that peers with
beliefs that scientific knowledge is tentative and constantly evolving were likely to
feel them to succeed in science, but, different from the present study, peers with
beliefs that there is only one correct answer to scientific questions do not possess high
level of self-efficacy to learn science. Similarly, Chen and Pajares (2010) found that
students’ self-efficacy beliefs were positively correlated with tentative beliefs in
justifying knowledge and negatively correlated with certainty of knowledge. In line
with expectations of the present study and the related literature, if students realize that
scientific knowledge is evolving and changing and have sophisticated beliefs about
the role of experiments and in justifying knowledge, they tend to be more self-
efficacious in science. Contrary to all of these findings, no correlation was found
between naive beliefs in source and certainty dimensions and self-efficacy. However,
it was predicted that students with sophisticated beliefs in source and certainty have
higher levels of self-efficacy because self-efficacious students tend to be actively
involved in the learning process constructing the knowledge in their minds. Thus,
they are less likely to believe that knowledge resides in external authorities and
scientific knowledge does not change. In order to provide plausible explanations for
the non-significant relationship found between these two dimensions of
epistemological beliefs and self-efficacy, the sources of students’ science self-
efficacy should be examined deeply in the future studies. For example, some students

with the belief that teachers are omniscient authorities and whatever written in the
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science textbooks are correct and do not change may also feel more confident to learn

science. Thus, this point should elaborated in the future studies.

Additionally, at class level, science teachers with higher levels of Self-
Efficacy for Classroom Management tend to have students who are less self-
efficacious in science (see Figure 5.3). This finding contradicts with Woolfolk Hoy
and Davis’s (2005) claim that teachers’ sense of efficacy are positively related with
students’ self-efficacy. This finding can be explained by classroom management
strategies used by the teachers. Teachers who have self-efficacy for classroom
management may tend to utilize hard management strategies that enforce and restrict
students to learn and to act better. These might be resulted by lower confidence in
learning science for students. Yerdelen (2013) found, similarly, negative correlation
between teacher efficacy for Classroom Management and Task Orientation dimension
of classroom learning environment perception. She related it with teachers’ strict
behaviors in classroom management. At this point, it should be noted that this
explanation is speculative and should be supported by qualitative data collection
procedures such as observations and interviews and by investigating the management

strategies that Turkish science teachers use to control their students in the classroom.

5.1.4 Predicting Students’ Achievement Goal Orientations

HLM analyses with four dimensions of Achievement Goal Orientations
indicated that significant variation did exist among science classes in students’
achievement goals. Four Intraclass Correlation Coefficient (ICC) were computed to
assess the percent of variance in each achievement goal orientation dimension. ICCs
revealed that 8% of total variability in mastery approach goals, 4% of total variability
in performance approach goals, 4% of total variability in mastery avoidance goals,
and 5% of total variability in mastery avoidance goals can be attributed to teacher or
class level variables. These results indicated that there were significant variations
among the classes in students’ responses to each dimension of achievement goal

orientations. Thus, it was appropriate to conduct multilevel analyses for this data set.

325



Accordingly, Intercepts and Slopes as Outcomes Model was tested to investigate
which teacher level variables (Self-Efficacy, Achievement Goal Orientations,
Epistemological Beliefs, Student-Centered Beliefs and Practices, Individual
Citizenship Behavior, and aggregated students’ perception of Constructivist Learning
Environment) influence the effect of student level variables (Epistemological Beliefs
and Constructivist Learning Environment) on the students’ achievement goals. For
the specified purpose, the variables that were determined by testing the Random
Coefficient Models were used as level-1 (student level) predictors. Then, the variables
that were determined by testing the Means as Outcomes Models were added to the
intercepts and to significantly random varied level-1 predictors as level-2 (teacher or
class level) predictors. This was applied for each dimensions of Achievement Goal
Orientations, which are Mastery Approach Goals, Performance Approach Goals,
Mastery Avoidance Goals, and Performance Avoidance Goals. Overall findings were

presented in Figure 5.4.
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The results with respect to student-level predictors indicated that Justification
dimension of Epistemological Beliefs, Personal Relevance, Critical Voice, and
Student Negotiation dimensions of Constructivist Learning Environment were
positively related to Mastery Approach dimension of students’ Achievement Goal
Orientations (see Figure 5.4). Accordingly, students who have the perception that they
have opportunities in their science classes to relate science to real world, to question
what is going on in the lesson freely, and to communicate with their teachers in the
classroom tend to set goals as mastering task. As far as class means are concerned
regarding students’ perception of constructivist learning environment, students tend
to expend effort to learn and master on a task when they perceive their science
learning environment connected with their everyday experiences. These findings are
not surprising and in line with the previous research that indicated the considerable
predictive power of learning environment in explaining students’ mastery goals
(Arisoy, 2007; Kizilgunes et al., 2009; Lau et al., 2008; Sungur & Gungoren, 2009;
Yerdelen, 2013). Students’ mastery goals can be supported by positive perception in
classroom structures providing constructivist learning environment, such as
collecting data, making observations, comparing findings from different studies, and
making inferences using evidence. Students taught in these class may be likely to
orient them to adopt mastery goals. They tend to take more difficult tasks, use
effective learning strategies, and expend extra energy to learn better. On the other
hand, at class level, the perception that students have opportunities to have a shared
role in the class were negatively correlated with mastery approach goals. The results
of the descriptive analyses indicated that class’ perceptions of participation in
planning, conducting, and assessing of learning were low compared to other
dimensions of CLES. Although teachers invite their students to participate to design,
plan, and conduct the classroom practices, students may not participate activities in
science class. Thus, in addition to teacher variables, some familial and social-cultural
factors related students may be examined to deeply understand the affecting students’
perceptions of teachers’ efforts, which indeed may be not adequate, and effects on
their mastery goal adoptions. Regarding students’ Epistemological Beliefs, mastery
approach goals were associated positively with sophisticated beliefs in Justification
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of Knowledge (see Figure 5.4). Students who had sophisticated beliefs in justifying
of knowledge like it comes from reasoning, thinking, and experimenting considered
learning as a valuable goal. This finding is an expected result and in line with previous
research results that claimed that sophistication of epistemological beliefs are
positively correlated with mastery goal adoption (Cavallo et al., 2003; Hofer, 1994;
Kizilgunes et al., 2009; Paulsen & Feldman, 1999; Schutzet al., 1993).

Regarding Performance Approach goals, the results with respect to student-
level predictors indicated that Certainty, Justification, and Development dimensions
of Epistemological Beliefs and Personal Relevance dimension of Constructivist
Learning Environment were positively related with Performance Approach
dimension of students’ Achievement Goal Orientations (See Figure 5.4). Accordingly,
students with the perception that they have opportunities to relate science to real world
in their science classes appeared to adopt performance approach goals. As far as class
means are concerned regarding students’ perception of constructivist learning
environment, it was found that students who perceive to opportunities to question
what is going on in the lesson freely are likely to hold performance approach goals in
learning science. Students who are adopted with performance approach goals
compare their performance with other students’ performance, try to be looking
superior, and try to beat classmates in science learning. Thus, they may want to exhibit
their abilities of relating learnings to out-of-schools and be interested in asking their
teachers “why do I have to learn this?”. Church et al. (2001) found that providing
opportunities students for improvement such as doing various and effective learning
activities facilitated to enhance performance-approach goals. Yerdelen (2013)
indicated that performance approach goals were positively associated with Student
Cohesiveness, Task Orientation, and Equity. These studies claimed that positive
learning environment, providing same learning opportunities, cohesive classroom
environment may support students to exhibit performance approach adopted goals.
Moreover, regarding epistemological beliefs, students’ with sophisticated beliefs in
justification of knowledge and development of knowledge, and the naive belief that
scientific knowledge is certain were also found to hold performance approach goals
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at higher levels. Kizilgunes et al. (2009) found that if students had sophisticated
beliefs in certainty and development of knowledge, but naive beliefs in source and
justification of knowledge, they were more likely to have higher levels of
performance goals in their learning. This findings support the results of the present

study.

Mastery Avoidance dimension was significantly predicted by Student
Negotiation dimension of CLES in individual level (see Figure 5.4). These findings
implied that the students who perceive that they are likely to communicate with their
teachers in the science classroom appeared to set their goals as avoiding from
misunderstanding and not be able to mastering the task. At the class-level, Shared
Control was positive predictor of Mastery Avoidance dimension. It means that
students who perceived to have a shared role in the class appeared to set their goals
as avoiding from misunderstanding and not be able to mastering the task. Indeed,
students may interact and involve with their classmates and teachers in assessing a
new idea and participate in decision making process to avoid doing worse than they
had previously. Thus, they may set mastery avoidance goals to their learning. On the
other hand, mastery avoidance dimension was significantly predicted by all
dimensions of students’ Epistemological Beliefs. Students who hold naive
epistemological beliefs in Certainty and Source dimensions and tentative
epistemological beliefs in Justification and Development appeared to set their goals
as avoiding from misunderstanding and not be able to mastering the task. Also,
regarding Performance Avoidance goals, the results with respect to student-level
predictors indicated that Source, Certainty, and Development dimensions of
Epistemological Beliefs and Personal Relevance, Uncertainty, and Student
Negotiation dimensions of Constructivist Learning Environment were positively
related to Performance Avoidance Goals (see Figure 5.4). Accordingly, students with
the perception that they relate science to real world, practice the construction of
scientific knowledge, and communicate with their teachers in the science classroom
are found to adopt performance avoidance goals in learning science. Aggregated

students’ perception of constructivist learning environment, teachers’ Achievement

330



Goals, and teachers’ Epistemological Beliefs significantly predicted to Performance
Avoidance dimension. It means that level of perception that students have opportunity
to have a shared role in the class was positively linked to performance avoidance
goals. Regarding epistemological beliefs, students with naive epistemological beliefs
in Source and Certainty and the sophisticated beliefs in Development were also found
to adopt performance avoidance goals. Additionally, students of teachers with task
goals and sophisticated epistemological beliefs in justification of knowledge tend to
adopt performance avoidance goals. Overall results about avoidance goals indicated
that students with naive beliefs in source of knowledge and certainty of knowledge
adopted mastery and performance avoidance goals. This was reasonable and
supported by the literature (Braten & Stromso, 2004; Chen, 2012). Also, Shared
Control perception of class supported their both avoidance goals. This was also in line
with the general findings about the effects of Shared Control on other student

outcomes like epistemological beliefs and achievement.

The overall results for student level variables indicated that students’
perception of constructivist learning environment is a significant predictor in
explaining their achievement goals. General findings of the present study are
consistent with the previous studies, although the previous research used different
classroom learning environment questionnaire and focus on different aspects of
learning environment (e.g. Arisoy, 2007; Church et al., 2001; Kizilgunes et al., 2009;
Lau et al., 2008; Sungur & Gungoren, 2009; Yerdelen, 2013). Related literature also
indicated that students’ epistemological beliefs are considerably related with their
achievement goal adoptions (Braten & Stromso, 2004; Chen, 2012; Kizilgunes et al.,
2009; Schutz, Pintrich, & Young, 1993). Overall results related with predictor effects
of teacher-level variables revealed that teachers’ personal characteristics do not have
very important roles to explain in students’ achievement goal adoptions (Yerdelen,
2013). Therefore, to make clear judgments about the correlation about students’
achievement goals and teachers’ personal characteristics, additional and replication

research is needed to further investigate these possibilities.
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5.1.5 Predicting Students’ Perception of Task Value

HLM analyses with Task Value indicated that significant variation did exist
among science classes in students’ perception of task value. Intraclass Correlation
Coefficient (ICC) was computed to assess the percent of variance in Task Value
outcome. ICC revealed that 6% of total variability in students’ perception of task
value can be attributed to teacher or class level variables. These results indicated that
there were significant variations among the classes in students’ responses to task
value items. It confirmed conducting multilevel analyses for this data set.
Accordingly, Intercepts and Slopes as Outcomes Model was tested to investigate
which teacher level variables (Self-Efficacy, Achievement Goal Orientations,
Epistemological Beliefs, Student-Centered Beliefs and Practices, Individual
Citizenship Behavior, and aggregated students’ perception of Constructivist Learning
Environment) influence the effect of student level variables (Epistemological Beliefs
and Constructivist Learning Environment) on students’ perception of task value. For
the specified purpose, the variables that were determined by testing the Random
Coefficient Models were used as level-1 (student level) predictors. Then, the variables
that were determined by testing the Means as Outcomes Models were added to the
intercepts and to significantly random varied level-1 predictors as level-2 (teacher or

class level) predictors. Overall findings were presented in Figure 5.5.

332



€ee

Personal Relevance

Student Negotiation
Epistemological Beliefs

Teacher-level Source
Variables

(Level-2) Certainty

Constructivist Learning

Environment (Aggregated) Justification

. Development
Achievement

Goal Orientations Task Value

Constructivist Learning
Citizenship Behavior Environment (Level-1)

Personal Relevance
Student-Centered Beliefs

Uncertainty

Epistemological Beliefs

Critical Voice

Self-Efficacy
Shared Control

Student Negotiation

Figure 5.5 The final model based on the results of the HLM analysis for predicting Students’ Perception of Task Value.



Among student-level variables, the present study was proposed that students’
perceptions of constructivist learning environment is in a positive correlation with
students’ task value perceptions. The results of HLM analyses revealed that Personal
Relevance, Critical Voice, and Student Negotiation dimensions of Constructivist
Learning Environment and Justification dimension of students’ Epistemological
Beliefs were positively associated with students’ Task Value perceptions (see Figure
5.5). These findings implied that students who perceive that they have opportunities
to relate science to real world, to question what is going on in the lesson freely, and
to communicate with their teachers in the classroom are likely to appreciate the value
of learning tasks, find learning activities enjoyable and helpful to enhance their
learning. At the class level, students with the perception as a class that they have
opportunities to relate science to real world and to communicate with their teachers
in the classroom, tend to find the task, content, and materials in science classes as
important, useful, and interesting. All of these results are partly in line with the
expectation of the study and also partly consistent with the literature that found the
relationships between students’ perceptions of learning environment and their
appreciation value of learning tasks (e.g. Arisoy, 2007). For example, Arisoy (2007)
reported that more positive perceptions of all dimensions of Constructivist Learning
Environment were associated with higher level of task value perceptions. Different
from Arisoy’s (2007) study, in the present study, it was found that uncertainty and
shared control dimensions did not significantly predict task value. The result
concerning shared control may be explained by mean score for this sub-scale of the
CLES: The mean score suggest that students of the study had a less positive
perceptions concerning Shared Control sub-scale compared to other scales (M = 3.08).
This finding may suggest that science teachers partly foster classroom environments
that provide students with active roles as scientific investigators in learning activities
and rarely invite them to take responsibility in the decision making process. Thus,
their students may not be interested in learning tasks, content, and materials that are

provided in science class.
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Current findings also revealed that the students who have more sophisticated
epistemological beliefs in Justification dimension were likely to appreciate the value
of learning tasks. Thus, it appeared that students with sophisticated beliefs in
justifying knowledge are likely to believe that learning tasks, content, and materials
that are provided in science class are important, interesting, enjoyable, and helpful to
enhance their learning. This finding was partly in line with the existing literature
exploring these relations (Paulsen & Feldman, 1999). More specifically, Paulsen and
Feldman (1999) found that students with a naive beliefs in Simple Knowledge, Quick
Learning, and Fixed Ability are less likely to appreciate the value of learning tasks.
Certain Knowledge, similar to the present study, was not found in a relation with task
value. Paulsen and Feldman (1999) explained it by considering domain difference,
because they claimed that Certain Knowledge is the most domain sensitive dimension
among all dimensions. In the present study, it was found that beliefs in all dimensions
of epistemological beliefs except for Justification were not correlated with task value.
Examining the mean scores of these dimensions, it can be seen that Justification and
Development dimension had highest value in all dimensions, but Source and
Certainty were not low to show tentative beliefs in these dimensions (M = 2.94 for
Source, M = 3.27 for Certainty, M = 4.09 for Justification, and M = 3.80 for
Development). Mean scores of Source and Certainty scales were near the mid-point
of the 5-point Likert type scaling, thus, students who believe that scientific questions
have a certain answer and this answer is resided by an authority (e.g. teacher) and less
believe that science is an evolving and changing subject may not appreciate the value
of learning tasks and not find learning activities and tasks enjoyable and helpful to
enhance their learning. It may also dependent familial and social-cultural factors
affecting students’ epistemological beliefs and its relations with task value
perceptions. Therefore, to make clear judgments about the correlation about students’
epistemological beliefs and task value, additional and replication research is needed

to further investigate these possibilities.

335



5.1.6 Predicting Students’ Metacognitive Self-Regulation

HLM analyses with Metacognitive Self-Regulation indicated that significant
variation did exist among science classes in students’ Metacognitive Self-Regulation.
Intraclass Correlation Coefficient (ICC) was computed to assess the percent of
variance in metacognitive self-regulation outcome. ICC revealed that 6% of total
variability in students’ metacognitive self-regulation scores can be attributed to
teacher or class level variables. These results showed that there were significant
variations among the classes in students’ responses to metacognitive self-regulation
items confirming the use of multilevel analyses for this data set. Accordingly,
Intercepts and Slopes as Outcomes Model was tested to investigate which teacher
level variables (Self-Efficacy, Achievement Goal Orientations, Epistemological
Beliefs, Student-Centered Beliefs and Practices, Individual Citizenship Behavior, and
aggregated students’ perception of Constructivist Learning Environment) influence
the effect of student level variables (Epistemological Beliefs and Constructivist
Learning Environment) on students’ Metacognitive Self-Regulation. For the specified
purpose, the variables that were determined by testing the Random Coefficient
Models were used as level-1 (student level) predictors. Then, the variables that were
determined by testing the Means as Outcomes Models were added to the intercepts
and to significantly random varied level-1 predictors as level-2 (teacher or class level)

predictors. Overall findings were presented in Figure 5.6.
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The results of the study indicated that all dimensions of Constructivist
Learning Environment were positively associated with students’ Metacognitive Self-
Regulation (see Figure 5.6). It means that students with perception that they have
opportunities to relate science to real world, to practice the construction of scientific
knowledge, to question what is going on in the lesson freely, to have a shared role in
the class, and to communicate with their teachers in the classroom tend to be more
metacognitively active. Haertel, Walberg, and Haertel (1981) emphasized the
importance of learning environment perceptions as powerful predictors for students’
cognitive, affective, and behavioral outcomes. Gunstone (1994) also emphasized one
focus of constructivist learning environment as enhancing students’ metacognitive
self-regulated learning. Overall results are in line with this focus and revealed that
students that have positive perception of constructivist learning environment use
metacognitive learning strategies more actively. The literature about effects of
learning environment perceptions on metacognitive self-regulation indicated similar
findings (i.e. Ozkal, et al., 2009; Sungur & Gungoen, 2009, Yerdelen, 2013; Yilmaz-
Tuzun & Topcu, 2010). Therefore, the findings of the present study are reasonable to
find out correlations among all dimensions of constructivist learning environment and
metacognitive self-regulation. Similar results were found at class level (see Figure
5.6). Accordingly, Critical Voice, Shared Control, and Student Negotiation were
significant predictors of Metacognitive Self-Regulation. The association of
Constructivist Learning Environment and Metacognitive Self-Regulation were

similar in individual and class level.

On the other hand, the findings of this study also revealed that students with
the naive belief that scientific knowledge is certain and the more sophisticated belief
in justification of knowledge were likely to use metacognitive strategies at higher
levels. This findings were partly supported by the literature. Latter one is in line with
the findings in the literature that students with sophisticated epistemological beliefs
more likely to use metacognitive self-regulation strategies (Chan, 2003; Kardash &
Howell, 2000). However, former one is contradicted and non-expected findings for
both literature and expectation of the present study. In order to provide plausible
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explanations for the positive relationship found between naive beliefs in certain of
knowledge and metacognition, other factors affecting students’ outcomes should be

examined deeply in the future studies.

5.1.7 Predicting Students’ Science Achievement

HLM analyses with Science Achievement indicated that significant variation
did exist among science classes in students’ Science Achievement. Intraclass
Correlation Coefficient (ICC) was computed to assess the percent of variance in
science achievement outcome. ICC revealed that 37% of total variability in students’
Science Achievement scores can be attributed to teacher or class level variables.
These results revealed that there were significant variations among the classes in
students’ responses to science achievement items. Thus, it was appropriate to conduct
multilevel analyses for this data set. Accordingly, to explore the teacher or class level
predictors accounting for between class variations in students’ science achievement,
Means as Outcomes Models were built. Teacher level or class level variables were
Self-Efficacy, Achievement Goal Orientations, Epistemological Beliefs, Student-
Centered Beliefs and Practices, Individual Citizenship Behavior, and aggregated
students’ perception of Constructivist Learning Environment. Overall findings were

presented in Figure 5.7.
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Figure 5.7 The final model based on the results of the HLM analysis for predicting Students’ Science Achievement



The result revealed that that among all dimensions of Constructivist Learning
Environment Scale at student-level, only Student Negotiation was significantly and
positively associated with students’ Science Achievement (see Figure 5.7). It means
that students who perceive to have opportunities communicate with their science
teachers in the classroom appeared to have higher science achievement scores. These
students have positive feelings to involve with other students and their science
teachers in constructing or assessing of an idea. This provides students not only
engaging in learning process but also understanding science better. As far as class
means are considered, however, it was found that the perception that students have
opportunities to have a shared role in the class resulted in lower science achievement.
As seen as in predicting epistemological beliefs and achievement goals, class’
perceptions of participation in planning, conducting, and assessing of learning were
positively but weakly associated with both naive epistemological beliefs and
avoidance goals for the sample of this study. Teachers may invite their students to
participate to design, plan, and conduct the classroom practices, but it may not be
adequate to involve them in class. In addition to, student may perceive taking
responsibilities as an extra and unwanted effort. Some familial and social-cultural
factors may affecting students’ perceptions of teachers’ efforts, though may be not
adequate by their own, which in turn influence their science achievements. Thus, the
results of the present study should be interpreted with caution and considered as

warrant for further research.

