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ABSTRACT

ROLE OF MOTIVATION AND COGNITIVE ENGAGEMENT IN SCIENCE

ACHIEVEMENT

Bircan, Hasan
M.S., Department of Elementary Science and Mathematics Education

Supervisor: Prof. Dr. Semra Sungur

December 2015, 147 pages

The purpose of this study was to investigate the contribution of the
motivational beliefs (self-efficacy and task-value) and cognitive engagement to
seventh grade students’ science achievement. For the specified purpose, cross-
sectional correlational research design was used. The data were gathered from
the seventh grade students of public middle schools by means of three data
collection instruments namely, Background Characteristics Survey (BCS),
Motivation and Cognitive Engagement Scale (MCES) and Science
Achievement Test for 7" Grade (SAT). The MCES is a self-report instrument
including the selected items from the Science Learning Inventory (SLI- Part A)

and from Turkish Version of Motivated Strategies for Learning Questionnaire



(MSLQ) in order to measure students’ motivational beliefs (self-efficacy and
task-value) and the level of their cognitive engagement. A total of 861 seventh
grade students (398 girls and 456 boys) participated in the study. Multiple
Linear Regression Analysis was used to analyze the data. Results revealed that
motivational beliefs (i.e. self-efficacy and task wvalue) positively and
significantly contributed to the prediction of students’ science achievement and
the self-efficacy appeared as the best predictor of the science achievement.
Cognitive engagement failed to significantly predict students’ science
achievement. Finally, bivariate relations among independent variables (self-
efficacy, task-value and cognitive engagement) were examined through simple
correlation analyses. The result indicated positive and significant correlations

among self-efficacy, task-value and cognitive engagement variables.

Keywords: Expectancy-Value Theory, Self-efficacy, Task-Value, Science

Achievement
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MOTIVASYON VE BILISSEL KATILIMIN FEN BASARISINDAKI ROLU

Bircan, Hasan
Yiiksek Lisans, Ilkdgretim Fen ve Matematik Alanlar1 Egitimi Béliimii

Tez Yoneticisi: Prof. Dr. Semra Sungur

Aralik 2015, 147 sayfa

Mevcut ¢alisma kesitsel bir arastirma olup 6z-yeterlilik ve gorev-deger gibi
giidiisel inanglarin ve biligsel katilimin yedinci smif 6grencilerinin  fen
basarisina olan katkisini incelemeyi amaclamaktadir. Bu amag¢ dogrultusunda,
devlet okullarinda okuyan yedinci sinif 6grencilerinden ii¢ farkli veri toplama
araci (sirasiyla Kisisel Bilgiler Anketi (BCS), Giidiilenme ve Bilissel Katilim
Anketi (MCES), Fen Basar1 Testi (SAT)) vasitasiyla veriler toplanmistir.
MCES anketi, 6grencilerin giidiisel inanglarin1 (6z-yeterlilik ve gdrev-deger)
ve bilissel katilim diizeylerini 6lgmek amaciyla, Fen Ogrenme Envanteri (SLI-
Part A) ve Ogrenmede Giidiisel Stratejiler Anketinin (MSLQ) Tiirkce
versiyonundan derlenmis maddelerden olusmaktadir. Toplam 861 yedinci sinif
ogrencisi (398 kiz, 456 erkek) calismaya katilmistir. Katilimcilardan toplanan

veriler, ¢oklu regresyon analizi yontemi kullanilarak incelenmistir. Sonuclar

Vi



giidiisel inanglarin (6z-yeterlilik ve gorev-deger) pozitif ve anlamli bir bigimde
fen basarisinin tahminine katkida bulundugunu géstermistir. Oz-yeterlilik, fen
basarisinin tahminine en ¢ok katkida bulunan degisken olmustur. Ayrica, analiz
sonuclar1, biligsel katilimin, fen basarisinin tahminine anlamli bir katkida
bulunmadigini ortaya koymustur. Son olarak, 6z-yeterlilik, goérev-deger ve
biligsel katilim bagimsiz degiskenleri arasindaki ikili iligkiler incelenmis ve
sonuclar bu degiskenler arasinda pozitif ve anlamli bir iliski oldugunu

gostermistir.