In general, the literature found positive association between students’
perception of learning environment and academic achievement and consistent with
the present study (Allen & Fraser, 2007; Baek & Choi, 2002; Dorman, 2001; Fraser,
1989; Goh & Fraser; 1998; Roth, 1997; Snyder, 2005; Wolf & Fraser, 2008; Yerdelen,
2013). Thus, positive correlation between Student Negotiation and Science
Achievement was considered as logical and in line with the expectation of the related
literature and the expectation of the present study. However, other Personal
Relevance, Uncertainty, Critical Voice, and Shared Control dimensions of CLES
were not found associated with Science Achievement. In the study of den Brok et al.
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(2010), none of the dimension of classroom learning environment perception scale
(i.e., WIHIC) found to explain the differences in Biology Achievement scores which
was obtained by grade cards reported thus, they claimed that report card achievement
grades tend to indicate less variance between classes than achievement tests. Non-
significant results may be explained by including other student variables to explain
students’ science achievement. Literature and the present study indicated that
students’ learning environment perceptions were in a correlation with epistemological
beliefs and self-regulation. Epistemological beliefs and self-regulation variables may
mediate the effects of learning environment perceptions on science achievement. It
may be supported with simple correlation analyses results. Simple correlation with all
dimension of CLES and Science Achievement indicated that dimensions of CLES
except for Shared Control were significantly correlated with Science Achievement.
Correlation Coefficients were between .060 and .101. In the present study, mediation
effects of self-regulation on epistemological beliefs and learning environment
perceptions were tested in next section, but deeper investigation is needed in a broader
study. Thus, the results of the present study should be interpreted with caution and

considered as warrant for further research.

Regarding students’ Epistemological Beliefs, science achievement scores
were associated positively with tentative beliefs in Justification of Knowledge and
negatively with naive beliefs in Certainty of Knowledge (see Figure 5.7). Students
who had tentative beliefs in justifying of knowledge like it comes from reasoning,
thinking, and experimenting may encourage students to be meaningful learners and,
thus, more successful in learning science. On the other hand, students who stated
naive beliefs that knowledge is factual and certainly true may not exhibit an efforts to
learn meaningfully, not query deeply provisional status of scientific knowledge, and
thus, not be successful in learning science. This result expected finding and in line
with previous research results that claimed that sophistication of epistemological
beliefs are positively correlated with better academic achievement (Cano, 2005;
Conley et al, 2004; Kardash & Scholes, 1996; Kizilgunes et al., 2009; Schommer,
1990; Schommer, Crouse, & Rhodes, 1992; Schommer & Walker, 1997; Topcu &
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Tuzun, 2009). All of these studies indicated that students that have sophisticated
beliefs about evaluating or justifying of knowledge and that scientific questions are
uncertain and changeable are more successful in their course. These students have
doubts about the certainty of knowledge. Also, they conclude that all knowledge is
subjective and justification of knowledge can be limited to a special case and time.
These students can easily and actively engage in learning (Schommer, 1994) and
adopt to deep approaches (Kizilgunes et al., 2009), and thereby, are more likely to
success in their learning. On the other hand, shared control dimension of CLES
negatively mediated the relationship of students’ tentative beliefs in justification with
science achievement (see Figure 5.7). In other words, the positive relationship
between students’ beliefs in justification and science achievement was weaker in the
classroom where students perceive to have a shared role in the class, and these
students had lower science achievement scores. As said before, teachers’ efforts to
participate them to learning environment actively may be not adequate or may
perceived negatively by students. If students do no perceive an encouraging
environment to participate in planning, conducting, and assessing of learning, they
may refrain to exhibit and to mirror their beliefs that knowledge comes from

reasoning, thinking, and experimenting to success in science.

With respect to self-regulation variables, students who adopt Performance
Avoidance goals were likely to have lower science achievement level. This result was
not surprising and supports the existing literature that indicated negative effects of
Performance Avoidance goals on students’ achievement (i.e. Barzager, 2012; Elliot
& McGregor, 2001; Hsieh, Sullivan, & Guerra, 2007; Yerdelen, 2013). For instance,
Yerdelen (2013) found that science achievement was positively correlated with
mastery approach goals, but negative with performance avoidance goals. Different
from Yerdelen’s (2013) study, in the present study, mastery approach was not
significantly correlated with science achievement. Examining the mean scores of
students on mastery goals subscale, it was seen that their scores were considerably
high. In other words, reported scores indicated that students were mastery goal-
adopted at higher levels, so it can be said that these students do not mirror their goal
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adoptions to science achievement. Regarding performance avoidance goals, the
findings were in line with the expectation of the present study. Students who adopted
performance avoidance goals are have unfavorable judgments about their competence
and afraid of looking incompetent. Therefore, they do not attractive and competent in
class and avoid to be exhibit own abilities not to be looking stupid or incompetent, so
did not participated to class actively. As a result, it is expected that their achievement

in their course is lower that other students.

Overall, results revealed that teachers’ sense of efficacy for Student
Engagement was significantly and positively associated with Science Achievement.
In other words, if a teacher had higher confidence to engage their students to learn,
those students had higher science achievement. These findings support Yerdelen’s
(2013) findings. She found that students had higher achievement scores in the
classrooms taught by science teachers having high level of efficacy in engaging their
students to learn. Woolfolk Hoy et al. (2009) stated that teachers with a strong sense
of efficacy are more likely to spend more time teaching in that subject areas; be more
open to new ideas use strategies that engage students for greater learning. The findings
of the study are considered as logical and in line with the literature (Anderson et al.
1988; Klassen et al., 2011; Ross, 1992; Yerdelen, 2013). On the other hand, Teacher
sense of efficacy for Instructional Strategies and Classroom Management were not
found significantly correlated with science achievement. Yerdelen (2013), in her
study, did not found any relationships of Efficacy for Classroom Management and
Efficacy for Instructional Strategies with Science Achievement. Moreover, in another
study, Vasquez (2008) examined the predictor effects of teacher self-efficacy on
students’ achievement, but none of dimensions of teachers self-efficacy was not found
as predictors of achievement. All of these studies and the present study indicated that
this relationship should be examined and interpreted with caution, but this

consideration may be a warrant to further studies.
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Moreover, findings of the present study, also, indicated that science teachers’
beliefs in development were correlated with students’ science achievement scores.
More specifically, if teachers believed strongly that knowledge is evolving and
changing, their students tend to be more successful in science. This is logical, because
teachers that have sophisticate epistemological beliefs are more aware of student
alternative conceptions, use more effective teaching strategies, and create more
qualified learning environment for students to enhance their learning (Brownlee,
Boulton-Lewis, & Purdie, 2002; Hashweh, 1996). Thus, their students tend to be more

successful in learning. This is supported by the findings of the present study.

5.1.8 Predicting Students’ Science Achievement by Epistemological Beliefs and
Constructivist Learning Environment by Examining Mediator Effects of Self-
Regulation Variables

To see the mediation effect of Self-Regulation variables on the relationship
between the other level-1 predictors (students’ perception of Constructivist Learning
Environment and Epistemological Beliefs) and Science Achievement, two Random
Coefficient Models (Model 1 and Model 2) were tested and compared. Model 1 was
tested without including students’ Self-Regulation variables i.e. Self-Efficacy,
Achievement Goals, Task Value, and Metacognitive Self-Regulation in the model.
They were added to regression equation while Model 2 was run. Overall findings were

presented in Figure 5.8 and 5.9.
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Student-level Variables
(Level-1)

Epistemological Beliefs

Source
Certainty
Justification

Development Student’s
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Constructivist Learning
Environment

Personal Relevance
Uncertainty
Critical Voice
Shared Control

Student Negotiation

Figure 5.8 Model-1 based on the results of the HLM analysis for research question
8.
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Student-level Variables
(Level-1)
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Figure 5.9 Model-2 based on the results of the HLM analysis for research question 8.
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Findings indicated that students’ Science Achievements are predicted by their
Epistemological Beliefs (Certainty, Source, and Justification) and perception of
Constructivist Learning Environment (Student Negotiation) in Model 1 (see Figure
5.8). Regarding Epistemological Beliefs, the students who have naive beliefs in
Certainty of Knowledge and Source of Knowledge obtained lower scores on the
achievement test. Also, students that have more tentative beliefs in the role of
evidence and evaluating claims for the justification of knowledge were more
successful. Regarding students have positive perception about feeling free to
communicate with their science teachers in the classroom have higher science

achievement scores. All of these findings were found in Model 1 (Figure 5.8).

Then, Model 2 were run by adding Self-Regulation variables. After including
students’ self-regulation variables (Self-Efficacy, Achievement Goals, Task Value,
and Metacognitive Self-Regulation) in the model, regarding Epistemological Beliefs,
Source and Justification dimensions were not related to science achievement
anymore. On the other hand, students’ Self-Efficacy was found positively related to
Science Achievement (see Figure 5.9). It was implied that after controlling for Self-
Regulation variables, Source and Justification were not significantly associated with
Science Achievement scores. These two dimensions of Epistemological Beliefs
significantly predicted Science Achievement in the absence of Self-Regulation
variables. Thus, it can be said that Self-Regulation variables mediate the relationship
between Epistemological Beliefs and Science Achievement. These findings are partly
in line with Chen and Pajares (2010)’s results. In their study, Self-Efficacy was a
mediator role for Epistemological Beliefs in Justification and Certainty and students’
Science Achievement. On the other hand, Rastegar et al. (2010) found that
Achievement Goals and Self-Efficacy have a mediator role between Epistemological
Beliefs and Academic Achievement. Kizilgunes et al. (2009), in their analysis, found
that students’ achievement motivation mediated the relations between their
epistemological beliefs and science achievements. Surprisingly, in that study,
tentative beliefs in justification and learning approach were found as negatively
related with self-efficacy. Kizilgunes et al. claimed that 6™ grade students’ responses
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to self-report instruments may be different from their actual beliefs, so this
unexpected findings may depend on a mismatch between students’ reported and

actual beliefs in self-efficacy.

Regarding Constructivist Learning Environment, Student Negotiation
predicted students’ Science Achievement score. It means that students that perceive
to communicate with their science teachers in the classroom have higher science
achievement scores. After including Self-Regulation variables into the model, there
was no any significant changing in relationship between Constructivist Learning
Environment and Science Achievement. These findings contradict some studies in the
literature (e.g. Church et al. 2001; Sungur & Gungoren, 2009; Yerdelen, 2013;
Yildirim, 2012), because the literature claimed that self-regulation variables have a
mediator role on the relationships between learning environment perceptions and
academic achievement. The studies that examined the mediation effects of Self-
Regulation on the relationships between Learning Environment perceptions are so
rare. Thus, this study was a new attempt to attract attention to see mediation effects
of students’ self-regulation on association between their perception of learning

environment and academic achievement.

5.2 Conclusion

The present study was conducted to examine the relationships of 7" grade
students’ perception of constructivist learning environment, epistemological beliefs
and self-regulation with science achievement and teacher level variables. Also,
teacher level variables was examined as predictors of science achievement. Overall,
findings indicated that students’ perceptions of constructivist learning environment
were significant predictors of their epistemological beliefs, self-regulation, and
science achievement. More specifically, students with positive perception of their
learning environment appeared to have more sophisticated epistemological beliefs in
both individual and class level. Almost all dimension of constructivist learning

environment were positively related with tentative beliefs in Justification and
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Development. Also, perception about Personal Relevance and Critical VVoice were
negatively associated with naive beliefs in Source. One impressive result was that
Shared Control was positively correlated with naive beliefs and it supported Ozkal et
al.’s (2009) findings about Shared Control. Moreover, students who have positive
perception of their learning environment were found to believe in their abilities to do
given tasks successfully, set mastery goals generally for themselves, have positive
perceptions of task, and use metacognitive strategies effectively in science classes.
These students tend to have better science achievement. Additionally, results revealed
that students’ epistemological beliefs were significant predictors of their self-
regulation and achievement in science. According to the results, students with more
sophisticated epistemological beliefs tend to be more self-regulated and successful in
science. Regarding the relationship between self-regulation variables and science
achievement, the finding indicated that only performance avoidance goals were
significantly related to science achievement and direction of the relationship was
negative. Thus, it appeared that students who study for the reasons of avoiding
unfavorable judgments about their competence and looking incompetent tend to have

lower levels of achievement in science.

Concerning the mediation effect of self-regulation on the relationship of
epistemological beliefs and learning environment with science achievement, results
showed that without inclusion of self-regulation variables, all epistemological beliefs
variables except for development and student negotiation dimension of constructivist
learning environment predicted science achievement. After inclusion of self-
regulation variables, source and justification lost its predictive power and only
certainty and student negotiation predicted science achievement. Among self-
regulation variables, self-efficacy was found to be significantly linked to science
achievement. These results suggested that self-regulation variables, the most powerful
one was self-efficacy, mediate the relationship of epistemological beliefs variable (i.e.
source and justification) and classroom learning environment perception with science

achievement.
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Regarding class level variables, students’ perception of constructivist learning
environment was found to be positively predicted by teachers’ epistemological
beliefs, self-efficacy beliefs, and ability approach goals. More specifically, results
revealed that students of teachers with sophisticated beliefs in Justification tend to
perceive their science classes as reflecting the characteristics of the constructivist
learning environment (i.e. Personal Relevance, Uncertainty, Critical Voice, and
Student Negotiation) at higher levels. In addition, students taught by teachers who
are self-efficacious for Instructional Strategies and with Ability Approach goals feel
free in their classroom respectively to have a shared role in the class and to practice

the construction of scientific knowledge.

In addition, results showed that high level of teachers’ Efficacy for Student
Engagement was negatively related with students’ naive epistemological beliefs.
Moreover, interestingly, teachers’ naive beliefs in Source and Certainty were found
to be positively associated with students’ sophisticated beliefs respectively in
Justification and Development. Another interesting finding was that teachers’ self-
efficacy in classroom management was negatively related with students’ self-

efficacy.

Furthermore, according to the results, teacher level variables were not
significant predictors of student self-regulation in science classes. However, some of
these variables were found to be significantly linked to students’ perceptions of
constructivist learning environment, epistemological beliefs, and achievement in
science. To conclude, considered significant variances almost for all outcomes, the
selected teacher level variables were not adequate to explain these variances.
Therefore, more studies are needed to examine the effects of any other teacher level
variables on students’ learning environment perceptions, epistemological beliefs,

self-regulation, and science achievement.
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5.3 Implications

This study gains importance due to its two main contributions to the field:
Former one is to investigate factors that influence students’ science achievement by
examining their perceptions of their learning environment, epistemological beliefs,
and self-regulation. Latter one is to contribute to the body of literature by employing
multilevel analysis to examine the role of student-level (Level-1) variables (i.e. self-
regulation, epistemological beliefs, and the perception of learning environment) on
students’ science achievement by including and considering the role of their teachers’
personal characteristics (Level-2) (teachers’ beliefs, goal orientations, and practices)
due to the nested structure of the data. With respect to these two main contributions,
the present study is the first study in the Turkish elementary science education
literature that examines the effects of students’ self-regulation, epistemological
beliefs, and the perception of learning environment on science achievement by
controlling and investigating the role of teachers. Thus, it can be said that the findings
of this study have potential to provide important information and implication for
teachers and their educators, educational policy makers, and researchers that study in

educational psychology and science education.

The findings of the present study revealed that students’ epistemological
beliefs, self-regulation strategies, and academic achievement are significantly
affected by constructivist learning environment perceptions. Accordingly, it is
implied that science teachers should create a classroom learning environment to
encourage students to feel to have opportunities to relate science to real world, to
practice the construction of scientific knowledge, to question what is going on in the
lesson freely, to have a shared role in the class, and to communicate with their teachers
in the classroom. It is also suggested that teachers should aware of their students’
epistemological beliefs when designing course to provide them having shared role
and to engage them in learning science. Tsai (2000) suggested providing
constructivist-based classrooms to improve students learning in science who have

tentative epistemological beliefs. According to the results of the current study, if
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teachers reflect these suggestions to their classrooms, their students are expected to
construct their knowledge, to have tentative or constructivist view of epistemological
beliefs, to be self-efficacious in science, to set goals to do successful in their class, to
appreciate the value of learning tasks, to be more metacognitively active, and, finally,
to be more successful in science class. These findings are important for science
teachers and they could use these suggestions to improve their service to students to

reach educational goals of the curriculum.

The findings of the present study also have implications for teacher educators
that train teachers to enhance students’ positive perceptions of their classroom
learning environment, to be more self-efficacious, to set mastering goals, and so on,
because teachers’ personal characteristics were found to be significantly associated
with students’ perception of learning environment, self-regulation, and science
achievement. Therefore, pre-service teachers should be supported to enhance their
confidence in teaching, set higher goals to be successful in teaching, and have more
sophisticated beliefs by providing more chances for teaching in real classroom
(regarding Mastery Experiences), observing mentor teachers in real classroom
settings (regarding Vicarious Experiences), and providing positive feedbacks to
develop their teaching abilities (regarding Verbal or social persuasions and emotional
states). Moreover, courses in teacher education programs may be enhanced to enhance
teachers’ epistemological beliefs and courses about implementing science education
and about teaching practice may be adapted to support pre-service teachers to be
aware of and enhance students’ constructivist learning environment perceptions and
epistemological beliefs that were addressed in the present study. The findings of this
study and these suggestions may shed light to develop teacher education programs by

educational policy makers to help pre-service teachers to enhance these practices.

Regarding educational researchers, comprehensiveness of this study has
substantial value in educational psychology and its application to science education.
For instance, examination of the associations among students’ perceptions, beliefs,
and cognitive and affective components were remarkable for educational researchers.
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However, with this study, influence of teachers’ personal characteristics on students’
outcomes were also examined. The personal characteristics of teacher were assumed
its strong effects on students’ outcomes about learning. The findings indicated that,
teachers’ personal characteristics were found as affective on students’ outcomes, but
not found as highly effective. With this scope, the findings of this study may shed
light for educational researchers to attempt to investigate these relationships by
including any other teachers’ or students’ level variables and to replicate this study to

generalize its findings.

5.4 Limitations and Recommendations

This study has some limitations and recommendations. First of all is about
providing causal relationships of this study. This is a cross sectional study and limited
to give certain and strong causal relationships to explain how teachers’ personal
characteristics affect student outcomes and how students’ perception of learning
environment and epistemological beliefs affect other student outcomes. To give more
clear explanation for them, experimental or longitudinal research design may be
suggested. Second limitation is about data collection tools that depend on
participants’ self-report. Other types of data collection methods may be useful for
deeper understanding of teachers’ personal characteristics and students’ perception of

learning environment, epistemological beliefs, and self-regulation.

The variables in teacher and student level accounted small part of variances in
between and within class. Therefore, including students’ gender, socioeconomic
status, and prior achievement may be useful to control their possible accounts in these
variance and to see real effects of other teacher and student outcomes in students’
learning and achievement. In addition, new teacher and student level variables like
Job Satisfaction, Teacher Burnout, gender and socio-economic status of teachers and
students, etc. may be included in models to better explain between or within class

variances in student outcome.
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Third limitation and recommendation of this study is about the domain of the
study and characteristics of the participants. This study was restricted to science
domain and the relationships of teacher and student level variables could be
interpreted in science domain. Also, students in the sample of this study were 7%
graders. Therefore, to learn how these variables are associated in other domains and
other grade levels, this study may be replicated in different domains and different

grade levels.

The last limitation is related to Science Achievement Test. In order to assess
students’ science achievement, multiple-choice questions gathered from national
exams that were done by Turkish Ministery of National Education in 2008 and 2009.
The science curriculum in Turkey is heaviliy based on constructivist learning
approach and it purposes to enhance students to learn a scientist rather than passively
learning the scientific knowledge. Research revealed that science teachers are not
capable to employ requirements of constructivist learning approach (Ozden, 2007;
Tekbiyik & Akdeniz, 2008). Most of teachers may still employ traditional teaching
methods. On the other hand, questions in SBS national exams aim to assess higher
order thinking skills and students may feel these questions different and have some
difficulties to solve and to answer them. The low reliability test result of Science
Achievement Tests indicate low, but acceptable reliability score (r = .49). Therefore,
it is expected that the results of the present study are interpreted by considering this
weaknesses of the science achievement test. Furhermore, new studies with more
reliable and appropriate science achievement tests or open-ended questions are
needed to deeper and better understanding of the relationships of students’ and

teachers’ personal characteristics with science achievement.
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APPENDICES

Appendix A: Teacher Questionnaire

Sevgili Meslektagim,

Ogretmenlerimizin dgretmenlik meslegine yonelik bazi yaklagimlarini belirlemek amaciyla bir doktora tezi
yuritmekteyim. Bu nedenle sizlerin gorislerinin alinmasina gerek duyulmustur. Asagida size ait bazi bilgiler istenmektedir.
Bu bilgiler arasinda sizden kesinlikle isminiz veya sizi tanimlayabilecek bir bilgi istenmemektedir. Daha sonraki kisimlarda ise
mesleginize yonelik ifadelerin bulundugu bir dizi anket bulunmaktadir. Bunlardan sizin duygu ve disiincenize en yakin
oldugunu disiindigiinuz tek bir secenegi isaretleyiniz. Kisisel bilgileriniz kesinlikle gizli tutulacaktir. Aragtirmanin amacinin

gerceklesmesi cevaplarinizin igtenligine ve sorularn eksiksiz olarak cevaplamaniza baghdir.
Tesekkurler.

Aras. Gor. Savas PAMUK
ODTU ilkdgretim Balimi

Cinsiyetiniz : Bay @ Bayan @
Yasiniz & e

Kag yildir 6gr lik y ' ?
Universite egitimi gordiigiiniiz fakiiltenin adi

Universite egitimi gordiigiiniiz anabilim dal adi

1. Kisim: Hedef Yonelimleri Anketi

Asagidaki durumlar gergeklestiyse iyi ve bagsarili bir is glinii gegirdigimi digtiniiriim:

1. Benim siniflarim diger 6gretmenlerin siniflarina gére mifredatta daha ilerideyse.

2. Diger 6gretmenlere kiyasla meslegimde daha iyi oldugum igin takdir edildiysem.

3. Benim siniflarim diger 6gretmenlerin siniflarina gére sinavlardan daha yiiksek not
aldiysa.

4. Ogrettigim konular tizerindeki hakimiyetimle 6grencilerimi etkilediysem.

5. Midir / mufettis dersimi gézlemlediginde zayif bir performans sergilemediysem

6. Ogrenciler cevap veremeyecegim herhangi bir soru sormadiysa.

7. Benim siniflarim sinavlarda diger égretmenlerin siniflarindan daha kot sonuglar
almadiysa.

8. Siniflarimin higbirinde konu anlatiminda bir sorun yagamadiysam.

9. Benim siniflarim diger 6gretmenlerin siniflarina gére mifredatta daha geride
degilse.

10. isleyecegim konular kolaysa ve bu yiizden derse hazirlik yapmak zorunda
kalmadiysam.

11. Cok galismak zorunda olmadigim bir giin gegirdiysem.

12. Okumak zorunda oldugum ev ddevi veya sinav yoktu ise.
13. Derste sorun gikaran égrencilerin bazilari derse gelmediyse.
14. Derslerimden bazilari iptal edildiyse.

15. Ek bir sorumluluk almaktan kaginabildiysem.

16. Bir 6gretmen olarak kendim hakkinda yeni bir seyler 6grendiysem.

17. Sinif igerisinde olan bazi olaylar mesleki bilgilerimi derinlestirmede beni daha
istekli yaptiysa.

18. Bir 6grenci konu hakkinda tekrar disinmemi saglayacak bir soru sorduysa.

19. Gegmise gore profesyonel anlamda daha da gelistigimi ve daha etkili bir sekilde
ogrettigimi fark ettiysem.

20. Ogretme becerimle ilgili bir problemin Gstesinden geldiysem.

21. Yeni bir 6gretim metodu gelistirmek igin gok zaman harcarsam ve vermis
oldugum emekler buna degdiyse.

22. Butun gun isimle ilgili ve mesgul olursam.

381

= = = = Kesinlikle

e

e I R

Katilmiyorum

NN N N o~ Katilmiyorum

~N

~

NNNNN N

N N N N N NN

www w ww Kararsizm

w

w

Wwwww w

w W w W w w w

A~ s s » » » Kathyorum

L

B e

R e

wwuwv wn wnwn Kesinlikle

w

w

norunuun n

“w un o nn o o un o unun un

Katiliyorum



2. Kisim: Ogretmen Oz-Yeterlik Anketi

9.

10.

11

12.

3

@

g
Sinifta dersi olumsuz yonde etkileyen davranislari kontrol etmeyi ne kadar 1 2
saglayabilirsiniz?
Derslere az ilgi gosteren 6grencileri motive etmeyi ne kadar saglayabilirsiniz? 1 2
Ogrencileri okulda basarili olabileceklerine inandirmayi ne kadar 12
saglayabilirsiniz?
Ogrencilerin 6grenmeye deger vermelerini ne kadar saglayabilirsiniz? 1. 2
Ogrencilerinizi iyi bir sekilde degerlendirmesine olanak saglayacak sorulari ne 12
olglide hazirlayabilirsiniz?
Ogrencilerin sinif kurallarina uymalarini ne kadar saglayabilirsiniz? 1 2

Dersi olumsuz yonde etkileyen ya da derste gliriiltii yapan 6grencileri ne kadar 1 2
yatistirabilirsiniz?

Farkli 6grenci gruplarina uygun sinif ydnetim sistemini ne kadar iyi 1 2
olusturabilirsiniz?

Farkli degerlendirme yontemlerini ne kadar kullanabilirsiniz? 192
Ogrencilerin kafasi karistiginda ne kadar alternatif agiklama ya da érnek 1

saglayabilirsiniz?

Cocuklarinin okulda basaril olmalarina yardimei olmalari igin ailelere ne kadar 12
destek olabilirsiniz?

Sinifta farkli 6gretim yontemlerini ne kadar iyi uygulayabilirsiniz? 1. 2

3. Kisim: Kisisel Vatandaslik Davranislar Olgegi

Bt O =l > B

Okuldaki sosyal kultiplerde galigirim.

Kendime ait zamanlarda da 6grencilerle ilgilenirim.

Yeni 6gretmenlere yardimci olmada ve yol gostermede gonilli olurum.

Kendi kisisel islerime okul glinleri disinda zaman ayiririm.

Okula nadiren gelmem.

Evde veya okulda 6grenci velilerinin benimle iletisime gecebilmelerini kolaylastiririm.
Ogrenci velilerini okul ile ilgili faaliyetlerde gondillii olmalari ve okulu ziyaret etmeleri igin
davet ederim.

4. Kisim: Ogrenci Merkezli inanglar Olgegi

Dersi hazirlarken 6grenci fikirlerini dikkate almanin etkili bir yol oldugunu distiniyorum.

Ogrencilerin siralarini onlarin birlikte calismalarina olanak saglayacak sekilde
dizenlemeyi tercih ederim.

Ogrencileri sinif panolarini etkili bir sekilde kullanmalari igin tesvik ederim.

Odevleri degerlendirme ve kendi hedeflerini belirleme siirecine dgrencileri dahil ederim.
Ogrencilere, benim yénlendirmem olmadan birlikte galismalari igin zaman ayirmayi bir
oncelik olarak gortrim.

Ogrencileri gdzlem ve sozli iletisim gibi informal yollarla degerlendirmeyi tercih ederim.
Ogrencilerin ilgilerine ve fikirlerine dayali icerige sahip etkinlikler kullanmayi tercih
ederim.
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5. Kisim: Epistemolojik inanglar Anketi

o Euy o 5

10.

1

-

12.

a3;
14.

15.

16.
17.

18.

Tuam insanlar, bilim insanlarinin sdylediklerine inanmak zorundadir.
Bilimde, butin sorularin tek bir dogru yaniti vardir.

Bilimsel deneylerdeki fikirler, olaylarin nasil meydana geldigini merak edip
disiinerek ortaya gikar.

Gunumizde bazi bilimsel distinceler, bilim insanlarinin daha 6nce
dustndiklerinden farklidir.
|

Bir deneye basl ) 6nce, deneyle ilgili bir fikrinizin olmasinda yarar vardir.
Bilimsel kitaplarda yazanlara inanmak zorundasiniz.

Bilimsel ¢alisma yapmanin en énemli kismi, dogru yanita ulasmaktir.
Bilimsel kitaplardaki bilgiler bazen degisir.
Bilimsel ¢alismalarda dustincelerin test edilebilmesi icin birden fazla yol olabilir.

Fen ve Teknoloji dersinde, 6gretmenin soyledigi her sey dogrudur.

. Bilimdeki diistinceler, konu ile ilgili kendi kendinize sordugunuz sorulardan ve

deneysel galigmalarinizdan ortaya gikabilir.

Bilim insanlan bilim hakkinda hemen hemen her seyi bilir, yani bilinecek daha fazla
bir sey kalmamistir.

Bilim insanlarinin bile yanitlayamayacagi bazi sorular vardir.

Olaylarin nasil meydana geldigi hakkinda yeni fikirler bulmak icin deneyler yapmak,

bilimsel ¢alismanin 6nemli bir pargasidir.

Bilimsel kitaplardan okuduklarinizin dogru oldugundan emin olabilirsiniz.
Bilimsel bilgi her zaman dogrudur.

Bilimsel dustinceler bazen degisir.

Sonuglardan emin olmak igin, deneylerin birden fazla tekrarlanmasinda fayda

vardir.

19:
20.

21.
22.

Sadece bilim insanlari, bilimde neyin dogru oldugunu kesin olarak bilirler.
Bilim insaninin bir deneyden aldigi sonug, o deneyin tek yanitidir.

Yeni buluslar, bilim insanlarinin dogru olarak disundiiklerini degistirir.
Bilimdeki, parlak fikirler sadece bilim insanlarindan degil, herhangi birinden de

gelebilir.

23
24.
25,

Bilim insanlan bilimde neyin dogru oldugu konusunda her zaman hemfikirdirler.
lyi cikarimlar, birgok farkl deneyin sonucundan elde edilen kanitlara dayanir.
Bilim insanlan, bilimde neyin dogru oldugu ile ilgili diisiincelerini bazen

degistirirler.

26.

Bir seyin dogru olup olmadigini anlamak igin deney yapmak iyi bir yoldur.
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Appenddix B: Student Questionnaire

Sevgili Ogrenciler,

Bu ¢alisma ile sizlerin 6grenim yasantiniz hakkinda bilgiler alinmasi hedeflenmektedir. Unutmayiniz ki bu bir test

degildir ve dogru ya da yanlis cevap yoktur. Litfen her cimleyi dikkatle okuduktan sonra, size en uygun gelen secenegi
mutlaka isaretleyiniz.

Katkilarinizdan dolay: tegsekkir ederim.
Ar. Gor. Savas PAMUK
0ODTU ilkdgretim Bolimii

Kisisel Bilgiler:

»wN

10.

11.

12,

Cinsiyetiniz nedir? (@ Erkek @ Kz

Kardes sayisi: .
Yaginiz: ........ 2
Gegen do deki Fen ve Teknoloji karne notunuz: ..................
Anneniz ¢alisiyor mu?

@ Galigiyor @ Galismiyor (3 Dizenli bir isi yok @ Emekli
Babaniz ¢caligiyor mu?

@ Caligiyor @ Galismiyor (3 Dizenli bir isi yok (@ Emekli

Anne ve Babanizin egitim diizeyi nedir?

Anne 8. Baba

@ Hig okula gitmemis @ Hig okula gitmemis
@ llkokul @ likokul

3 Ortaokul @ Ortaokul

@3 Ortaokul @ Ortaokul

@) Lise @ Lise

® Universite ® OUniversite

(® Yuksek Lisans (® Yiiksek Lisans

(@ Doktora (@ Doktora

Evinizde kag tane kitap bulunuyor? (Magazin dergileri, gazete ve okul kitaplari diginda)
@ Hig yok ya da gok az (0-10)

@ 11-25 tane

(3 26-100 tane

(@ 101-200 tane

(5) 200 taneden fazla

Evinizde bir ¢calisma odaniz var mi?
@ Evet (@ Hayir

Ne kadar siklikla eve gazete aliyorsunuz?
(@ Higbir zaman (2 Bazen @ Her zaman

Evinizde bilgisayarimiz var mi?

@ Evet (2) Hayir

13. Bilgisayarimizin internet baglantisi var mi?

1) Evet (2) Hayir
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10.

11.

12.

13

14.

35,

16.

107

18.

19.

20.

Kisim: Yapilandirici Ogrenme Ortami Anketi

Aeki

Fen ve Tek
ediniyorum.

ve

okul igi disindaki diinya hakkinda bilgi

Fen ve Teknoloji dersimizde bilimin problemlere her zaman bir ¢ézim
getiremedigini 6greniyorum.

Fen ve Teknoloji dersimizde neyin, nasil dgretildigini rahatlikla
sorguluyorum.

Fen ve Teknoloji dersimizde ne 6grenecegimin planlanmasinda 6gretmene
yardimci oluyorum.

Talnatnit darctocl '

Fen ve j pr
ile tartisiyorum.

i nasil gozecegimi diger 6grenciler

Fen ve Teknoloji dersimizde ne kadar iyi 6grendigimin
degerlendirilmesinde/6l¢lilmesinde 6gretmene yardimci oluyorum.

Fen ve Teknoloji dersimizde 6grendigim yeni bilgilerin okul icinde ve
disinda edindigim deneyimler ile iliskili oldug farkind.

Fen ve Teknoloji dersimizde neyin, nasil 6gretildigini rahatlikla
sorgulamama izin verildiginde daha iyi 6greniyorum.

Fen ve Tek ji dersimizde bilimsel agiklamalarin zaman icinde degistigini
Ogreniyorum.

Fen ve Teknoloji dersimizde diger 6grenciler benim fikrimi agiklamami
istiyorlar.

Fen ve Teknoloji dersimizde bilimin okul igindeki ve digindaki hayatin bir
pargasi oldugunu 6greniyorum.

Fen ve Teknoloji dersimizde hangi etkinliklerin benim igin daha yararl
olacagina karar vermede 6gretmene yardimci oluyorum.

Fen ve Teknoloji dersimizde bilimin, i larin kiiltirel degerlerinden ve
fikirlerinden etkilendigini 6greniyorum.

Fen ve Teknoloji dersimizde fikirlerimi diger 6grencilere agikliyorum.

Fen ve Teknoloji dersimizde karmasik olan etkinlikler igin agiklayici bilgi
isteyebiliyorum.

Fen ve Teknoloji dersimizde okul igindeki ve digindaki diinya hakkinda
ilging seyler 6greniyorum.

Fen ve Teknoloji dersimizde diger 6grencilerin fikirlerini agiklamalarim
istiyorum.

Fen ve Teknoloji dersimizde 6grenmeme engel olabilecek durumlar igin
diigtincelerimi dile getirebiliyorum.

Fen ve Teknoloji dersimizde bilimin, sorularin ortaya konmasi ve ¢6zim
yollarinin olusturulmasinda bir yol oldugunu 6greniyorum.

Fen ve Teknoloji dersimizde herhangi bir etkinlik/aktivite igin ne kadar
zamana ihtiyacim oldugunu égretmene bildiriyorum.
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d.

2. Kisim: Ogrenmede Giidiisel Stratejiler Anketi

Bu ankete cevap verirken asagida verilen olgegi goz oniine aliniz. Eger ifadenin sizi tam olarak yansittigim
diistinliyorsaniz, 7' yi isaretleyiniz. Eger ifadenin sizi hi¢ yansitmadigimi diigiiniiyorsaniz, 1’ i isaretleyiniz. Bu iki durum

daise 1ve 7 ar

da sizi en iyi

ladigini diisiindiigiiniiz numarayi isaretleyiniz. Unutmayin Dogru ya da Yanhs

cevap yoktur yapmaniz gereken sizi en iyi tanimlayacak numarayi isaretlemenizdir.

1. Fen ve Teknoloji dersinde 6grendiklerimi baska derslerde de kullanabilecegimi

distiniyorum.

2. Fen ve Teknoloji dersinden ¢ok iyi bir not alacagimi diginiyorum.

3. Fen ve Teknoloji dersi ile ilgili ok

1 234567

beni hig
yansitmiyor

beni tam olarak
yansitiyor

- e +

beni hig beni tam olarak

layabilecegimden
4.Fen ve Teknoloji dersindeki konulari 6grenmek benim igin 6nemlidir
5. Fen ve Teknoloji dersinde ogretilen temel kavramlari 6grenebilecegimden eminim.
6. Fen ve Teknoloji dersinde, 6gretmenin anlattigi en karmagik konuyu
anlayabilecegimden eminim.

7. Fen ve Teknoloji d

da yer alan en zor konuyu bile

eminim.

9. Fen ve Teknoloji dersinde ¢ok basarili olacagimi umuyorum
10. Fen ve Teknoloji dersinde 6grendiklerimin benim igin faydal oldugunu

distindyorum.

12. Fen ve Teknoloji dersindeki k
13. Fen ve Teknoloji dersinde 6gretilen becerileri iyice 6grenebilecegimden eminim.
14. Dersin zorlugu, 6gretmen ve benim becerilerim géz oniine alindiginda, Fen ve

11. Fen ve Teknoloji dersindeki k I

p da yer alan k
8. Fen ve Teknoloji dersinde verilen sinav ve 6devleri en iyi sekilde yapabilecegimden

cok ilgimi gekiyor.

I L
N N N N NN N NN
R R R U
NN N N NN N NN

(e |

| Iid

k benim igin or idir.

W Wwww W oW ow W W WwWw W oW ow
AR A R R, MY B, M TV BV R BT, Y |
O DD D D DO D O O
N NSNS N

e e e
N NNN N
& &8s &

Teknoloji dersinde basarili olacagimi diisiiniyorum

15. Fen ve Teknoloji dersi sirasinda baska seyler disindGgim icin dnemli kisimlars

siklikla kagirinim.

16. Fen ve Teknoloji dersi ile ilgili bir seyler okurken, okuduklarima odaklanabilmek igin

sorular olugtururum.

17. Fen ve Teknoloji dersi ile ilgili bir seyler okurken bir konuda kafam karisirsa, basa

doner ve anlamak icin ¢caba gosteririm.

18.Eger Fen ve Teknoloji dersi ile ilgili okumam gereken konular anlamakta

=
~
w
&
w
o
~

zorlaniyorsam, okuma stratejimi degistiririm.

19. Yeni bir konuyu detayh bir sekildiercallsmaya baslamadan 6nce ¢ogu kez konunun

nasil organize edildigini anlamak icin ilk olarak konuyu hizlica gézden gegiririm.

20. Fen ve Teknoloji dersinde islenen konulari anladigimdan emin olabilmek igin kendi
kendime sorular sorarim.
21. GCalisma tarzimi, dersin gereklilikleri ve 6gretmenin 6gretme stiline uygun olacak

tarzda degistirmeye caliginm.

22. Genelde derse gelmeden dnce konuyla ilgili bir seyler okurum fakat okuduklarimi
cogunlukla anlamam

Taknalaii d AP | T

23.Fenve Dji d cfllsuken, 1 sadece okuyup geg yerine ne 1 2 3 4 5 6 7
gerektigi di ye caligirm.

24. Fen ve Teknoloji dersine calisirken iyi anlamadigim kavramlari belirlemeye caligirim. 1 2 3 4 5 6 7

25. Fen ve Teknoloji di galisirken, cal larimi yonlendirebilmek icin kendime

hedefler belirlerim. S RO

26. Ders sirasinda not alirken kafam karisirsa, notlarimi dersten sonra dizenlerim. 1 2 3 4 5 6 7
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10.
11

1

13.

14.

16.
17.

18.
19.
20.
215
22.

~N

24.

25.

26.

3

3. Kisim: Epistemolojik inanglar Anketi

Tim insanlar, bilim insanlarinin sdylediklerine inanmak zorundadir.

Bilimde, biitiin sorularin tek bir dogru yaniti vardir.

Bilimsel deneylerdeki fikirler, olaylarin nasil meydana geldigini merak edip distnerek
ortaya gikar.

Glnimuzde bazi bilimsel diisiinceler, bilim insanlarinin daha 6nce disiindiiklerinden

farklidir.
Bir di bagl dan 6nce, deneyle ilgili bir fikrinizin olmasinda yarar vardir.

Bilimsel kitaplarda yazanlara inanmak zorundasiniz.

Bilimsel galisma yapmanin en 6nemli kismi, dogru yanita ulasmaktir.

Bilimsel kitaplardaki bilgiler bazen degisir.

Bilimsel cals larda du: lerin test edilebilmesi icin birden fazla yol olabilir.

Fen ve Teknoloji dersinde, 6gretmenin soyledigi her sey dogrudur.

Bilimdeki disiinceler, konu ile ilgili kendi kendinize sordugunuz sorulardan ve deneysel
¢alismalarinizdan ortaya gikabilir.

Bilim insanlar: bilim hakkinda hemen hemen her seyi bilir, yani bilinecek daha fazla bir
sey kalmamustir.

Bilim larinin bile yanitl agl bazi sorular vardir.

Olaylarin nasil meydana geldigi hakkinda yeni fikirler bulmak icin deneyler yapmak,
bilimsel calismanin 6nemli bir pargasidir.

. Bilimsel kitaplardan okuduklarinizin dogru oldugundan emin olabilirsiniz.

Bilimsel bilgi her zaman dogrudur.

Bilimsel diisiinceler bazen degisir.
Sonuglardan emin olmak igin, deneylerin birden fazla tekrarlanmasinda fayda vardir.

Sadece bilim insanlari, bilimde neyin dogru oldugunu kesin olarak bilirler.
Bilim insaninin bir deneyden aldigi sonug, o deneyin tek yanitidir.

Yeni buluslar, bilim insanlarinin dogru olarak distndiklerini degistirir.

. Bilim insanlari bilimde neyin dogru oldugu konusunda her zaman hemfikirdirler.

lyi gikarimlar, birgok farkli deneyin sonucundan elde edilen kanitlara dayanir.
Bilim insanlari, bilimde neyin dogru oldugu ile ilgili disiincelerini bazen degistirirler.

Bir seyin dogru olup olmadigini anlamak igin deney yapmak iyi bir yoldur.
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1
2.

4. Kisim: Ogrencilere Yonelik Hedef Yonelimleri Olgegi

Fen ve Teknoloji dersinin igerigini mimkin oldug iyi anlamak benim igin 6nemlidir.

Fen ve Teknoloji dersinde amacim siniftaki diger 6grencilerden daha koti performans

sergilemekten kaginmaktir.

3. Fen ve Teknoloji dersinin zorlayici noktalarinin bana ileride olumlu katkilarinin olacagim
disiniyorum.

4. Diger 6grencilerden daha iyisini yapmak benim igin dnemlidir.

5. Fen ve Teknoloji dersinin bana tehdit olusturdug distniyorum.

6. Fen ve Teknoloji dersinden mimkiin oldugunca ok sey 6grenmek istiyorum.

7. Fen ve Teknoloji dersinde beni siklikla motive eden sey, digerlerinden daha koru performans

sergileme korkusudur.

8. Fen ve Teknoloji dersinde verilen her seyi tam olarak 6grenmek arzusundayim.
9. Fen ve Teknoloji dersinin zorlayici noktalari benim icin olumlu etkiler ifade eder.

10. Fen ve Teknoloji dersinde amacim, diger pek ¢ok 6grenciden daha iyi bir not almaktir.

11. Fen ve Teknoloji dersinde 6grenebilecegimden daha azini 6grenmekten korkuyorum.

12. Fen ve Teknoloji dersini okul hayatimda bir tehdit olarak goriiyorum.

13. Fen ve Teknoloji dersindeki tek amacim digerlerinden daha basarisiz olmanin 6niine
gecmektir.

14. Fen ve Teknoloji dersinde 6grenilecek her seyi 6grenemeyebilecegimden siklikla endise
duyuyorum.

15. Fen ve Teknoloji dersinde basarili olmay: bekliyorum.

16. Fen ve Teknoloji dersinde digerlerine gére daha basarili olmak benim i¢in 6nemlidir.

17. Bazen Fen ve Teknoloji dersinin igerigini istedigim kadar iyi anlayamayacagimdan
korkuyorum.

18. Fen ve Teknoloji dersinden mikemmel bir not alacagima inaniyorum.
19. Fen ve Teknoloji dersinde amacim basarisiz olmaktan kaginmaktir.
20. Fen ve Teknoloji dersinde beni siklikla motive eden sey basarisiz olma korkusudur.