Anahtar Kelimeler: Beklenti-Deger Kurami, Oz Yeterlik, Gérev-deger, Fen

Basarisi
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CHAPTER |

INTRODUCTION

Over about half century, expectancy- value theory has been among the theories
gained general acceptance to explain students’ achievement related outcomes
(Wigfield, 1994). The theory basically claims that individuals’ expectations for
success and subjective task values are the main arbiters for their subsequent
behaviors such as performance, persistence, and task choice (Atkinson, 1957;
Eccles, Adler, Futterman, Goff, & Kaczala, 1983; Eccles & Wigfield, 2002;
Trautwein, Marsh, Nagengast, Oliver Liidtke, Nagy & Jonkmann, 2012; Wigfield,
1994; Wigfield & Eccles, 1992; Wigfield, 1994). Accordingly, the theory
grounded on these two basic constructs expectancy for success, which refers to
individuals’ beliefs about the extent to which they can exhibit successful
performance on certain tasks in a short-term or long- term future, and subjective
task-value, refers the beliefs about the extent to which individuals perceive a task
as important, useful and enjoyable (Eccles & Wingfield, 2002). A great deal of
theoretical and experimental studies have put forth that expectation for success and
task-value beliefs and their mutual interaction could evidently predict important
outcomes including engagement, interest persistence, and academic achievement

(Eccles, 1983; Eccles and Wigfield, 2002; Nagengast, Marsh, Scalas, Xu, Hau &



Trautwein, 2011; Trautwein, Marsh, Nagengast, Liidtke, Nagy & Jonkmann, 2012;
Wingfield, 1994). Consequently, the investigation of expectation for success and
task-value beliefs is one of essential ways to estimate the major outcomes such as
engagement, interest persistence, and academic achievement (Pamuk, 2014,
Yerdelen, 2013). Briefly, expectancy-value theory offers strong theoretical
constructs for educational studies targeting to clarify students’ achievement

motivation.

Although Bandura (1997) asserted that expectation for success construct in
expectancy-value theory refers only outcome expectations, i.e. previous
achievements and is not related with personal or efficacy expectations (self-
efficacy), reversely expectancy value theorists claimed that expectation for success
construct measures individuals’ own expectations and more related with personal
or efficacy expectations, not with outcome expectations, therefore, more analogous
to Bandura’s self-efficacy construct and measured in similar ways (Eccles and
Wigfield (2002). Thus, expectation for success construct in expectancy value
theory was assessed as Bandura’s self-efficacy construct in the present study.
Bandura (1997) defined self-efficacy as individuals’ confidence in their
competence to organize and execute a given course of action to solve a problem or
achieve a task. Accordingly, goal setting, activity choice, willingness to expend

effort and persistence on a task originates from the individuals’ self-efficacy at the
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Bandura’s efficacy construct. Likewise, a study conducted by Hoy (2004) revealed
that students with high self-efficacy level had tendency to expend more effort,
show more persistency when they faced with difficulties and problems and utilized
various learning strategies to achieve the given tasks. Parallel to these findings, a
great deal of studies showed that students’ self-efficacy is significantly and
positively associated with science achievement (Britner2008; Caprara,
Fida,Vecchione, Del Bove, Vecchio, Barbaranelli, & Bandura,2008; Hidi, Ainley,
Berndorff, & DelFavero, 2006; House, 2008; Lavonen & Laaksonen, 2009; Yoon,
2009). Actually, according to Linnenbrink and Pintrich (2003) self-efficacy takes
part in every motivational construct trying to explain the students’ academic
achievement. According to Bandura (1977), self-efficacy’s level and strength can
be changed by some psychological processes such as performance
accomplishments (past achievements), vicarious experience (observing others
perform a task), verbal persuasion (social support verbally), and physiological
states (Stress, fatigue, mood, tension, emotion, and pain). Therefore, the designs
of science education medium have decisive effects on the students’ self-efficacy
levels. In other words, appropriate science course mediums can be helpful for the
students to improve their self-efficacy level and, in this way, their achievement

levels.