21. Fen ve Teknoloji dersinde sadece basarisiz olmaktan kaginmak istiyorum.
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7. Sinif Fen ve Teknoloji Testi

Ug 6grenci |, II, I'teki yaylara oklarla gésterilen
yonlerdeki kuvvetleri uyguluyorlar.

—

()

PN
Il

Yaylarin bu kigilere uyguladiklari kuvvetlerin
yonleri hangi segenekte dogru olarak
verilmigtir?

R 2

e 4+

O« 4+ 1

D— § 4
2.

F kuvveti etkisiyle diizgiin dogrusal yolda
hareket eden bir arabanin, hareketinden bir siire
sonra sofor frene basiyor. Frenin etkisi ile
arabaya etki eden net kuvvet hareket siresince
sifir olduguna gore; bundan sonra arabanin
hareketi i¢in ne sdylenebilir?

A) Suratlenerek yoluna devam eder.
B) Sabit stiratle yoluna devam eder.
C) Frene basildigi anda durur.

D) Yavaslayarak durur.
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3. Bir 6gretmen ogrencilerinden “Kinetik
enerji kiitle ile dogru orantilidir.” ifadesini
dogrulayan bir deney diizenegi hazirlama-
larini istiyor.

Ogrencilerin hazirladig! asagidaki diizenek-
lerde kiitleleri verilmis esit hacimli kiiresel
cisimler, belirtilen yliksekliklerden serbest
birakiliyor ve bu cisimlerin kum havuzunda
olusturduklarn gukurlarin derinlikleri not
ediliyor.

Bunlardan hangisi 6gretmenin istedigi
diizenektir?

A) 3m B) m
) m @
2m 1 [l
® m ® 1 3h
m i 3h ‘ H
® on | ®
C) D)
, 2m
1
1 ® m 2m 3m
' r 3m
3h
! 2h @ ®

4. Ogretmen dgrencilerine, “Bana dyle bir ma-
kara sistemi hazirlayin ki bu sistem, uygu-
ladigim kuvveti K cismine zit yonde iletsin.”
diyor. Ogrenciler de asagidaki diizenekleri
hazirhiyorlar.

Hangisi 6gretmenin istedigi diizenektir?

A B)
Kuvvet
Kuvvet
C) D)
Kuvvet | K
- Kuvvet




5.

Numaralandirilmis 6zdes ampullerle kurulu
sekildeki devrede K anahtari agilip L anahtari

kapatildiginda asagidaki durumlardan hangisi

gergeklesir?
K

%Y

A) 2 ve 3 nolu ampullerin parlakligr aynm kalir.
B) Ana koldan gegcen akim artar.

C) 1 nolu ampulln parlakhg artar.

D) Devrenin esdeger direnci artar.

6.

Cem, yapraklari biraz agik
bulunan K elektroskobunun

to|

deki gibi dokundurdugunda

K
ka
ac

Buna gore K ve L'nin
birbirine dokundurulmadan
onceki yik durumlan

puzuna L cismini gsekil-

nin yapraklarinin énce
panip sonra tekrar
ildigini gozlemliyor.

hangisindeki gibi olabilir?

K L
Notr -
- +
+ +
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7.

Ogretmen; Giil, Tugba ve ilker’den tahtaya
¢izdigi 1. ve 2. devreleri olusturacaklar: bir
deney diizenedi kurmalarini istiyor.

¥

®
®

2. devre

<{_Pil

1. devre

Deney éncesinde dgrenciler agagidaki tah-
minlerde bulunuyorlar.

Gl : 2. devredeki ampuller 1. devre-
dekilere gore daha uzun siire 151k
verirler.

: 2. devredeki ampuller 1. devrede-
kilere gore daha parlak 11k verir-
ler.

: Ampullerin 1. veya 2. devredeki
gibi baglanmasi 1sik verme silirele-
rini degistirmez.

Tugba

iiker

Devrelerdeki pil, iletken tel ve ampuller 6z-
des olduguna gore, deney sonucunda han-
gi ogrencilerin tahmini dogru gikacaktir?

A) Yalniz Gul
C) Gul ve Tugba

B) Yalniz Tugba
D) Tugba ve llker

8.

K, L ve M cisimlerinden M’nin nétr oldu-

gu biliniyor, K ve L'nin yiik durumlari ise
bilinmiyor. K, L'ye dokundurulup ayrildigin-
da K ve L'nin birbirine itme-gekme kuvveti
uygulamadiklari goriiliiyor. K, L'ye do-
kundurulmadan 6nce M’ye dokundurulup
ayrildiginda ise K ve M’nin birbirini ittikleri
gorilayor.

Buna gore, K ve L'nin ilk yiik durumlariyla
ilgili agagida verilenlerden hangileri dogru
olabilir?

I- K ve L nétrdiir.

II- K ve L pozitif ylkladiir.
lll- K pozitif, L negatif yukliddar.

A) Yalniz |
C)l-11

B) Yalniz Il
Dyl -11



9.

Korku, heyecan, mutluluk ve 6fke gibi durum-
larda viicutta adrenalin hormonu seviyesi artar.

Buna gore, asagidaki durumlarin hangisinde
Hiilya'nin adrenalin hormonu seviyesinde artma
beklenir?

A) Yemek yerken su ictiginde
B) Ders calistiktan sonra uyudugunda

C) Her gln, ev islerinde annesine yardim ettiginde
D) Sinavda basarili olunca asiri sevindiginde
10.

Karbonhidrat degeri

brrrrd 2778 A Besinler (100 g)
o= 0@ X g 7
WEEEE2> @
s =3 £33
a b g E E
= L £
B =
-

Doktor, Ayse’ye fazla kilo aldigini sdyleyip
beslenme uzmani (diyetisyen)na géndermistir.
Beslenme uzmani, karbonhidrath besinleri az
yemesini énerip, bazi besinlerdeki karbonhidrat
degerlerini yukaridaki grafikle anlatmigtir.

Ayse, miktarlari esit olan asagidaki yemek-
lerden hangisini yerse, beslenme uzmaninin
onerisine uymus olur?

A) Etli taze fasulye

B) Etli piring pilavi

C) Peynirli makarna

D) Ekmek arasinda tahin helvasi
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11.

Ogretmen: 1

Sekildeki bogaltim
sisteminde verilen 1 ve 2
numarali organlarin isim ve
gorevlerini sdyler misin?

Ogrenci:
1 numarali organ bébrektir, idrari depo eder.
2 numarali organ idrar kesesidir, kani siizer.

Bu agiklamalara gére égrenci ile ilgili olarak
asagidakilerden hangisi sdylenebilir?

A) Bosaltim sistemi organlarini bilmiyor.

B) Bogaltim sistemi organlari ile diger sistemlerin
organlarini ayirt edemiyor.

C) Bosaltim sistemi organlarinin seklini biliyor,
ancak gorevlerini birbirine karistiriyor.

D) Bosaltim sistemi organlarini ve gérevlerini gok
iyi biliyor.

12.

Asadidaki tabloyu hazirlayan 6gretmen,
ogrencilerine tahtadaki yazilar yakindan ve
uzaktan okumalarim séyliiyor.

Sorular Tahtadaki Tahtadaki
. yaziyi yakindan | yaziyi uzaktan
Isimler okuyor mu? okuyor mu?
Ayse Evet Hayir
Ahmet Evet Evet
Mehmet Hayir Evet
Seda Hayir Evet
Ali Evet Evet

Sonuglari tabloya yazan 6gretmen 6gren-
cilerinde hangi géz kusurlarini belirlemek
istiyor?

A) Miyopluk ve hipermetropluk
B) Sasilik ve renk kérliga

C) Astigmatlik ve sasilik

D) Renk koérltgi ve miyopluk



13.

Hipotez: Limon kesilirken goriince
agiz sulanir.

Bu hipotezin dogrulugunu aragtirmak
isteyen bir 6grenci, arkadasinin gézlerini
baglayip ona séylemeden yaninda limon
kesiyor. Sonra da arkadasinin goézleri agik-
ken yaninda limon kesiyor.

Ogrencinin hipotezinin dogru olmasi igin
arkadasinda hangi durumu gézlemesi
gerekir?

A) Her iki durumda da agzinin sulanmasi

B) Her iki durumda da agzinin sulanmamasi
C) Sadece gozleri bagdl iken agzinin sulanmasi
D) Sadece gézleri agik iken adzinin sulanmasi
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14.

Hastanedeki nefroloji (bébrek hastaliklar
ve tedavisi) uzmani Doktor Ahmet, agagi-
daki tabloya hastalarin giinde ne kadar su
ictiklerini yazacaktir.

Ozellikler Giinde
Hastalik adi igilen su
Hasta adi miktari

Sema Demir Bdbrek iltihabi

Idrar yolu
Mehmet Yildiz iitihab
Serdar Kaya Bdbrek tag:
Ayse Yilmaz Bébrek tag:

Buna gore, Doktor Ahmet’in aragtirma
sorusu nedir?

A) Bosaltim sistemi hastaliklari, igilen su mik-
tarina bagh midir?

B) Cok su igen hastalarda idrar daha fazla olur
mu?

C) Bobrek iltihabi bir stire sonra bébrek tasi
olusturur mu?

D) Bosaltim sistemi hastaliklar beslenmeye
baglh midir?
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Appendix D: Assumptions of Hierarchical Linear Modeling Analysis

Comparison of multilevel standard errors with robust standard errors is main
assumption test for Hierarchical Linear Modeling analysis. Considerable differences
between these errors reveal violations of an important assumtions of HLM (Maas &
Hox, 2004). Following parts presented the comparison of multilevel standard errors
with robust standard errors for all outcome variables of this study. Accordingly, there
were not any large differences between values of multilevel standard errors and robust
standard errors. It implied that there is no any serious problem with tenability of

assumptions.

Constructivist Learning Environment Dimensions

Table D.1 Final estimation of fixed effects for Critical VVoice outcome of CLES.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTL, Bo
INTRCPT2, Yoo .000216 .024096 .009 135 993
TEP JUS, Yo .092635 .024066 3.849 135 .000

Table D.2 Final estimation of fixed effects (with robust standard errors) for Critical

Voice outcome of CLES.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTZ, Bo
INTRCPT2, Yoo .000216 .024091 .009 135 993
TEP_JUS, Yo .092635 .022018 4.207 135 .000

Table D.3 Final estimation of fixed effects for Student Negotiation outcome of CLES.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTL, Bo
INTRCPT2, Yoo .001746 .023704 .074 135 .942
TEP JUS, Yo .051540 023672 2.177 135 .031
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Table D.4 Final estimation of fixed effects (with robust standard errors) for Student

Negotiation outcome of CLES.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTZ, Bo
INTRCPT2, Yoo .001746 .023753 .074 135 .942
TEP_JUS, Yo .051540 .024012 2.146 135 .033

Table D.5 Final estimation of fixed effects for Personal Relevance outcome of CLES.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTL, Bo
INTRCPT2, Yoo -.007379 .029332 -.252 135 .802
TEP JUS, Yo .100651 .029338 3.431 135 .001

Table D.6 Final estimation of fixed effects (with robust standard errors) for Personal
Relevance outcome of CLES.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTZ, Bo
INTRCPT2, Yoo -.007379 .029339 -.252 135 .802
TEP_JUS, Yo .100651 .028803 3.494 135 .001

Table D.7 Final estimation of fixed effects for Shared Control outcome of CLES.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTL, Bo
INTRCPT2, Yoo .004017 .027409 147 135 .884
TSELF_IS, Yo .058324 .027384 2.130 135 .035

Table D.8 Final estimation of fixed effects (with robust standard errors) for Shared
Control outcome of CLES.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTL, fo
INTRCPT2, Yoo .004017 .027404 147 135 .884
TSELF_IS, Yo .058324 027719 2.104 135 .037
Table D.9 Final estimation of fixed effects for Uncertainty outcome of CLES.
Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx.d.f.  p-value
For INTRCPTZL, Bo
INTRCPT2, Yoo -.005113 .023938 -214 134 831
TGOALAAP, Yo .072549 .024630 2.946 134 .004
TEP JUS, Yo .073911 .024506 3.016 134 .004
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Table D.10 Final estimation of fixed effects (with robust standard errors) for

Uncertainty outcome of CLES.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTZ, Bo
INTRCPT2, Yoo -.005113 .023870 -.214 134 831
TGOALAAP, Yo, 072549 .025583 2.836 134 .006
TEP_JUS, Yo 073911 .024570 3.008 134 .004

Epistemological Beliefs Dimensions

Table D.11 Final estimation of fixed effects for Certainty outcome of EB.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTY, Bo
INTRCPT2, Yoo .018206 .025759 .707 133 481
TSELF_SE, Y -.063302 .026037 -2.431 133 017
CLE_P_AG, Yo -.091600 .027495 -3.332 133 .001
CLE_S AG, Y 169727 .027400 6.194 133 .000
For CLE_CRI, B:
INTRCPT2, Y10 -.033425 .021482 -1.556 136 122
For CLE_CRI, 2
INTRCPT2, V20 .182706 .021534 8.485 134 .000
CLE_P_AG, ya -.084862 .021975 -3.862 134 .000
CLE_S_AG, y2 .066091 .022418 2.948 134 .004

Table D.12 Final estimation of fixed effects (with robust standard errors) for Certainty

outcome of EB.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTL, Bo
INTRCPT2, Yoo .018206 .025771 .706 133 481
TSELF_SE, Yo -.063302 .028521 -2.219 133 .028
CLE_P_AG, Yo -.091600 .029341 -3.122 133 .003
CLE_S_AG, Yas 169727 .029113 5.830 133 .000
For CLE_CRI, B1
INTRCPT2, Y10 -.033425 021119 -1.583 136 116
For CLE_CRI, p2
INTRCPT2, ¥20 .182706 .021194 8.621 134 .000
CLE_P_AG, Y -.084862 .020146 -4.212 134 .000
CLE_S_AG, Y2 .066091 .022007 3.003 134 .004
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Table D.13 Final estimation of fixed effects for Development outcome of EB.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTZ, Bo

INTRCPT2, Yoo -.007826 .018023 -434 133 .664

TEP_CER, Yo .046886 .017868 2.624 133 .010

CLE_P_AG, Yo .089339 .026301 3.397 133 .001

CLE_U_AG, Yos .092399 .026344 3.507 133 .001
For CLE_PER, B

INTRCPT2, Y10 .128428 .026405 4.864 136 .000
For CLE_UNC, B,

INTRCPT2, ¥20 .147006 .023614 6.225 135 .000

TEP_CER, ¥ -.047183 .017793 -2.652 135 .009
For CLE_CRI, Bs

INTRCPT2, ¥30 126100 .026383 4.780 136 .000
For CLE_SHA, B4

INTRCPT2, Y40 .065024 .020604 3.156 3271 .002
For CLE_NEG, Bs

INTRCPT2, ¥s0 .059882 .021706 2.759 3271 .006

Table D.14 Final estimation of fixed effects (with robust standard errors) for

Development outcome of EB.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx.d.f.  p-value
For INTRCPTZ, Bo

INTRCPT2, Yoo -.007826 .018167 -431 133 .667

TEP_CER, Yo .046886 .017457 2.686 133 .009

CLE_P_AG, Yo .089339 .027800 3.214 133 .002

CLE_U_AG, Yo .092399 .024097 3.834 133 .000
For CLE_PER, B1

INTRCPT2, Y10 .128428 .026404 4.864 136 .000
For CLE_UNC, B2

INTRCPT2, ¥20 .147006 .023168 6.345 135 .000

TEP_CER, ¥z -.047183 .017553 -2.688 135 .008
For CLE_CRI, Bs

INTRCPT2, ¥30 .126100 .026740 4.716 136 .000
For CLE_SHA, B4

INTRCPT2, ¥4 .065024 .021806 2.982 3271 .003
For CLE_NEG, Bs

INTRCPT2, ¥s0 .059882 .020735 2.888 3271 .004
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Table D.15 Final estimation of fixed effects for Justification outcome of EB.

Fixed Effect Coefficient ~ Standard Error ~ t-ratio  Approx. d.f.  p-value
For INTRCPTZ, Bo

INTRCPT2, Yoo -.008807 .018147 -.485 134 .628

TEP_SOU, Yo 043624 .017813 2.449 134 .016

CLE_P_AG, Yo 226351 017710 12.781 134 .000
For CLE_PER, B

INTRCPT2, Y10 225772 .024598 9.178 136 .000
For CLE_UNC, B,

INTRCPT2, ¥20 171546 .023280 7.369 136 .000
For CLE_CRI, B3

INTRCPT2, ¥30 174626 .022195 7.868 136 .000
For CLE_NEG, B4

INTRCPT2, Y40 .086530 .018664 4.636 3274 .000

Table D.16 Final estimation of fixed effects (with robust standard errors) for

Justification outcome of EB.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTY, Bo

INTRCPT2, Yoo -.008807 .018355 -.480 134 .632

TEP_SOU, yu 043624 .020315 2.147 134 .033

CLE_P_AG, Yo .226351 .021753 10.406 134 .000
For CLE_PER, B

INTRCPT2, Y10 225772 .024461 9.230 136 .000
For CLE_UNC, B2

INTRCPT2, y20 171546 .023345 7.348 136 .000
For CLE_CRI, B3

INTRCPT2, ¥30 174626 .022499 7.761 136 .000
For CLE_NEG, B4

INTRCPT2, Y40 .086530 .018666 4.636 3274 .000

Table D.17 Final estimation of fixed effects for Source outcome of EB.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTZ, Bo

INTRCPT2, Yoo .017373 .025825 673 134 502

CLE_P_AG, yu -.115202 027738 -4.153 134 .000

CLE_S_AG, Yo .158652 027547 5.759 134 .000
For CLE_PER, B

INTRCPT2, ¥10 -.045460 .021946 -2.071 3274 .038
For CLE_CRI, B2

INTRCPT2, ¥20 -.055116 .023193 -2.376 3274 .018
For CLE_SHA, B3

INTRCPT2, ¥30 213210 .024085 8.852 135 .000

CLE P _AG, ya -.063867 .021913 -2.915 135 .005
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Table D.18 Final estimation of fixed effects (with robust standard errors) for Source

outcome of EB.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTZ, Bo

INTRCPT2, Yoo .017373 .025842 672 134 502

CLE_P_AG, yu -.115202 .028556 -4.034 134 .000

CLE_S_AG, Yo .158652 027877 5.691 134 .000
For CLE_PER, B

INTRCPT2, ¥10 -.045460 .022263 -2.042 3274 041
For CLE_CRI, B2

INTRCPT2, ¥20 -.055116 .023626 -2.333 3274 .020
For CLE_SHA, B3

INTRCPT2, ¥30 .213210 .021876 9.746 135 .000

CLE_P_AG, yu -.063867 .023317 -2.739 135 .007

Self-Efficacy

Table D.19 Final estimation of fixed effects for Self-Efficacy.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTL, Bo

INTRCPT2, Yoo -.003158 .017662 -179 134 .859

TSELF_CM, Yo -.033282 .016810 -1.980 134 .049

CLE_C_AG, Yo .185225 .017904 10.346 134 .000
For CLE_PER, B1

INTRCPT2, Y10 .165249 .019405 8.516 3270 .000
For CLE_CRI, B

INTRCPT2, ¥20 .221077 .024662 8.964 135 .000

CLE_C_AG, Yz -.045461 .020888 -2.176 135 031
For CLE_SHA, B3

INTRCPT2, ¥30 .052463 .018216 2.880 3270 .004
For CLE_NEG, B4

INTRCPT2, Y40 .064690 .023226 2.785 135 .007

CLE_P_AG, yau .046688 .019393 2.407 135 .018
For EP_JUS, Bs

INTRCPT2, ¥s0 .194016 .019075 10.171 3270 .000
For EP_DEV, B¢

INTRCPT2, Yeo .050640 .017610 2.876 3270 .005
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Table D.20 Final estimation of fixed effects (with robust standard errors) for Self-

Efficacy outcome.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTZ, Bo

INTRCPT2, Yoo -.003158 017677 -179 134 .859

TSELF_CM, Yo -.033282 .016175 -2.058 134 .041

CLE_C_AG, Yo 185225 .016540 11.199 134 .000
For CLE_PER, B

INTRCPT2, ¥10 .165249 .020580 8.030 3270 .000
For CLE_CRI, B2

INTRCPT2, 20 221077 .024746 8.934 135 .000

CLE_C_AG, yz -.045461 .020940 -2.171 135 .032
For CLE_SHA, B3

INTRCPT2, ¥30 .052463 .018179 2.886 3270 .004
For CLE_NEG, B4

INTRCPT2, Va0 .064690 .024373 2.654 135 .009

CLE_P_AG, yau .046688 .020333 2.296 135 .023
For EP_JUS, Bs

INTRCPT2, ¥s0 194016 .022000 8.819 3270 .000
For EP_DEV, fs

INTRCPT2, Y0 .050640 .018100 2.798 3270 .006

Achievement Goal Orientations

Table D.21 Final estimation of fixed effects for Mastery Approach outcome.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTY, Bo

INTRCPT2, Yoo -.002318 .018944 -.122 134 .903

CLE_P_AG, Yu 143719 .019083 7.531 134 .000

CLE_S_AG, Yo -.047543 .018151 -2.619 134 .010
For CLE_PER, B

INTRCPT2, Y10 201736 .022920 8.802 136 .000
For CLE_CRI, B

INTRCPT2, 20 .096045 .023623 4.066 136 .000
For CLE_ NEG, B3

INTRCPT2, ¥30 .039376 .018570 2.120 136 .036
For EP_JUS, B4

INTRCPT2, Va0 375312 .020897 17.960 136 .000
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Table D.22 Final estimation of fixed effects (with robust standard errors) for Mastery

Approach outcome.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTZ, Bo

INTRCPT2, Yoo -.002318 .018756 -.124 134 .902

CLE_P_AG, yu 143719 .021857 6.575 134 .000

CLE_S AG, Yo -.047543 .015685 -3.031 134 .003
For CLE_PER, B1

INTRCPT2, ¥10 .201736 .022962 8.786 136 .000
For CLE_CRI, B2

INTRCPT2, Y20 .096045 .023484 4.090 136 .000
For CLE_ NEG, f3

INTRCPT2, ¥30 .039376 .018555 2.122 136 .035
For EP_JUS, B4

INTRCPT2, Y40 .375312 .021294 17.626 136 .000

Table D.23 Final estimation of fixed effects for Performance Approach outcome.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTZ, Bo

INTRCPT2, Yoo .004435 .020680 214 135 831

CLE_C_AG, Yu .063814 .019486 3.275 135 .002
For CLE_PER, B1

INTRCPT2, ¥10 .108984 .021494 5.071 3271 .000
For CLE_CRI, B,

INTRCPT2, ¥20 .046273 .027014 1.713 136 .089
For CLE_SHA, B3

INTRCPT2, ¥30 .025571 .024185 1.057 136 .293
For CLE_NEG, B4

INTRCPT2, ¥4 .037296 .023829 1.565 136 120
For EP_SOU, Bs

INTRCPT2, ¥s0 .001154 .023661 .049 136 .962
For EP_CER, Bs

INTRCPT2, ¥eo 122453 .021311 5.746 3271 .000
For EP_JUS, B7

INTRCPT2, ¥70 231116 .021338 10.831 3271 .000
For EP_DEV, s

INTRCPT2, Y0 .051963 .022226 2.338 136 021
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Table D.24 Final estimation of fixed effects (with robust standard errors) for

Performance Approach outcome.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTY, Bo

INTRCPT2, Yoo .004435 .020494 216 135 .829

CLE_C_AG, Yu .063814 .021876 2.917 135 .005
For CLE_PER, B1

INTRCPT2, Y10 .108984 .021707 5.021 3271 .000
For CLE_CRI, B2

INTRCPT2, ¥20 .046273 .025541 1.812 136 072
For CLE_SHA, B3

INTRCPT2, V30 .025571 .024083 1.062 136 291
For CLE_NEG, B4

INTRCPT2, Y40 .037296 .023578 1.582 136 116
For EP_SOU, Bs

INTRCPT2, V50 .001154 .025074 .046 136 .964
For EP_CER, Ps

INTRCPT2, Y0 122453 .022498 5.443 3271 .000
For EP_JUS, B7

INTRCPT2, ¥70 231116 .021664 10.668 3271 .000
For EP_DEV, Bs

INTRCPT2, V0 .051963 .022853 2.274 136 .025

Table D.25 Final estimation of fixed effects for Mastery Avoidance outcome.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTL, Bo

INTRCPT2, Yoo .007155 .020663 .346 135 .729

CLE_S_AG, Yau .064252 .020148 3.189 135 .002
For CLE_UNC, B

INTRCPT2, Y10 .036170 .024871 1.454 136 .148
For CLE_SHA, B

INTRCPT2, Y20 .025806 .024472 1.055 136 294
For CLE_NEG, B3

INTRCPT2, V30 .070982 .021491 3.303 3272 .001
For EP_SOU, B4

INTRCPT2, Y40 .092097 .022484 4.096 3272 .000
For EP_CER, Bs

INTRCPT2, V50 155674 .022605 6.887 3272 .000
For EP_JUS, PBs

INTRCPT2, Vo .057076 .021895 2.607 3272 .010
For EP_DEV, B;

INTRCPT2, Y10 .070170 .020835 3.368 3272 .001
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Table D.26 Final estimation of fixed effects (with robust standard errors) for Mastery

Avoidance outcome.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTZ, Bo

INTRCPT2, Yoo .007155 .020709 .345 135 .730

CLE_S_AG, yu .064252 .018130 3.544 135 .001
For CLE_UNC, B

INTRCPT2, ¥10 .036170 .023717 1.525 136 129
For CLE_SHA, B>

INTRCPT2, ¥20 .025806 .025592 1.008 136 .316
For CLE_NEG, B3

INTRCPT2, ¥30 .070982 .024430 2.906 3272 .004
For EP_SOU, B4

INTRCPT2, Y40 .092097 .024059 3.828 3272 .000
For EP_CER, Bs

INTRCPT2, ¥s0 155674 .025844 6.024 3272 .000
For EP_JUS, s

INTRCPT2, Yeo .057076 .024693 2.311 3272 .021
For EP_DEV, B7

INTRCPT2, ¥70 .070170 .024439 2.871 3272 .005

Table D.27 Final estimation of fixed effects for Performance Avoidance outcome.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTZ, Bo

INTRCPT2, Yoo .010725 .021487 499 133 .618

TGOALTAS, Vo1 -.052307 .020616 -2.537 133 013

TEP_JUS, Yo -.040715 .020140 -2.022 133 .045

CLE_S_AG, Y3 .057552 .019676 2.925 133 .005
For CLE_PER, p1

INTRCPT2, Y10 .055992 .021801 2.568 3271 .011
For CLE_UNC, B2

INTRCPT2, ¥20 .052809 .021199 2491 3271 .013
For CLE_NEG, B3

INTRCPT2, ¥30 .056938 .019482 2.923 3271 .004
For EP_SOU, B4

INTRCPT2, Y40 .079320 .024989 3.174 136 .002
For EP_CER, Bs

INTRCPT2, ¥s0 216174 .021953 9.847 3271 .000
For EP_DEV, PBs

INTRCPT2, ¥eo .084337 .017767 4.747 3271 .000
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Table D.28 Final estimation of fixed effects (with robust standard errors) for

Performance Avoidance outcome.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTY, Bo

INTRCPT2, Yoo .010725 021254 .505 133 .614

TGOALTAS, Yo -.052307 .030761 -1.700 133 .091

TEP_JUS, Yo -.040715 .019562 -2.081 133 .039

CLE_S_AG, Yo .057552 .017915 3.213 133 .002
For CLE_PER, B:

INTRCPT2, Y10 .055992 .020971 2.670 3271 .008
For CLE_UNC, B2

INTRCPT2, V20 .052809 .023234 2.273 3271 .023
For CLE_NEG, B3

INTRCPT2, ¥30 .056938 .020397 2.791 3271 .006
For EP_SOU, B4

INTRCPT2, Y40 .079320 .023123 3.430 136 .001
For EP_CER, Bs

INTRCPT2, ¥s0 216174 .022380 9.659 3271 .000
For EP_DEV, Be

INTRCPT2, Vo .084337 .018718 4.506 3271 .000

Task Value

Table D.29 Final estimation of fixed effects for Task VValue outcome.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTL, Bo

INTRCPT2, Yoo -.005063 .017943 -.282 134 778

CLE_P_AG, Yau 132188 .019832 6.665 134 .000

CLE_N_AG, Yo .049984 .019290 2.591 134 011
For CLE_PER, B

INTRCPT2, Y10 .243570 022161 10.991 136 .000
For CLE_CRI, B

INTRCPT2, ¥20 163072 .019570 8.333 3274 .000
For CLE_NEG, B3

INTRCPT2, ¥30 .078546 .017590 4.465 3274 .000
For EP_JUS, B4

INTRCPT2, Va0 .269083 021434 12.554 136 .000
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Table D.30 Final estimation of fixed effects (with robust standard errors) for Task

Value outcome.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTZ, Bo

INTRCPT2, Yoo -.005063 .017685 -.286 134 775

CLE_P_AG, yu .132188 .019841 6.662 134 .000

CLE_N_AG, Yo .049984 .018690 2.674 134 .009
For CLE_PER, B1

INTRCPT2, ¥10 .243570 .020977 11.611 136 .000
For CLE_CRI, B2

INTRCPT2, ¥20 .163072 .020663 7.892 3274 .000
For CLE_NEG, B3

INTRCPT2, ¥30 .078546 .017306 4.539 3274 .000
For EP_JUS, B4

INTRCPT2, Y40 .269083 .021832 12.325 136 .000

Metacognitive Self-Regulation

Table D.31 Final estimation of fixed effects for Metacognitive Self-Regulation.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTL, fo

INTRCPT2, Yoo .001394 .019001 .073 133 .942

CLE_C_AG, yu .080574 .026794 3.007 133 .004

CLE_S _AG, Yo .054939 .025526 2.152 133 .033

CLE_N_AG, Yo .053944 .026905 2.005 133 .047
For CLE_PER, B:

INTRCPT2, ¥10 .152295 .020659 7.372 3266 .000
For CLE_UNC, B2

INTRCPT2, Y20 .063980 .019391 3.299 3266 .001
For CLE_CRI, B3

INTRCPT2, ¥30 .144906 .023712 6.111 136 .000
For CLE_SHA, B4

INTRCPT2, Y40 125467 .018726 6.700 3266 .000
For CLE_NEG, Bs

INTRCPT2, ¥s0 .056237 .019516 2.882 3266 .004
For EP_SOU, Bs

INTRCPT2, Veo .037272 .020948 1.779 136 077
For EP_CER, B7

INTRCPT2, ¥70 .090583 .019554 4.632 3266 .000
For EP_JUS, Bs

INTRCPT2, ¥ 147101 .023367 6.295 136 .000
For EP_DEV, Be

INTRCPT2, Yoo .030919 .019791 1.562 134 120

CLE_C_AG, Yu -.054078 .021859 -2.474 134 .015

CLE_N_AG, Yo .066346 .021560 3.077 134 .003
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Table D.32 Final estimation of fixed effects (with robust standard errors) for

Metacognitive Self-Regulation outcome.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTY, Bo

INTRCPT2, Yoo .001394 .018729 074 133 .942

CLE_C_AG, Yu .080574 .023814 3.383 133 .001

CLE_S AG, Yo .054939 .024349 2.256 133 .026

CLE_N_AG, Yos .053944 .024872 2.169 133 .032
For CLE_PER, B:

INTRCPT2, Y10 152295 .021658 7.032 3266 .000
For CLE_UNC, B>

INTRCPT2, 20 .063980 .017829 3.589 3266 .001
For CLE_CRI, B3

INTRCPT2, ¥30 .144906 .022436 6.459 136 .000
For CLE_SHA, B4

INTRCPT2, Va0 125467 .020121 6.236 3266 .000
For CLE_NEG, Bs

INTRCPT2, ¥s0 .056237 .020799 2.704 3266 .007
For EP_SOU, Bs

INTRCPT2, Yo .037272 .020846 1.788 136 .076
For EP_CER, B7

INTRCPT2, ¥10 .090583 .019904 4.551 3266 .000
For EP_JUS, Bs

INTRCPT2, ¥ 147101 .023489 6.263 136 .000
For EP_DEV, By

INTRCPT2, Y90 .030919 .019884 1.555 134 122

CLE_C_AG, yu -.054078 .020821 -2.597 134 011

CLE_N_AG, Yo, .066346 021481 3.089 134 .003
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Science Achievement

Table D.33 Final estimation of fixed effects for Science Achievement outcome.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTZ, Bo

INTRCPT2, Yoo -.024979 .050426 -.495 133 621

TSELF_SE, Yo .102369 .045116 2.269 133 .025

TEP_DEV, Y02 128757 .042980 2.996 133 .004

CLE_S _AG, Y3 -.092935 .045578 -2.039 133 .043
For CLE_CRI, B1

INTRCPT2, Y10 .045402 .017845 2.544 3272 011
For CLE_NEG, Bz

INTRCPT2, ¥20 .046690 .017078 2.734 3272 .007
For EP_CER, B3

INTRCPT2, ¥30 -.071618 .018420 -3.888 136 .000
For EP_JUS, B4

INTRCPT2, Y40 .056030 .020422 2.744 135 .007

CLE_S AG, yau -.038627 .016830 -2.295 135 .023

Table D.34 Final estimation of fixed effects (with robust standard errors) for Science

Achievement outcome.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTL, Bo

INTRCPT2, Yoo -.024979 .050785 -.492 133 623

TSELF_SE, Yo .102369 .047246 2.167 133 .032

TEP_DEV, Y02 .128757 .051866 2.483 133 .015

CLE_S_AG, Y3 -.092935 .039834 -2.333 133 .021
For CLE_CRI, B1

INTRCPT2, Y10 .045402 .018186 2.497 3272 .013
For CLE_NEG, B

INTRCPT2, ¥20 .046690 .015871 2.942 3272 .004
For EP_CER, B3

INTRCPT2, ¥30 -.071618 .018359 -3.901 136 .000
For EP_JUS, B4

INTRCPT2, Y40 .056030 .018815 2.978 135 .004

CLE_S_AG, yau -.038627 .014269 -2.707 135 .008
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Science Achievement (without Self-Regulation variables)

Table D.35 Final estimation of fixed effects for Science Achievement outcome.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTY, Bo

INTRCPT2, Yoo -.027970 .053825 -.520 136 .604
For CLE_PER, B

INTRCPT2, ¥10 .029681 .019406 1.529 3271 126
For CLE_UNC, B,

INTRCPT2, 20 -.009363 .019680 -476 136 .635
For CLE_CRI, B3

INTRCPT2, ¥30 .040413 .021505 1.879 136 .062
For CLE_SHA, B4

INTRCPT2, Y40 -.012888 .017718 =727 3271 467
For CLE_NEG, Bs

INTRCPT2, ¥s0 .045189 .018425 2.453 3271 .014
For EP_SOU, Bs

INTRCPT2, Y60 -.038910 .018733 -2.077 3271 .038
For EP_CER, B7

INTRCPT2, ¥10 -.045480 .021944 -2.073 136 .040
For EP_JUS, PBs

INTRCPT2, Vs .044732 .021924 2.040 136 .043
For EP_DEV, B

INTRCPT2, Yg0 .012107 .017390 .696 3271 486

Table D.36 Final estimation of fixed effects (with robust standard errors) for Science

Achievement outcome.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTL, Bo

INTRCPT2, Yoo -.027970 .053864 -.519 136 .604
For CLE_PER, B1

INTRCPT2, Y10 .029681 .019652 1.510 3271 131
For CLE_UNC, B,

INTRCPT2, ¥20 -.009363 .018827 -.497 136 .619
For CLE_CRI, Bs

INTRCPT2, ¥30 .040413 .020587 1.963 136 .051
For CLE_SHA, B4

INTRCPT2, Va0 -.012888 .018529 -.696 3271 487
For CLE_NEG, Bs

INTRCPT2, V50 .045189 017632 2.563 3271 011
For EP_SOU, Bs

INTRCPT2, Yo -.038910 .018829 -2.066 3271 .039
For EP_CER, B7

INTRCPT2, Y10 -.045480 .020386 -2.231 136 .027
For EP_JUS, PBs

INTRCPT2, V0 .044732 .020392 2.194 136 .030
For EP_DEV, Bo

INTRCPT2, Y .012107 017046 710 3271 AT7
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Science Achievement (with Self-Regulation variables)

Table D.37 Final estimation of fixed effects for Science Achievement outcome.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTZ, Bo

INTRCPT2, Yoo -.024772 .054034 -.458 136 .647
For CLE_PER, B1

INTRCPT2, ¥10 027242 .019967 1.364 3264 173
For CLE_UNC, B,

INTRCPT2, Y20 -.006664 .018245 -.365 3264 715
For CLE_CRI, B3

INTRCPT2, ¥30 .034263 .021182 1.618 136 .108
For CLE_SHA, B4

INTRCPT2, Y40 -.015159 017770 -.853 3264 .394
For CLE_NEG, Bs

INTRCPT2, ¥s0 .048028 .018421 2.607 3264 .010
For TASK, Bs

INTRCPT2, Yeo .012403 .022091 561 3264 574
For SELF_EFF, B7

INTRCPT2, ¥70 .052381 .024170 2.167 136 .032
For MC_SR, Bs

INTRCPT2, Yo -.035892 .019750 -1.817 3264 .069
For EP_SOU, Bq

INTRCPT2, Y90 -.031001 .020994 -1.477 136 142
For EP_CER, Bio

INTRCPT2, Y100 -.038852 .019163 -2.027 3264 .042
For For EP_JUS, B11

INTRCPT2, Y110 .042605 .021867 1.948 136 .053
For EP_DEV, B12

INTRCPT2, Y120 .013178 .017371 .759 3264 448
For GOAL_MA, B3

INTRCPT2, Y130 -.014692 .018864 =779 3264 436
For GOAL_PA, B4

INTRCPT2, Y140 .003454 .018122 191 3264 .849
For GOAL_MAV, Bis

INTRCPT2, Y150 -.008100 .015846 -511 3264 .609
For GOAL_PAYV, Bis

INTRCPT2, Y160 -.030499 017778 -1.716 3264 .086
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Table D.38 Final estimation of fixed effects (with robust standard errors) for Science

Achievement outcome.

Fixed Effect Coefficient ~ Standard Error  t-ratio  Approx. d.f.  p-value
For INTRCPTZ, Bo

INTRCPT2, Yoo -.024772 .054199 -.457 136 .648
For CLE_PER, B

INTRCPT2, ¥10 027242 .019407 1.404 3264 161
For CLE_UNC, B

INTRCPT2, 20 -.006664 .017561 -.379 3264 .704
For CLE_CRI, B3

INTRCPT2, ¥30 .034263 .020943 1.636 136 104
For CLE_SHA, B4

INTRCPT2, Y40 -.015159 .018658 -.812 3264 417
For CLE_NEG, Bs

INTRCPT2, ¥s0 .048028 .017800 2.698 3264 .007
For TASK, Be

INTRCPT2, Yo .012403 .021223 .584 3264 .559
For SELF_EFF, B7

INTRCPT2, ¥10 .052381 .023498 2.229 136 027
For MC_SR, Bs

INTRCPT2, Vs -.035892 .018066 -1.987 3264 .047
For EP_SOU, B

INTRCPT2, Y90 -.031001 .019058 -1.627 136 .106
For EP_CER, B1o

INTRCPT2, ¥100 -.038852 .020938 -1.856 3264 .063
For For EP_JUS, B11

INTRCPT2, Y110 .042605 .020072 2.123 136 .035
For EP_DEV, B12

INTRCPT2, Y120 .013178 .017301 0.762 3264 446
For GOAL_MA, B3

INTRCPT2, Y130 -.014692 .019020 =772 3264 440
For GOAL_PA, P14

INTRCPT2, Y140 .003454 .017955 192 3264 .848
For GOAL_MAV, B1s

INTRCPT2, Y150 -.008100 .016059 -.504 3264 .614
For GOAL_PAV, Bis

INTRCPT2, Y160 -.030499 .019335 -1.577 3264 115
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Appendix E: Turkish Summary

OGRENCILERIN FEN BiLIMLERI DERSINDEKI BASARILARININ
YAPILANDIRMACI OGRENME ORTAMI ALGISI, EPISTEMOLOJIK
INANCLAR, OZ-DUZENLEME BECERILERI VE OGRETMEN
OZELLIKLERI ILE OLAN ILiSKISININ COK DUZEYLI ANALIZI

Giris

Uluslararasi degerlendirme ¢alismalar1 (Programme for International Student
Assessment, [PISA], 2003; 2006; 2009; Trends in International Mathematics and
Science Study, TIMMS, 1999; 2007), diger iilkelerle karsilastirildiginda Tiirkiye’ nin
Fen Bilimlerinde basarisiz sonuglar elde ettigini gostermistir. Bu sonuglar
Tiurkiye’deki Fen Egitimi arastirmacilarini, Ogrencilerin  Fen Bilimlerini
o0grenmelerini etkileyen muhtemel faktorleri arastirmak igin harekete gecirmistir.
Arastirmalar incelendiginde hem Tiirkiye’ki ¢calismalar hem de diinya literatiiriindeki
caligmalar benzer bulgular ortaya koymustur. Buna gore 6grencilerin 6z-diizenleme
becerileri (6rn. Sungur & Gungoren, 2009; Tas, 2008; 2013; Yerdelen, 2013; Yuruk,
2007), epistemolojik inanglar1 (6rn. Kizilgunes, Tekkaya, & Sungur, 2009, Uysal,
2010) ve 6grenme ortami algilari (6rn. Sungur & Gungoren, 2009; Uysal, 2010;
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Yerdelen, 2013) 6grencilerin fen 6grenimini etkileyen 6nemli birer faktor olarak
bulunmustur. Buna ek olarak 6z-yeterlik (6rn. Tschannen-Moran, Woolfolk-Hoy, &
Hoy, 1998; Woolfolk Hoy & Davis, 2005; Yerdelen, 2013), hedef yonelimi (6rn.
Butler, 2007), epistemolojik inanglar (6rn. Luft & Roehrig, 2007), 6grenci merkezli
inanglar ve kisisel vatandaslik davraniglar1 (6rn. Woolfolk Hoy, Hoy, & Kurz, 2008)
gibi 6gretmenlerin bazi kisisel 6zelliklerinin de 6grencilerin basarilari tizerinde etkisi
oldugu saptanmistir. Bu bulgular dikkate alindiginda bu ¢alismada tiim bu
degiskenlerin 6grenci basarisi tizerindeki etkileri ve birbirleri ile karsilikli iligkilerinin

incelenmesi amaglanmustir.

Egitim psikolojisini arastiran bir¢ok c¢alisma, Ogrencilerin 6z diizenleme
becerilerinin, onlarin 6grenmeleri ve akademik basarilar tizerinde dnemli bir role
sahip oldugunu gostermistir (6rn. Bandura, 1986; Pintrich, 2000; Zimmerman, 2000).
Oz diizenleme becerileri yiiksek olan grenciler, Zimmerman (2000) tarafindan
bireysel olarak bilis, duyus ve davranislarini aktive edebilen, bu dogrultuda hedefler
koyabilen ve bu siireci devamli olarak isletebilen kisiler olarak tanimlanmistir. Bu
ogrenciler kendilerine verilen bir gorevi yapabilmede kendi yeteneklerine daha ¢ok
inanir, kendileri igin daha etkili hedefler koyar, kendilerine sunulan aktivitelerin
degerini anlar ve istbiligsel stratejileri etkili kullanabilirler (Pintrich, 2000;
Risemberg, & Zimmerman, 1992). Oz diizenleme becerileri, bilissel, iistbilissel,
duyussal ve davranigsal siireglerden olusmaktadir. Ilgili literatiir incelendiginde tiim
bu siiregler arasinda duyussal siiregclerden 6z-yeterlik, hedef yonelimleri ve deger
verme algilari, biligsel siireglerden ise iistbiligsel 6z diizenleme becerileri 6grencilerin
ogrenmesini onemli derecede etkileyen faktdrler olarak karsimiza ¢ikmaktadir. Oz
yeterlik, kisinin bir 151 basarmada kendi yeterlikleri hakkindaki yargilaridir (Bandura,
1997). Eger bir dgrenci kendi 6grenme yetileriyle ilgili pozitif bir yargiya sahipse o
ogrenci akademik olarak basarili olmaya daha yatkindir (Areepattamannil, Freeman,
& Klinger, 2011; Britner & Pajares, 2006; Kupermintz, 2002; Lent, Brown, & Larkin,
1984; Pajares, Britner, & Valiante, 2000; Pintrich & DeGroot, 1990; Yerdelen, 2013).
Hedef yonelimleri diger bir 6z diizenleme becerisi bileseni olarak 6ne ¢ikmaktadir
(Pintrich & Schunk, 2002). Ogrencilerin hedef yonelimleri dort ana baslik halinde
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incelenmektedir. Bunlardan birincisi 6grenme yaklasma hedefleridir ve 6grenmeye,
verilen gorevi basarmaya doniik hedefleri kapsamaktadir. Diger bir hedef yonelimi
olan performans yaklasma hedeflerinde ise Ogrenci basariyr diger Ogrencilere
kiyaslanma ve yiiksek not alma i¢in hedeflemektedir. Bir diger hedef yonelimi olan
O0grenme kacinma hedeflerinde, Ogrenci konuyu anlayamamaktan veya yanlis
anlamaktan kaginmaktadir. Dordiincii tip hedef yonelimleri ise performans kaginma
hedefleridir. Bu tip yonelimlerde ise 6grenci basarisiz olmaktan ve diger 6grencilerle
kiyaslandiginda basarisiz goériinmekten kaginmaktadir. Ilgili literatiir 6grenme
yaklagimi hedefleri ile basar1 arasinda pozitif bir korelasyon oldugunu gostermektedir
(6rn. Bargezar, 2012; Linnenbrink-Garcia, Tyson, & Patall, 2008; Yerdelen, 2013).
Fakat performans yaklagsma hedeflerinin basariyla olan iligkisinde ise tutarsiz
sonuglar dikkati ¢cekmektedir. Bazi ¢aligmalar pozitif iliski gosterirken (Barzegar,
2012; Elliot and McGregor, 2001; Wolters, 2004) bazilari ise iliski bulamamustir (Tas,
2008, 2013; Yerdelen, 2013). Oz diizenleme becerilerinin diger bir duyussal siireg
bileseni ise deger verme’dir. I¢sel deger, 6grencinin dgrenmesi ile ilgili verilen bir
Odeve ya da aktiviteye verdigi deger algisidir ve 6grencinin akademik aktivitelere
katilmasinda 6nemli bir motivasyon unsurudur (Wigfield & Eccles, 1992). Hedef
yonelimlerine benzer sekilde deger verme ile ilgili arastirma sonuclarinda da
tutarsizliklar goriilmektedir. Baz1 calismalar pozitif bir korelasyonu isaret ederken
(Bong, 2001, Kzehri azar, Lavasani, Malahmadi, & Amani, 2010), Liem, Lau, ve Nie
(2008) anlamli bir iliski bulamamistir. Oz diizenleme becerilerinin bilissel
boyutundaki bileseni iist bilissel 6z diizenleme, kisinin kendi biligsel siireci
hakkindaki bilgisini ve diizenleyebilmesini ifade etmektedir. Ust bilissel 6z
diizenlemenin basari ile iliskisini inceleyen ¢alismalarin sonuglar1 yine tutarsiz olarak
goriilmektedir. Baz1 ¢calismalar pozitif bir iligski bulurken (Akyol, Sungur, Tekkaya,
2009; Georghiades, 2004; Topcu & Yilmaz-Tuzun, 2009; Yuruk, 2007) diger bazi
caligmalarda ise anlamli bir iliski bulunamamistir (Yerdelen, 2013; Yumusak,
Sungur, & Cakiroglu, 2007). Tiim bu sonuclar incelendiginde yiiksek 6z-yeterlige
sahip, 6grenme yaklagsma veya performans yaklasma hedeflerine odaklanan, derse ve
Odevlere deger veren ve lst biligsel 6z diizenleme becerilerine sahip dgrencilerin

akademik olarak basarili olmalar1 beklenmektedir.
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Ogrencilerin epistemolojik inanglar1, akademik basarilarini etkileyecek diger
bir faktor olarak karsimiza ¢ikmaktadir. Epistemolojik inanglar, bir bireyin, bilginin
ne olduguna, bilmenin ve bilgiyi 6grenmenin nasil gergeklestigine dair inanglar
olarak tanmimlanmaktadir (Hofer & Pintrich, 1997). Hofer ve Pintrich (1997)
epistemolojik inanglar1 tanimlamak i¢in ikili bir yapi ileri siirmiiglerdir: Bilginin
dogasina dair inanglar ve bilmenin dogasina dair inanglar. Bilginin dogasina dair
inanglar bilginin kesinligi ve bilginin basitligi ile ilgili inang¢lar1 kapsamaktadir.
Bilmenin dogasina dair inanglar ise bilginin kaynag1 ve bilmeyi yargilamayla ilgili
inanglar1 kapsamaktadir. Epistemolojik inanglar1 sofistike olan 6grenciler bilimsel
bilginin degisken, yanli, ve gelismekte olabilecegine inanir. Epistemolojik inanglar
naif olan Ogrenciler ise bilimsel bilginin kesin ve degismeyen, kaynaginin tek bir
otoriteye dayandigina dair inanglara sahiptirler. Literatiirde epistemolojik inanglarin
Ogrenci basarisi ile iliskisine (Conley, Pintrich, Vekiri, & Harrison, 2004; Elder,
1999; Kizilgunes, et al., 2009; Schommer, 1990; Smith, Maclin, Hougthon, &
Hennessey, 2000) ve 6z diizenleme becerileri ile iliskisine (Braten & Stromso, 2004;
Bruning, Schraw, & Ronning, 1995; Hofer, 1994; Hofer & Pintrich, 1997; Kizilgunes
et al., 2009; Paulsen & Feldman, 1999; Schutz, Pintrich, & Young, 1993) dair bircok
calisgma mevcuttur. Bu calismalara gore sofistike epistemolojik inanglara sahip
ogrenciler daha yiikksek 0z-yeterlige, icsel hedef yoOnelimlerine, Ogrenme

aktivitelerine deger verme egilimine ve daha yiiksek akademik basariya sahiptirler.

Ogrenci basarisim etkileyen bir diger énemli faktor ise 6grencilerin sinif
ortami algilaridir (Baek, & Choi, 2002; Dorman, 2001; Fraser, 1994; Margianti,
Fraser & Aldridge, 2002). Sinif ortam1 algisina ait ¢alismalarda kullanilan 6lgekler
farkli algilar1 6lgmeye odaklandigi i¢in bu ¢alismalarda genellikle 6l¢ek gelistirmenin
ve dogrulamanin amaglandigr dikkati c¢ekmektedir (Fraser, 1998). Gelistirilen
olgekler ilk zamanlarda 6gretmen merkezli olarak hazirlanmis olmakla beraber zaman
icerisinde Ogrenci merkezli Olcekler gelistirilmistir (Fraser, 2007). Yapilandirici
Ogrenme Ortam1 Anketi (YOOA-CLES; Taylor & Fraser, 1991) 6grenci merkezli
olarak gelistirilen dlgeklerden birisidir. Ogrenci merkezli 6grenme ortami sunmay1

hedefleyen simiflardaki ogrencilerin sinif ortamini nasil algiladiklarini 6lgmeyi
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hedefleyen bu 6lcek, 6gretmenlere 6gretme tekniklerini gelistirmede, aragtirmacilara
ise yapilandirici siif ortami algilari ile ilgili aragtirmalarda yardimci olmasi amaciyla
gelistirilmistir. Olgek bes farkli alt boyuta sahiptir ve bu alt boyutlarla dgrencilerin
smifta 6grendikleri bilimle giinliik yasami iligkilendirebilmelerine, bilimsel bilginin
degisken yapisina, ders icerisinde ne olup bittigine dair sorular sorabilmesine, ders i¢i
planlamalara dair aktif katilimlarina ve sinif i¢i tartismalara aktif katilabilmelerine
dair algilari1 6lgmek hedeflenmistir. Literatiirdeki c¢alismalarda 6grencilerin sinif
ortami algilar1 birgok 6grenci degiskeni ile iliskilendirilmistir. Bunlar arasinda
akademik basar1 (Allen & Fraser, 2007; Baek & Choi, 2002; Dorman, 2001; Goh &
Fraser; 1998; Roth, 1997; Snyder, 2005; Sungur & Gungoren, 2009; Wolf & Fraser,
2008; Yerdelen, 2013), epistemolojik inanclar (Ozkal et al., 2009; Yilmaz-Tuzun &
Topcu, 2010), ve 6z-yeterlik (Arisoy, 2007; Dorman, 2001; Dorman, Fisher, &
Waldrip, 2006; Sungur & Gungoren, 2009; Yerdelen, 2013), hedef yonelimleri
(Ames, 1992; Arisoy, 2007; Sungur & Gungoren, 2009; Yerdelen, 2013), deger
verme (Arisoy, 2007), iist biligsel 6z diizenleme (Yilmaz-Tuzun & Topcu, 2010;
Yerdelen, 2013) gibi 6z diizenleme becerilerinin bilesenleri dikkati ¢gekmektedir. Bu
caligmalara gore sinif ortamimi yapilandirmaci olarak algilayan ogrenciler fen
ogrenmeye doniik daha yiliksek 0z-yeterlige sahipler, i¢sel hedef yonelimlerine
odaklanmuslar, verilen aktivitelerin 6neminin farkindalar, daha yiiksek st biligsel 6z

diizenleme yetisine sahipler ve daha sofistike epistemolojik inanclara sahipler.

Literatiire gore oOgrenci degiskenlerinin disinda Ogretmenlerin  bazi
ozelliklerinin de 6grenci basarist ilizerinde etkili oldugu gozlenmistir (6rn. Butler,
2007; Tschannen-Moran, Woolfolk Hoy, & Hoy, 1998). Woolfolk Hoy, Hoy ve Davis
(2009) oOgretmenlerin bazi inanislarinin onlarin derslerini planlamalarinda, sinif
yonetimi ile ilgili karar almalarinda, 68retme stratejilerini belirlemede, 6grencilerle
iliskilerinde 6nemli bir role sahip oldugunu vurgulanmistir. Ogretmen 6z-yeterligi bu
inanglar arasinda en c¢ok calisilan1 ve gdze batani olarak 6ne ¢ikmistir. Bu inang
Tschannen-Moran ve digerleri (1998) tarafindan, 6gretmenlerin bir dersi basarili bir
sekilde organize etmede ve yliriitmede kendi yeteneklerine dair inanglar1 olarak

tammlanmustir. Oz-yeterlik {i¢ alt boyutta incelenmistir. Bunlar degisik &gretim
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stratejileri kullanmaya doniik 6z-yeterligi ifade eden 6gretimsel stratejiler alt boyutu,
etkili bir sinif yonetimine dair 6z-yeterligi ifade eden siif yonetimi alt boyutu ve
ogrencileri derse bagarili bir sekilde entegre etmeye dair 6z-yeterlik olan 6grenci
entegrasyonu alt boyutundan olusmaktadir. Woolfolk Hoy ve Davis (2005), 6gretmen
0z-yeterliginin 6grencilerin 6z-yeterlikleri, hedef yonelimleri, deger verme algilari,
0z diizenlemeleri ve akademik basarilari iizerinde etkili olabilecegini 6ne slirmiistiir.
Ote yandan Butler (2007), Butler ve Shibaz (2008), Deevers (2000) ve Friedel,
Cortina, Turner ve Midgley (2007) 0Ogretmenlerin hedef yonelimlerinin 6grenci
basarilari, hedef yonelimleri gibi degiskenler iizerinde etkili olabilecegini One
siirmiiglerdir. Oz yeterlikleri yiiksek ve uzmanlik hedef ydnelimi olan dgretmenler
yeni fikirlere ve dgrencilerin 6grenme ihtiyaglarimi karsilayabilecek yeni metotlari
kullanmaya daha agik, onlar1 6grenmeye pozitif yonde zorlayan, ihtiya¢ oldugunda
tekrardan kacinmayan, Ogrencilerin 6grenme motivasyonunu artirici davranan,
ogrencileri aktivitelere aktif olarak dahil eden bir ¢izgi ¢izmeye meyilli olmalari
beklenmektedir. Ogretmenlerin, simif ortamina ve ogrenci degiskenlerine etki
edebilecek bir diger inanglar1 ise 6grenci merkezli inanglaridir. Ogrenci merkezli
inanglara ve pratiklere sahip 6gretmenler 6grencilerinin ilgileri, yetenekleri, bilgileri
ve ihtiyaglar1 konusunda daha iyi farkindaliklara sahiptirler ve bu o6gretmenler
ogretme tekniklerini 68renci ihtiyaclarina odaklanarak planladiklar i¢in 68rencileri
daha basarili olma egilimindedirler (Woolfolk Hoy ve digerleri, 2008). Benzer bir
sekilde o6gretmenligi bir vatandaslik gorevi olarak goren dgretmenler, sorumluluk
almaktan c¢ekinmeme, Ogrencilerle ve aileleri ile daha ¢ok ilgilenme ve genelde
normal meslek beklentilerinin 6tesinde bir gayret sarf etme egilimindedirler
(Woolfolk Hoy ve digerleri, 2008). Ogrenci merkezli pratiklerin ve kisisel vatandaslik
davranislarinin, 6grencilerin 6grenme ortami algilar1 ve motivasyonlari ile pozitif bir
iligki icinde olmasi beklenmektedir. Son olarak O6grenme ortamin1 ve Ogrenci
basarisin1 etkileyebilecek bir diger 6gretmen degiskeni ise onlarin epistemolojik
inanglaridir. Luft ve Roehrig (2007) 6gretmenlerin epistemolojik inanclari ile diger
ogretmen inanglar1 ve bazi 6grenci degiskenlerinin karsilikli bir iliski i¢inde oldugunu
iddia etmistir. Brownlee, Boulton-Lewis ve Purdie (2002) ve Hashweh (1996)’e gore
sofistike epistemolojik inanglara sahip Ogretmenler, OGgrencilerin alternatif
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kavramlarmin konusunda farkindaliklar1 yiiksek, daha efektif 6gretme stratejileri
kullanan, daha kaliteli bir 6grenme ortami yaratan bir karakter ¢izmektedirler. Bu
nedenle 6grencilerin 6grenme ve dgrenme ortamu ile ilgili degiskenlerinin, sofistike
epistemolojik inanglara sahip Ogretmenlerden olumlu yonde etkilenmesi

beklenmektedir.

Ozetle, fen egitimi alaninda, Ogrencilerin fen bilimlerini &grenmelerini
etkileyen muhtemel faktorleri arastirirken, onlarin 6z diizenleme becerileri (0z-
yeterlik, hedef yonelimleri, deger verme, {ist biligsel 6z diizenleme becerileri),
epistemolojik inanclar1 ve yapilandirici 6grenme ortami algilart agisindan incelemek
konusunda bir ihtiya¢ ortaya ¢ikmistir. Bunu yaparken 6gretmen 6zelliklerinin de bu
faktorleri ve O0grenci basarisini etkileyebilecegi goz oniinde bulundurulmalidir. Bu
caligma ile dgrencilerin fen basarilarini etkileyen 6grenci degiskenleri (6z-yeterlik,
hedef yonelimleri, deger verme, list bilissel 6z diizenleme becerileri) 6gretmen
degiskenlerinin (6z-yeterlik, hedef yonelimleri, epistemolojik inanglar, 6grenci
merkezli inanglar ve pratikler ve kisisel vatandaglik davraniglari) etkileri kontrol

edilerek incelenmistir.

Ote yandan Raudenbush ve Bryk (2002) dgrencilerden toplanan verilerin
incelendiginde, verilen cevaplarin tamamen bagimsiz olarak dagilmadiklarini aksine
belirli gruplar halinde yuvalandiklarini iddia etmistir. Bu yuvalanmanin sebepleri
arasinda Ogretmen karakteristikleri, 6grenme ortamlari, okullar1 veya bulunduklar
sehirler gosterilebilir. Bu yuvalanmalari ve 6grenci degiskenleri tizerindeki muhtemel
etkilerini anlayabilmek ve daha dogru sonuglara ulasabilmek i¢in ¢ok diizeyli analiz
yapilmast uygun goriilmiistiir. Cok diizeyli analiz, farkli diizeylerdeki degiskenler
(0grenci degiskenleri birinci diizey, O6gretmen degiskenleri ise ikinci diizeyi
olusturmaktadir) arasindaki iligkileri inceleme firsati sunmaktadir. Bu ¢alismayla bu
iliskilerde incelenerek daha kapsamli sonuglara ulagmak, fen egitimindeki muhtemel

sorunlara dikkat ¢ekmek ve fen egitiminin kalitesinin artirilmasi hedeflenmektedir.
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Bu caligmaya ait 8 temel arastirma sorusu yer almaktadir. Bunlar:

Ogretmen diizeyindeki degiskenler (6z-yeterlik, hedef yonelimleri,
epistemolojik inanc¢lar, 6grenci merkezli inanglar ve pratikler ve kisisel
vatandaglik davraniglari), 6grencilerin yapilandirici 6grenme ortami algilarini

ne derece yordamaktadir?

Ogretmen diizeyindeki degiskenler (6z-yeterlik, hedef yonelimleri,
epistemolojik inancglar, 6grenci merkezli inanclar ve pratikler ve kisisel
vatandaslik davranislar1)) ve Ogrencilerin yapilandiric1 6grenme ortami

algilari, 6grencilerin epistemolojik inang¢larini ne derece yordamaktadir?

Ogretmen diizeyindeki degiskenler (6z-yeterlik, hedef yonelimleri,
epistemolojik inancglar, 6grenci merkezli inanclar ve pratikler ve kisisel
vatandaglik davraniglari), 6grencilerin yapilandirici 6grenme ortami algilar
ve Ogrencilerin epistemolojik inanglari, O6grencilerin &6z-yeterliklerini ne

derece yordamaktadir?

Ogretmen diizeyindeki degiskenler (6z-yeterlik, hedef yonelimleri,
epistemolojik inanglar, 68renci merkezli inanglar ve pratikler ve kisisel
vatandaglik davraniglari), 6grencilerin yapilandirict 6grenme ortami algilari
ve O0grencilerin epistemolojik inanglari, 6grencilerin hedef yonelimlerini ne

derece yordamaktadir?

Ogretmen diizeyindeki degiskenler (6z-yeterlik, hedef yonelimleri,
epistemolojik inancglar, 6grenci merkezli inanglar ve pratikler ve kisisel
vatandaglik davraniglari), 6grencilerin yapilandirict 6grenme ortami algilari
ve dgrencilerin epistemolojik inanglari, 6grencilerin deger verme algilarini ne

derece yordamaktadir?
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6. Ogretmen diizeyindeki degiskenler (6z-yeterlik, hedef yonelimleri,
epistemolojik inanglar, 6grenci merkezli inanglar ve pratikler ve kisisel
vatandashik davraniglari), 6grencilerin yapilandirici 6grenme ortami algilar
ve Ogrencilerin epistemolojik inanglari, ogrencilerin st bilissel 06z

diizenlemelerini ne derece yordamaktadir?

7. Ogretmen diizeyindeki degiskenler (dz-yeterlik, hedef yo6nelimleri,
epistemolojik inancglar, 6grenci merkezli inanglar ve pratikler ve kisisel
vatandaslik davranislari), 6grencilerin yapilandirict 6grenme ortami algilari,
ogrencilerin epistemolojik inanglar1 ve 6grencilerin 6z-dlizenleme becerileri
(0z-yeterlik, hedef yonelimleri, deger verme, ist bilissel 6z diizenleme

becerileri), 0grencilerin fen basarilarini ne derece yordamaktadir?

8. Ogrencilerin 6z-dlizenleme becerileri (6z-yeterlik, hedef yonelimleri, deger
verme, Ust biligsel 6z diizenleme becerileri), Ogrencilerin yapilandirici
O0grenme ortami algilart ve Ogrencilerin epistemolojik inanglarinin

ogrencilerin fen bagarilari ile arasindaki iliskide araci rol oynuyor mu?

Yontem

Bu ¢alisma, Ankara ili Yenimahalle ve Cankaya ilgelerinden rastgele segilen
113 ilkdgretim okulunda 6grenim goren 7. smif dgrencilerinin ve onlarin fen ve
teknoloji  Ogretmenlerinin  katilimiyla, bir dizi Olgek ve testler uygulanarak
yapilmistir. Toplanan veriler, yuvalanmis yapiya sahip oldugu i¢in ¢ok diizeyli analiz

yontemi (HLM) kullanilarak analiz edilmistir.

Evren ve Orneklem

Calismanin evrenini Ankara ilinde yer alan devlet okullarindaki 7. sinif
Ogrencileri ve onlarin fen ve teknoloji 6gretmenleri olusturmaktadir. Toplamda 3281
Ogrenci ve onlarin 6gretmenleri calismaya katilmistir. Hemen hemen her okuldan bir

Ogretmenin dahil oldugu 6gretmen 6rneklemi 137 kisiden olugmaktadir.

419



Veri Toplama Araclan

Calismada kullanilan veri toplama araglar1 6gretmen ve 6grenci olarak iki

kisimdan olugmaktadir.

Osretmen Veri Toplama Araci

Tablo E.1 Ogretmen veri toplama aracinin igerdigi dlgekler.

Veri Toplama Aract Degiskenler
Demografik Bilgi Olgegi Cinsiyet

Yas

Deneyim

Mezun Oldugu Bolim
Ogretmenler i¢in Oz-Yeterlik Olgegi Simnif Yonetimi

Gelistiren: Tschannen-Moran & Woolfolk-Hoy (2001)
Tiirk¢e 've Adaptasyon: Capa, Cakiroglu, & Sartkaya
(2005)

(:)grenci Entegrasyonu
Ogretim Stratejileri

Ogretmenler i¢cin Hedef Yonelimi Olgegi
Gelistiren: Butler (2007)
Tiirkge 've Adaptasyon: Arastirmaci tarafindan yapilmigtir.

Uzmanlik Yaklagma
Performans Yaklagma
Uzmanlik Kaginma
Performans Kaginma

Kisisel Vatandaslik Davranislari Olcegi
Gelistiren: Woolfolk Hoy, Hoy, & Kurz (2008)
Tiirkge 've Adaptasyon: Arastirmaci tarafindan yapilmistir.

Ogretmenlik Meslegine
Doniik Vatandaslik
Davranislari

Ogrenci Merkezli inanclar ve Pratikler Olcegi
Gelistiren: Woolley, Benjamin, & Woolley (2004)
Tiirkge 've Adaptasyon: Arastirmaci tarafindan yapilmistir.

Ogrenci Merkezli inanclar
ve Pratikler

Epistemolojik Inanclar Olgegi
Gelistiren: Conley, Pintrich, Vekiri, & Harrison (2004)
Tiirkge ye Adaptasyon: Ozkan (2008)

Bilginin Kaynagi

Bilginin Degismezligi
Bilginin Gerekcelendirilmesi
Bilginin Gelisimi
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Osrenci Veri Toplama Araci

Tablo E.2 Ogrenci veri toplama aracinin icerdigi dlgekler.

Veri Toplama Araci

Degiskenler

Demografik Bilgi Olgegi

Cinsiyet

Kardes Sayis1

Yas

Fen Notu
Sosyo-Ekonomik Durum

Ogrenmede Giidiisel Stratejiler Olgegi (MSLQ)
Gelistiren: Pintrich, Garcia, & McKeachie (1993)

Tiirkge 'ye Adaptasyon: Sungur (2004)

Oz-Yeterlik
Ust Bilissel Oz Diizenleme
Deger Verme

Hedef Yonelimleri Olgegi
Gelistiren: Elliot & McGregor (2001)

Tiirkge 've Adaptasyon: Senler & Sungur (2007)

Ogrenme Yaklagma
Performans Yaklasma
Ogrenme Kaginma
Performans Kaginma

Yapilandirict Ogrenme Ortami Olgegi

Gelistiren:Taylor, Fraser, & Fisher (1997)
Tiirkge 've Adaptasyon: Yilmaz-Tiiziin, Cakiroglu, & Boone

(2006)

Diinyay1 Ogrenme
Bilimi Ogrenme
Distiinceleri ifade etmeyi

O0grenme
Ogrenmeyi Ogrenme

Tletisim Kurmay1 Ogrenme

Epistemolojik inanglar Olgegi

Gelistiren: Conley, Pintrich, Vekiri, & Harrison (2004)

Tiirk¢e 've Adaptasyon: Ozkan (2008)

Bilginin Kaynagi

Bilginin Degismezligi
Bilginin Gerekcelendirilmesi
Bilginin Gelisimi

Fen Basar1 Testi

14 test sorusu

Calismanmin Sayiltilarn

1. Calismada kullanilan 6lcekler tiim 6grenciler ve dgretmenler icin ayni

sartlarda uygulanmigtir.

2. Ogrenciler ve Ogretmenler

cevaplandirmislardir.

Olceklerdeki maddeleri  ciddiyetle

3. Olgekler uygulanirken Ogretmenler ve &dgrencileri etkilesim halinde

olmamuglardir.
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Bulgular ve Tartisma

Calismada Ogretmen ve Ogrencilerden toplanan veriler, 61 model halinde
HLM yontemi kullanilarak analiz edilmistir. Calismanin bulgular1 8 temel arastirma

sorusu lizerinde incelenmis, rapor edilmis ve tartisiimistir.

Arastirma Sorusu 1: Yapilandirict Ogrenme Ortamm Algilarim1 Yordama

Ik arastirma sorusunda Ogrencilerin yapilandirict ortam algilari, bu
ogrencilerin  6gretmenlerinin  bazi 6zellikleri (6z-yeterlik, hedef yodnelimleri,
epistemolojik inanglar, 6grenci merkezli inanglar ve pratikler ve kisisel vatandaglik
davranislar1) tarafindan tahmin edilmeye calisilmigtir. HLM sonuglart 6grenme

ortami algis1 agisindan siniflar arasinda anlamli bir varyasyon oldugunu géstermistir.

Bu sonuglara gore yapilan analizler 6gretmenlerin epistemolojik inanglarinda
bilginin gergeklestirilmesi alt boyutu, 6grencilerin yapilandirict 6grenme ortamini
agiklamada en etkili Ogretmen faktorii olarak goze carpmaktadir. Bilginin
gerceklestirilmesi alt boyutu, dgrenme ortami algist 6lgeginin alt boyutlarindan
sadece Ogrenmeyi Ogrenme alt boyutunu aciklayamamistir. Bu sonuglar, sinif
icerisinde deneylerin, bilimsel bir argiimanin desteklenmesi i¢in veriler
toplanmasinin = ve  kullanilmasinin = 6neminin farkinda olan &gretmenlerin
siiflarindaki 6grenciler, sinifta dgrendikleri bilimsel bilgileri giinliik hayati ile
eslestirebilmede, bilimsel bilgiyi olusturmada pratik yapma sansina sahip olmada,
ders igerisinde neler olup bittigine dair sorular sormada ve smif icerisinde iletisim
kurmada kendilerini daha 0Ozgir hissetmektedirler. Bu bulgular hem genel
beklentilerle hem de c¢alismanin beklentileriyle uyum igerisindedir. Ancak
ogretmenlerin epistemolojik inanglarmin diger alt boyutlarinin anlamli bir etkiye
sahip olmamalar1 beklentinin biraz disinda kalmistir. Olgeklerin &rneklem bazinda
ortalamalar1 incelendiginde sofistike epistemolojik inanclar i¢in yiiksek, naif inanglar
icin ortalama degerler bulunmustur. Bu degerlerin 6grenci algilarina yansimamis

olmasi, 6gretmenlerin epistemolojik inanglarin1 kendi 6gretim stratejilerine ve sinif
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ici ortama yansitamadiklarina dair bir sonug¢ ortaya cikarmaktadir. Literatiirde
Ogretmenlerin epistemolojik inanglarinin simif i¢i ve 6grenci ¢iktilarna etkisini
arastiran yeteri kadar c¢alisma bulunmamaktadir. Addy (2011) Ogretmenlerin
epistemolojik inan¢larinin, onlarin 6gretme stratejilerini etkileyebilecegini, Hashweh
(1996) ise sofistike epistemolojik inanglara sahip 6gretmenlerin, 68rencileri i¢in daha
zengin bir 6gretim teknigi sundugunu ve dgrencilerine 6grenmeleri i¢in daha ¢ok sans
tanidiklarini iddia etmistir. Bu arastirmalara dayanarak bu ¢alismanin kismen ilgili
literatlirii destekledigi fakat daha net bulgulara ulasmak i¢in hem Ogretmenlerin
epistemolojik inanglarin1 hem de bu inanglarin onlarin 6gretim tekniklerine ve sinif
icine yansimalarinin arastirilmasi i¢in yeni ¢aligmalara ihtiya¢ duyuldugu ortaya

cikmustir.

Sonuglar, O6gretmenlerin hedef yonelimleri agisindan incelendiginde
performans yaklagsma hedeflerinin, 6grencilerin bilimi 6grenme algilar1 ile pozitif
iligkili oldugu bulunmustur. Bir bagka deyisle, diger Ogretmenlere kiyasla daha
basarili goriinmek isteyen Ogretmenlerin Ogrencileri, O6grenme ortami algilar
acisindan bilimi 6grenme konusunda kendilerini daha Ozgiir hissetmislerdir.
Ogretmenlerin  uzmanliktan daha ¢ok performanslarini  gdsterme hedefleri
belirlemelerinin sebebi olarak, 6grencileri segcmek i¢in yapilan ulusal smavlar ve
bunlara hazirliklar gosterilebilir. Ogretmenler, smmiflarindaki 6grencilerin diger
siiflara gore daha basarili olmasi i¢in ve dolayistyla kendisinin de bagarili goriinmesi
i¢in bu hedefleri belirlemis olabilir. Ote yandan epistemolojik inanglardakine benzer
sekilde, alt boyutlarin ortalamalar1 incelendiginde uzmanlik hedeflerinin ortalamalar
en yiiksek skor olarak karsimiza ¢ikmaktadir. Ancak gerek rekabetci ortam ve gerekse
ogretmenlerin uzmanlikla ilgili goriislerini sinif ortamina yansitamamasi sebebiyle,
bu hedefler ile 6grencilerin yapilandirici 6grenme ortami algilart arasinda anlamli bir
iligki bulunamamistir. Halbuki, Butler ve Shibaz (2008), 6gretmenlerin uzmanlik
yaklagma hedeflerinin, 6grencilerin 6gretmen destegi algilart ile pozitif bir iliski
icinde oldugunu tespit etmistir. Yani 6gretmenler uzmanhig: ve kendini gelistirmeyi
hedefliyorsa, dgrencilerin destek algilar1 artmaktadir. Ogretmen hedef yonelimleri ve
bu yonelimlerin 6grenci degiskenleri ile iliskisi ¢ok fazla calisilmadigi i¢in bu
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calismanin sonuglarini literatiirle karsilastirmak konusunda sikintilar mevcuttur. Bu
nedenle 6gretmen hedef yonelimleri ve 6grenci degiskenleri ile iliskisi konusunda

yeni ¢aligsmalara ve onlarin derinlemesine yorumlanmasina ihtiya¢ duyulmaktadir.

Son olarak 6gretmenlerin 6z-yeterliklerinde 6gretme stratejisi alt boyutu ile
ogrencilerin 6grenmeyi 6grenme algilar1 arasinda pozitif bir iliski bulunmustur. Buna
gore, eger bir 0gretmen kendisini farkli ve etkili 6gretim stratejileri kullanma
konusunda kendi yeteneklerine inaniyorsa, Ogrencileri Ogrenmeyi Ogrenme
konusunda kendilerini daha rahat hissetmektedirler. Bu beklenen bir sonugctur, ¢tnkd
bu tip Ogretmenler, dersi zenginlestirmek, Ogrenci ihtiyaglarina daha ¢ok yanit
verebilmek i¢in Ogrencileri dersi planlamaya katilma, degerlendirme siirecine ve
ogrenmeleri ile ilgili kararlarda fikirlerini beyan etme konusunda daha
cesaretlendirici davranip, bunu bir 6gretim teknigi olarak kullanabilirler. Woolfolk
Hoy ve digerleri (2009)’nin iddia ettigi gibi Ogretim teknikleri konusunda
yeteneklerine giivenen dgretmenler, daha etkili ve degerli 6gretim stratejileri tiretme

ve uygulama konusunda bir adim 6nde yer almaktadirlar.

Ozetle, sofistike epistemolojik inanglara sahip, Ogretme yetenekleri
konusunda kendisine giivenen, uzmanlik ya da performans odakli hedef
yonelimlerine sahip O6gretmenlerin daha c¢ok ogrenci merkezli bir smif ortami
olusturmas1 ve dgrencilerinin bu ortami kendi 6grenmeleri i¢in pozitif algilamalar
beklenmektedir. Bu ¢alismanin sonuglart kismen de olsa bu beklentileri
desteklemektedir. Ancak ileriki caligmalarda, bu konuda daha ¢ok arastirma

yapilmasina gereksinim oldugu agiktir.

Aragtirma Sorusu 2: Epistemolojik inanclar1 Yordama

Bu arastirma sorusunda ogrencilerin epistemolojik inanglari, onlarin
yapilandirici 6grenme ortami algilart ve 6gretmenlerinin bazi 6zellikleri (6z-yeterlik,
hedef yonelimleri, epistemolojik inanglar, 6grenci merkezli inanglar ve pratikler ve

kisisel vatandaslik davranislari) tarafindan tahmin edilmeye calisilmistir. HLM
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sonuglar1 epistemolojik inanglar agisindan siniflar arasinda anlamli bir varyasyon

oldugunu gostermistir.

Sonuglar, 6grenci diizeyinde, yapilandirict 6grenme ortami algisinin sofistike
epistemolojik inanglari ile pozitif bir iliski i¢inde oldugunu gostermektedir. Buna gore
siniflarinda, 6grendikleri bilimsel bilgileri giinliik hayat ile eslestirebilmede, bilimsel
bilgiyi olusturmada pratik yapma sansina sahip olmada, ders icerisinde neler olup
bittigine dair sorular sormada, dersi planlamaya, bi¢imlendirmeye dahil olmada ve
smif igerisinde iletisim kurmada kendilerini daha 06zgiir hisseden 6grencilerin
epistemolojik inanclar1 bilimin gerekcelendirilmesi ve gelisiminde daha sofistike
gorinmektedir. Ote yandan bilimin kaynaginda naif olan 6grenci, simf igindeki
kendilerini rahat hissetme konusunda, inanglar1 diinyay1 6grenme ve diisiincelerini
ifade etmeyi 6grenme degiskenleri acisindan zayif bir goriiniim ¢izmektedir. Ancak
bu dgrenciler 6grenmeyi 6grenme yani dersteki 6grenme ortamina miidahale etme
konusunda daha giiglii bir algi gostermiglerdir. Benzer bir sekilde bilimin
degismezligi yoniinde naif bir inanis seviyesi gosteren dgrenciler de ders ortaminin
sekline, siirecine daha ¢ok miidahale etme algisina sahipler. Epistemolojik inanclar
tahmin edilirken Ogrencilerin 6grenme ortami algilar1 bir de smif bazinda
degerlendirilmistir. Simif ortalamalar1  dikkate alindiginda, yine 0Ogrenci
diizeyindekine benzer sonuglar elde edilmistir. Tim bu bulgular incelendiginde,
O0grenmeyi Ogrenme faktoriine bagli sonuclar disindaki tiim bulgular literatiirle
ortlismektedir ancak Ogrenmeyi Ogrenme faktorii genel olarak negatif bir etki
gostermistir. Ogrencilerin, 6grenmeyi 6grenme alt boyutuna verdikleri cevaplarin
ortalama skorlar1 incelendiginde 3.08 gibi orta bir degerle karsilagilmaktadir. Bu
sonu¢ bize Ogretmenlerin Ogrencileri, dersi planlama, siireci birlikte yonetme ve
birlikte karar alma gibi siireglere ¢ok dahil etmedigini gdstermektedir. Benzer bir
sonuca Ozkal ve digerleri (2009) de ulasmustir. Burada 6gretmenlerin sinif igerisinde
nasil davrandiklarinin incelendigi ve bunun iistiine bir de ailesel ve sosyo kiiltiirel
faktorlerin de dahil edildigi yeni ¢calismalara ihtiya¢ duyuldugu ortaya ¢ikmistir. Tiim
bu sonuglar literatirle karsilastirildiginda, bulgularin genel olarak literatiir ile
ortiistiigli goriilmiistiir (6rn. Tsai, 2000; Ozkal ve digerleri, 2009). Tsai (2000)
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sofistike epistemolojik inanglara sahip olan &grencilerin, sinif ortamlarni daha
yapilandirici olarak algiladiklarmi vurgulamistir. Yine Ozkal ve digerleri (2009)’de
benzer bir sekilde 6grenme ortamlarini yapilandirici olarak algilayan dgrencilerin,
epistemolojik inanglarmin diger Ogrencilere gore daha sofistike oldugu ortaya
¢ikmistir. Bu durum sadece 6grenmeyi 6grenme alt boyutunda beklentilerin disinda
cikmustir ve tartismal1 bir sonugtur. Burada 6gretmenlerin siif ici katilima yeterince
onem vermedigine vurgu yapilmakla birlikte bu konunun daha derinlemesine

aragtirilmasi tavsiye edilmektedir.

Ogretmen degiskenlerini etkisi incelendiginde ise, 6gretmenlerin dgrencileri
derse entegre etme konusunda yiiksek 0z-yeterlige sahip olmalari, 6grencilerin
bilginin degismezligi konusundaki naif inaniglarin1 azaltmaktadir. Bu beklenen bir
sonuctur ancak, bilginin kaynagi ve degismezligi konusunda naif inanislara sahip
Ogretmenlerin Ogrencileri, bilginin gerek¢elendirilmesi ve gelisimi konusunda
sofistike inaniglara sahip ¢ikmistir. Bu beklenmeyen bir sonugtur ve 6gretmenlerin
kendi epistemolojik inanglarin1 siniflara, Ogretimlerine ve Ogrencilerine
aktaramadiginin bir gostergesidir. Bu yorumun disinda 6grencilerin ailesel ve sosyo-
kiiltiirel degiskenlerinin de etkisi olabilecegi diisiiniilmektedir. Bu konuda daha
derinlemesine ¢aligmalar yapilmasi, konunun daha iyi anlasilmasi ve bulgularin daha

derinlemesine incelenmesi hususunda bir ihtiyag olarak gortilmektedir.

Arastirma Sorusu 3: Oz-Yeterlik Inanclarim1 Yordama

Bu arastirma sorusunda Ogrencilerin 0z-yeterlik inanglari, onlarin
epistemolojik inanglari, yapilandirici 6grenme ortami algilar ve 6gretmenlerinin bazi
Ozellikleri (6z-yeterlik, hedef yonelimleri, epistemolojik inanglar, 6grenci merkezli
inanglar ve pratikler ve kisisel vatandaglik davranislar1) tarafindan tahmin edilmeye
calistimistir. HLM sonuglar 6z-yeterlik agisindan smiflar arasinda anlamli bir

varyasyon oldugunu gostermistir.
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Sonuglar, 6grenci diizeyinde, yapilandiric1 6grenme ortami algisinin onlarin
0z-yeterlik inanglar ile pozitif bir iliski i¢inde oldugunu gostermektedir. Buna gore
siiflarinda, 6grendikleri bilimsel bilgileri glinlik hayat1 ile eslestirebilmede, ders
icerisinde neler olup bittigine dair sorular sormada, dersi planlamaya,
bicimlendirmeye dahil olmada ve sinif icerisinde iletisim kurmada kendilerini daha
Ozgiir hisseden 6grencilerin 6grenmeye kars1 daha fazla 6z-yeterlige sahip olduklari
ve daha zor konulara karsi istekli olduklar1 goriilmiistiir. Benzer sonuglar 6grenme
ortami algilariin sinif diizeyinde incelenmesinde de karsimiza ¢ikmaktadir. Tiim bu
sonuclar beklenti dahilindedir ve literattrle uyumludur (6rn. Arisoy, 2007; Sungur &
Gungoren, 2009; Yerdelen, 2013). Ote yandan dgrencilerin epistemolojik inanglart
incelendiginde ise bilimin gerekcelendirilmesi ve bilimin gelismesi hakkinda daha
sofistike inanglara sahip olan 6grenciler, daha yiiksek 0z-yeterlik inanci gostermisler
ve kendilerini Fen’i &6grenmede daha yetenekli ve kapasiteli gormiiglerdir.
Literatiirdeki calismalar incelendiginde de buna paralel sonucglar1 gérmek

mumkunddr (6rn. Chen, 2012; Chen & Pajares, 2010; Paulsen & Feldman, 1999).

Ogretmen diizeyindeki degiskenler incelendiginde, &gretmenlerin sinif
yOnetimi konusundaki 6z-yeterliklerinde rapor ettikleri yiiksek skorlar, dgrencilerin
0z-yeterliklerindeki skorlar ile ters iliskili olarak bulunmustur. Yani sinif yonetiminde
kendisini iyi olarak diisiinen 6gretmenlerin 6grencileri, daha diigiik 6z-yeterlige sahip
bulunmustur. Burada ogretmenlerin nasil bir smf yonetimi tercih ettiklerini
derinlemesine incelemek gerekmektedir. Eger 6gretmen iyi bir sinif yonetimi derken
kat1 kurallar ve disipline edici davraniglarla sinifi yonetmeye calismigsa, 6grencilerin
diisiik oz-yeterlik gostermeleri normal karsilanabilir. Bu konuda yapilacak yeni
calismalarda 6gretmenin sinif icerisinde gosterdigi sinif yonetimi teknikleri detayl

incelenmeli ve bulgular buna gore yorumlanmalidir.

Arastirma Sorusu 4: Hedef Yonelimlerini Yordama

Bu arastirma sorusunda 6grencilerin hedef yonelimleri, onlarin epistemolojik

inanclari, yapilandirict 6grenme ortami algilar1 ve dgretmenlerinin bazi 6zellikleri
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(6z-yeterlik, hedef yonelimleri, epistemolojik inanglar, 6grenci merkezli inanglar ve
pratikler ve kisisel vatandaslik davranislari) tarafindan tahmin edilmeye caligilmistir.
HLM sonuglart hedef yonelimleri agisindan siniflar arasinda anlamli bir varyasyon

oldugunu gostermistir.

Hedef yonelimlerini her bir alt boyutta tek tek ele alirsak, 6grenme yaklagma
hedeflerini  yiiksek olan Ogrencilerin, epistemolojik inanglarda  bilginin
gerekcelendirilmesi alt boyutunda, 6grenme ortami algilarinda ise diinyay1 6grenme,
diisiinceleri ifade etmeyi 0grenme ve iletisim kurmayir 6grenme alt boyutlarinda
yiiksek skorlara sahip olduklar1 goriilmiistiir. Buna gore 6grenci, kendi gelisimi
acisindan 6grenmeyi hedeflemisse, deneylerin, veri toplamanin bilginin olusumunda
onemli yer tuttugunu, 6grendigi bilgileri kendi giinlik yasamiyla iliskilendirmede,
diisiincelerini sinif i¢inde 6zgiirce ifade etmede ve sinif icinde iletisim kurmada rahat
hissettigini gostermistir. Tiim bu sonuglar siirpriz olmayip 6grenme ortamlar
(Arisoy, 2007; Kizilgunes et al., 2009; Lau et al., 2008; Sungur & Gungoren, 2009;
Yerdelen, 2013) ve epistemolojik inanclar (Cavallo et al., 2003; Hofer, 1994;
Kizilgunes et al., 2009; Paulsen & Feldman, 1999; Schutzet al., 1993) agisindan
literatiirle ortiisiir vaziyettedir. Ogrenme ortami algisiyla ilgili sonuglar 6greten
boyutunda da bu yondedir ancak bu kisimda 6grenme ortaminda planlamaya dahil
olma algisinin olumsuz bir etki yaptig1 goriilmiistiir. Bu faktor ile ilgili negatif algi,
epistemolojik inanclarda ve 6z-yeterlikteki ile paralel bir sekilde 6grenme yaklasma
hedefleri iginde gegerli gériilmiistiir. Ogretmenin, 6grenciyi yeterince smif igin karar

mekanizmalarina dahil etmemesinin bir neticesi oldugu diistiniilmektedir.

Performans yaklasma hedefleri acisindan sonuglar incelendiginde,
ogrencilerin kendi yeteneklerini ve basarilari1 gostermek icin hedeflerine
yonelmeleri, hem bilginin gerekcelendirilmesinde ve gelisiminde sofistike hem de
bilginin degismezligindeki naif epistemolojik inanglar ile pozitif iligkili ¢ikmustir.
Kizilgiines ve digerleri (2009) buna benzer bir sonu¢ bulmustur. Ote yandan
ogrencilerin smuf icerisinde Ogrendikleri bilimsel bilgileri kendi hayatlariyla

iliskilendirme konusundaki algilar1 ile performans yaklagsma hedefleri de pozitif
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iliskili bulunmustur. Church ve digerleri (2001) ve Yerdelen (2013)’te genel anlamda
O0grenme ortamina ait pozitif algilarin, 6grencinin hedeflerinde performans yaklagsma

hedef yonelimlerine kaymaya sebep olabilecegi vurgulanmastir.

Ogrenme kaginma hedefleri ise 6grenme ortami algilarindan sadece iletisim
kurmay1 6grenme alt boyutu ve epistemolojik inanglarin tiim alt boyutlar1 tarafindan
tahmin edilmistir. Bu sonuclara gére 6grenirken yanlis anlamaktan kaginan dgrenciler
smif igerisinde iletisim kurmaya doniik bir ortami daha pozitif algiliyorlar. Yine hem
naif hem de sofistike epistemolojik inanglara sahip Ogrenciler, fen konularim
Ogrenirken daha c¢ekingen davranip yanlis anlamaktan veya anlayamamaktan
kacinmiglardir. Performans kaginma hedef yonelimlerinde ise 6grenciler diinyayi
ogrenme, bilimi 6grenme ve iletisim kurmayi 6grenme konularinda daha pozitif bir
algiya sahipler. Bu tip 6grencilerin diger arkadaslar1 karsisinda kotii veya basarisiz
goriinme kaygisi tasidiklari diisiintiliirse bu sonuglar beklenti disinda gergeklesmistir.
Ote yandan genellikle naif epistemolojik inanglar performans kaginma hedefleri ile
dogru orantili ¢cikmistir. Kaginma hedef yonelimleri ve epistemolojik inanglar ile ilgili
genel sonuglara bakildiginda ise naif epistemolojik inanglar bu tip hedef yonelimlerini
destekler yonde bulunmustur. Bu sonuglar Braten ve Stromso (2004) ve Chen

(2012)’nin sonuglari ile tutarlhilik gostermektedir.

Hedef yonelimleri ile ilgili 6gretmen degiskenlerinin etkileri incelendiginde,
ogretmenlerin uzmanlik yaklasma hedef yonelimleri ve bilginin gerekcelendirilmesi
konusundaki sofistike inanglar1 6grencilerin performans kaginma hedeflerini daha az
benimsemeleri ile iliskilendirilmistir. Bu konuda c¢ok fazla arastirma olmamakla
birlikte, yeni ¢alismalara ihtiya¢ oldugu Yerdelen’in (2013) ¢alismasinda tavsiye
edilmistir. Bu ¢aligma sonucunda da goriilmiistiir ki, 6grencilerin hedef yonelimlerini
aciklamada ogretmen degiskenlerinin ¢ok ciddi bir etkisi olmamakla birlikte yeni

caligmalarla daha derinlemesine incelenmesine ihtiyag¢ vardir.

429



Arastirma Sorusu 5: Deger Verme Algilarim1 Yordama

Bu aragtirma sorusunda 6grencilerin verilen gorevlere atfettikleri degerler,
onlarin epistemolojik inanglari, yapilandirict 6grenme ortami algilart  ve
ogretmenlerinin baz1 6zellikleri (6z-yeterlik, hedef yonelimleri, epistemolojik
inanglar, 6grenci merkezli inanglar ve pratikler ve kisisel vatandaslik davranislar)
tarafindan tahmin edilmeye calisilmistir. HLM sonuglari 6grencilerin verilen
gorevlere atfettikleri degerler agisindan smiflar arasinda anlamli bir varyasyon

oldugunu goéstermistir.

Ogrencilerin verilen gorevlere atfettikleri degerlerin yiiksek olmasi, onlarin
O0grenme ortamlarint diinyay1 6grenme, diisiinceleri ifade etmeyi 6grenme, iletisim
kurmay1 6grenme agisindan pozitif algilamalartyla dogru orantili bir ¢izgi ¢izmistir.
Buna gore Ogrencilerin siif icerisinde 6grendikleri bilgileri giinlilk hayatlariyla
iligkilendirmede, diisiincelerinin 6zgir bir sekilde ifade etmede ve diger
arkadaslariyla herhangi bir konu iizerinde tartigmalara girmede hissettikleri rahatlik
onlarin verilen gorevlere ve katildiklar1 aktivitelere verdikleri degerle paralel olarak
artmaktadir. Yani 6gretmenin, 0grencilerine yapilandirict 6grenme ortami sunmasi,
onlarin 6devlere veya aktivitelere dnem verme seviyesini artirmaktadir. Bu sonuglar
calismanin beklentileri déhilinde olup Arisoy (2007)’nin sonuglar ile paralellik

gostermektedir.

Epistemolojik inanglar incelendiginde ise sadece bilginin gerekcelendirilmesi
alt boyutunun, gorevlere ve 6devlere verilen degerlerle pozitif bir iligki i¢inde oldugu
gorilmektedir. Buna gore deneylerin ve veri toplamanin  bilginin
gerekcelendirilmesinde Oneminin farkinda olan 6grenciler, dogal olarak yapilan
aktivitelere de deger vermektedir. Bu bulgular Paulsen ve Feldman’in (1999)
sonuglar1 ile ayn1 dogrultuda olup herhangi bir siirpriz icermemektedir. Ogretmen

degiskenleri agisindan ise herhangi bir anlamli sonug¢ bulunamamuistir.
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Arastirma Sorusu 6: Ust Bilissel Oz Diizenleme Becerilerini Yordama

Bu aragtirma sorusunda Ogrencilerin st biligsel 6z diizenleme becerileri,
onlarin epistemolojik inanglari, yapilandirici O6grenme ortami algilar1 ve
Ogretmenlerinin bazi ozellikleri (6z-yeterlik, hedef yonelimleri, epistemolojik
inanglar, 6grenci merkezli inanglar ve pratikler ve kisisel vatandaslik davranislar)
tarafindan tahmin edilmeye c¢alisilmistir. HLM sonuglar1 6grencilerin iist bilissel 6z
dizenleme becerileri acisindan simiflar arasinda anlamli bir varyasyon oldugunu

gostermistir.

Ogrencilerin iist bilissel 6z diizenleme becerilerinin, onlarin yapilandirict
O0grenme ortam algilar ile iliskisi incelendiginde, 6grenme ortami algisinin tiim alt
boyutlarmin st bilissel 6z diizenleme becerileri iizerinde etkili bir faktoér oldugu
goriilmektedir. Buna gore iist biligsel 6z diizenleme becerileri yiiksek olan dgrenciler,
smif ortamlarmin, 6grendikleri bilimsel bilgileri yasamlariyla iligskilendirmede,
bilimin degisken yapisin1 kavramada, sahip olduklar fikirleri sinif icerisinde beyan
etmede, kendi 6grenme ortamlarini tasarlayacak fikirler belirtmede ve herhangi bir
bilimsel konuda arkadaslar1 ile tartismalara dahil olmada kendilerine firsatlar
verdigini ve kendilerini bu gibi davramslar1 gostermede Ozgir kildigimm
diistinmektedirler. Yapilandirict 6grenme ortaminin ve st biligsel diizenleme
becerilerinin bu tarz ortamlardaki muhtemel etkilerini dikkate alinca, bu bulgularin
beklenti dahilinde ve literatiir ile de uyumlu oldugu goriilmektedir (6rn. Ozkal ve
digerleri, 2009; Sungur & Gungoen, 2009, Yerdelen, 2013; Yilmaz-Tuzun & Topcu,
2010). Ote Ogrenme ortami algismin etkisine, siif ortalamalar1 diizeyinde

bakildiginda da benzer sonuglar goriilmektedir.

Ogrencilerin epistemolojik inanglarmin, iist bilissel 6z diizenleme becerileri
tizerindeki tahmin edici etkisine bakildiginda ise bilimi gerekgelendirme alt
boyutundaki sofistike inanglarinin, Ogrencilerin st bilissel 06z diizenleme
becerilerinin artmast ile pozitif iligkili oldugu goriilmektedir. Beklenti dahilinde olan
bu sonug, literatlr ile de uyumludur (Chan, 2003; Kardash & Howell, 2000). Ancak
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Ogrencilerin bilginin degismezligi konusundaki naif inang¢lar1 da iist biligsel 6z
diizenleme becerileri ile pozitif iliskili ¢ikmistir. Beklentilerin tersi yonde ¢ikan bu
sonucun, Ogrencilerin epistemolojik inanglarina muhtemel etkileri bulunan ailesel,
kiiltiirel veya sosyo ekonomik faktorlerin etkisiyle bu sekilde ¢iktig1 diisilmektedir.
Daha anlamli ve kabul edilebilir agiklamalar yapabilmek i¢in tim bu iliskileri

inceleyen yeni ¢alismalara ihtiya¢ goriilmektedir.

Arastirma Sorusu 7: Fen Basarisim1 Yordama

Bu arastirma sorusunda o6grencilerin Fen dersindeki basarilari, onlarin 6z
diizenleme becerileri, epistemolojik inanglari, yapilandirict 6grenme ortami algilari
ve Ogretmenlerinin bazi Ozellikleri (6z-yeterlik, hedef yonelimleri, epistemolojik
inanglar, 6grenci merkezli inanglar ve pratikler ve kisisel vatandaslik davranislari)
tarafindan tahmin edilmeye calisilmistir. HLM sonuglari, 6grencilerin Fen basarilar

acisindan siniflar arasinda anlamli bir varyasyon oldugunu gdstermistir.

Calismanin odak noktasi olan Fen basarisini, tiim 6grenci ve 6gretmen
degiskenleri ile tahmin etmeye calisan bu modelde, 6grencilerin 6grenme ortami
algilarindan iletisim kurmay1 6grenme alt boyutunun 6grenci bagarisini artirici etkisi
gorilmektedir. Yani sinif icerisinde herhangi bir bilimsel konuda, tartismalara
girebilen ve bu konuda kendisini 6zgiir hisseden 6grencilerin Fen basarilar1 daha
yiiksek ¢cikmistir. Bu bulgu literatiirdeki diger ¢alismalarin sonuglari ile de uyumludur
(Allen & Fraser, 2007; Baek & Choi, 2002; Dorman, 2001; Fraser, 1989; Goh &
Fraser; 1998; Roth, 1997; Snyder, 2005; Wolf & Fraser, 2008; Yerdelen, 2013).
Ancak uyumlu olmayan ya da beklentiler disinda gergeklesen sonuglar ise,
yapilandirict §grenme ortam algisinin diger alt boyutlarinin, Fen basarisi ile anlamli
bir iliski icerisinde olmamalaridir. Bu konuda O6gretmenlerin sinif igerisinde
ogrencilerine sunmus olduklari ortamin detayli incelenmesi ve 6gretme stratejilerinin
incelenmesi daha agiklayict sonuglar iiretecektir. Bu nedenle bu konuda yeni

caligmalarin yapilmasi uygun goriilmektedir.
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Ote yandan 6grencilerin epistemolojik inanglarinin, onlarin Fen basarilari
basarilarin1 anlamli bir sekilde agikladigi bulunmustur. buna gore bilimin
gerekcelendirilmesinde sofistike inanglara sahip 0grencilerin yani deneylerin, veri
toplamanin bilginin ortaya ¢ikmasindaki dnemin farkinda olan 6grencilerin daha
basarili olduklar1 ortaya ¢ikmustir. Bilginin degismezligi konusunda ise naif inanca
sahip olmayan yani bilginin zamanla degisebilecegini diistinen Ogrencilerin daha
basarili olduklari ortaya ¢ikmistir. Bu sonuglar, calismanin beklentileri dogrultusunda
olup literatiirdeki diger ¢alismalarla da uyum igerisindedir (Cano, 2005; Conley ve
digerleri, 2004; Kardash & Scholes, 1996; Kizilgunes ve digerleri, 2009; Schommer,
1990; Schommer, Crouse, & Rhodes, 1992; Schommer & Walker, 1997; Topcu &
Tuzun, 2009).

Oz diizenleme becerilerinin bilesenleri incelendiginde ise sadece hedef
yonelimlerinden performans kaginma alt boyutunun, Fen basarist ile iliskili oldugu
goriilmustiir. Buna gore basarisiz goriinmemek icin derse katilimdan uzak duran
ogrencilerin, Fen derslerinde daha basarisiz olduklar1 ortaya ¢ikmistir ve bu sonug
literatlir ile ortiismektedir (6rn. Barzager, 2012; Elliot & McGregor, 2001; Hsieh,
Sullivan, & Guerra, 2007; Yerdelen, 2013).

Ogretmen boyutundaki faktorler incelendiginde, dgrencilerini derse entegre
etme konusunda kendisine giivenen dgretmenlerin ve bilginin gelisimi konusunda
sofistike epistemolojik inanclara sahip Ogretmenlerin Ogrencileri daha basarili
bulunmustur. Ogrencilerini derse daha iyi entegre etmeye calisan Ogretmenler
ogrencileri i¢in yeni fikirlere daha agik ve onlar i¢in daha ¢ok zaman harcayan bir
Ogretim tarzi benimserler ve dolayisiyla boyle bir ortamda egitim goren dgrenciler
daha yiiksek bir bagar1 gosterirler (Woolfolk Hoy ve digerleri, 2009; Yerdelen, 2013).
Ote yandan bilimin gelisimi konusunda sofistike inanglara sahip Ogretmenler,
ogrencilerinin alternatif diisiincelerinin daha farkinda ve bunu destekleyecek 6gretim
metotlarin1 benimseyen bir yapidadir. Bu nedenle bu 6gretmenlerin 6grencilerinin
daha basarili olmalar1 beklenmektedir. Bulgular, bu beklentiyle ve literatiirle uyumlu
sonuclar vermistir (Brownlee, Boulton-Lewis, & Purdie, 2002; Hashweh, 1996).
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Arastirma Sorusu 8: Oz-diizenleme becerilerinin, yapilandirici 6grenme ortam
algilar1 ve epistemolojik inanclarin Fen basaris1 ile iliskisindeki araci rolii

inceleme

Bu arastirma sorusunda, 6grencilerin 6z-diizenleme becerilerinin (6z-yeterlik,
hedef yonelimleri, deger verme, iist bilissel 6z diizenleme becerileri), onlarin
yapilandirict 6grenme ortami algilar1 ve epistemolojik inang¢larinin Fen basarilari ile
arasindaki iliskide araci rol roli arastirilmistir. Bu amagla Fen basarilar1 oncelikle
yapilandirict 6grenme ortamu algilart ve epistemolojik inanglar ile tahmin edilmeye
calisilmistir. Bu modelde dgrencilerin, 6grenme ortami algilarindan iletisim kurmay1
ogrenme alt boyutu, epistemolojik inanglarindan ise bilginin kaynagi, bilginin
degismezligi ve bilginin gerekcelendirilmesi alt boyutlar1 Fen basarisini tahmin
etmistir. Beklentiler dogrultusunda, iletisim kurma konusunda kendisini sinif
ortaminda 6zgiir hisseden 6grenciler ve deneylerin, veri toplamanin faydasina inanan
ogrenciler, Fen dersinde daha basarili sonuglar almislardir. Ote yandan bilginin
kaynagini tartigmadan kabul eden ve bilgiyi degismez goren dgrenciler daha diisiik
notlar almiglardir. Bu sonuglarin {izerine model degistirilmeden 6z-diizenleme
bilesenleri modele eklenmistir. Bu eklemeden sonra 6z-diizenleme bilesenlerinden
0z-yeterlik anlamli iligkili bulunurken, epistemolojik inanglarda bilginin kaynag: ve
bilginin gerekgelendirilmesi alt boyutlari 6nemini yitirmislerdir. Bu, 6z-duzenleme
becerilerinin, 6grencilerin epistemolojik inanclari ile onlarin Fen basarilar1 arasindaki
iliskide bir araci rol oynadigin1 gostermektedir. Burada dikkat edilmesi gereken ise

bu rolde en yiiksek paya 6z-yeterlik inancinin sahip oldugunun bilinmesidir.

Sonug

Yapilan HLM analiz sonuglar1, 6grencilerin yapilandirict 6grenme ortami
algilarinin ve epistemolojik inang¢larin, onlarin 6z diizenleme becerilerini ve fen
basarilarin1 tahmin etmede iyi bir yordayict olduklarini gostermistir. Ayrica 6z
diizenleme becerileri arasinda, performans gostermeden kagmma hedeflerinin

ogrencileri basarili olmaktan alikoydugunu da gostermektedir. Tiim bu sonuglar
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gostermistir ki 6grencilere olusturulacak yapilandirici siif ortamlarinin ve onlarin
epistemolojik inanglarindaki seviyenin ylikseltilmesi onlarin basarilaria 6nemli

derecede katkida bulunmaktadir.

Ote yandan, dgretmen ozelliklerinin de grenci basarisi, dgrenme ortami
algisi, epistemolojik inanglart ve Oz-duzenleme becerileri Uzerinde etkisi
bulunmaktadir. Bunlar arasinda 6z-yeterlikler ve epistemolojik inanglar en énemli
Ogretmen faktorleri arasinda yer almaktadir. Ancak genel sonuglar incelendiginde
ogrenci faktorlerinin 6gretmen faktorlerine gore daha etkili oldugu, hatta 6gretmen

degiskenlerinin etkisinin beklenenden daha az oldugu goriilmiistiir.

Cikarimlar

Cok diizeyli analizin yapildig1 bu calismada 6gretmenler, 68retmen yetistiren
kurumlar, egitim politikasi gelistiren birimler ve egitim arastirmacilart i¢in 6nemli
cikarimlar oldugu diisiiniilmektedir. Oncelikle dgrencilerin yapilandiric1 grenme
ortam1 algilari, onlarin epistemolojik inanglari, 6z diizenleme becerileri ve fen
basarilar1 iizerinde etkili bulunmustur. Bu nedenle ogretmenler, Ogrencilerine,
ogrendikleri bilimsel bilgilerle yasadiklar1 diinya arasinda iliski kurduracak, bilimi
O0grenmede bilginin nasil olustu§una dair ¢ikarimlar yaptiracak, diisiincelerini
rahatlikla ifade etmeyi saglayacak, kendi 6grenme ortamlarini tasarlamalarina izin
verecek ve bilimsel konularda arkadaglariyla tartisma ortamlari olusturacak bir sinif
ortam1 saglamalidir. Bu tarz bir sinif ortami yaratilabilirse ve 6grencilerde bu ortami
dogru algilarlarsa, Oz-yeterliklerinin, Ogrenme hedeflerinin, derse verdikleri
degerlerin ve {is biligsel 0z diizenleme becerilerinin daha yiiksek olmasi

beklenmektedir.

Calisma 6grencilerin 6z diizenleme becerilerinin, epistemolojik diizeylerinin
ve Ogrenme ortami algillarimin Oneminin yani sira ayn1 zamanda Ogretmen
ozelliklerinin de ogrencilerin 6grenmeleri iizerinde etkili oldugunu gdstermistir.

Ogretmenlerin daha 6z-yeterli hissetmeleri, uzmanlasmaya doniik hedeflere sahip
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olmalar1 ve daha sofistike epistemolojik inanglara sahip olmalar1 i¢in programlarda
diizenlemelere gidilebilir. Ogretmen adaylarma gergek sinif ortamlarinda daha gok
sans verilebilir, alaninda basarili 6gretmenleri gézlemlemeleri ve kendi 6gretmen
becerilerinin artirilmasi igin pozitif doniit almalar1 saglanabilir. Bu baglamda bu
calisma ile Ogretmenlerin 6z-yeterliklerine, hedef yonelimlerine ve epistemolojik

inanglarina da dikkat ¢ekilmek istenmistir.

Son olarak bu ¢aligmanin motivasyon, epistemolojik inanglar, 6grenme ortami
algisiyla birlikte 6gretmen Ozelliklerini de dahil eden kapsayici ozelligi, egitim
psikolojisi ve fen egitimi alaninda bir 6nem arz etmektedir. Ogrencilere ve
ogretmenlere ait bircok degiskenin ve bu degiskenlerin fen basarisindaki yerlerinin
aragtirlldigt bu calismayla egitim arastirmacilarina yeni arastirma Onerileri
sunulmustur. Ogrenci degiskenlerinin etkisinin yiiksek oldugu bu g¢aligmada da
vurgulanmistir. Ancak 6énemli etkileri oldugu diisiintilen 6gretmen 6zelliklerinin, bu
calismada incelenen kisimlar1 dikkate alindiginda beklenen etkililige sahip olmadig:
goriilmistiir. Yapilacak olan yeni aragtirmalarda hem bu 6gretmen 6zellikleri ve fen
basarisina etkileri tekrar incelenebilir hem de daha farkli 6gretmen 6zellikleri de bu

arastirmalara dahil edilebilir.
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