The other central construct in the expectancy-value theory is the task-value
referring individuals’ perceptions of importance, usefulness, interest and cost
about an activity (Eccles, et. al., 1983). Eccles and her colleagues (1983) claimed
that the four components as attainment value (the importance of the activity for the
individual), intrinsic value (the enjoyment that the individuals feel during the
activity), utility value (the usefulness of the activity for individuals) and cost (the
perceived negative outcomes as a result of the activity) constitute individuals’

task-value beliefs.

These components are determinative for the students’ effort, persistency and task
choices (Wigfield & Eccles, 2000). In other words, students with high task-value
for an activity more probably prefer participating in that activity, show more
persistence in that activity and expend more effort compared to students with low
task-value for the same activity (Cole, Bergin & Whittaker, 2008). Supportively, a
great deal of studies in the literature revealed positive association between
students’ task-value and academic achievement (Eccles & Wigfield, 2002; Pintrich
& De Groot, 1990; Pintrich & Schunk, 2002) and specifically, science

achievement (Sungur, 2007; Yumusak, Sungur, & Cakiroglu, 2007).

Briefly, the literature review revealed that the students’ motivational beliefs such

as self-efficacy and task-value have great influence in their choice of tasks, effort,
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persistence, use of effective learning strategies, and their actual achievement. The
empirical findings were parallel with the theoretical expectations within the
framework of the expectancy-value theory. Nevertheless, some researchers argued
that the relationship between the motivational beliefs and academic achievement is
indecisive and there is a need for more studies about the motivational beliefs
enabling useful insight for the educators and education planners to provide a
qualified educational medium for the students (Kulwinder Sigh, 2014). The
present study has the purpose of making contribution on conceiving the
relationship between motivational beliefs and science achievement. In this manner,
it can provide some useful insights for educators and curriculum makers. Based on
abovementioned literature, the present study proposed positive correlations

between motivational beliefs and science achievement.

Another important construct examined in the present study is cognitive
engagement which concerns students’ willingness to expend effort and long period
of time to comprehend a subject deeply or master a difficult skill and the type of
processing strategies that they use for learning (Fredericks, Blumenfeld & Paris,
2004; Ravindran, Greene, & Debacker, 2005; Rotgans & Schmidt, 2010).
Weinstein and Mayer (1986) claimed that cognitive engagement is an operative
gauge of level of learning and academic achievement. A study conducted by

Fredericks, Blumenfeld and Paris (2004) reported that the students cognitively
5



engaged tend to utilize various learning strategies. These strategies are essential

agents for students’ achievement because they enable the students to learn

meaningfully (Yumusak, 2006).

The learning strategies can be classified into two groups, namely cognitive and
metacognitive strategies (Pintrich, Smith, Garcia & McKeachie, 1993). Rehearsal
(memorizing the subject by repeating words by oneself), elaboration (associating
new learnings with previous knowledge), and organizational strategies (grouping
the subject hierarchically) and critical thinking (transferring previously learned
knowledge to new situations) are examples of cognitive strategies (Weinstein &
Mayer, 1996). Various studies reported that cognitive strategy use are associated
with academic achievement and power of this relation show changes depending on
which cognitive strategy is used (Pintrich, Smith, Garcia, and McKeachie 1993,
Sedaghat, Abedin, Hejazi, & Hassanabadi, 2011; Yumusak, 2006). For example,
the strategies like elaboration, organization and critical thinking require deep
processing of information. Whereas the strategies like rehearsal involve superficial
processing of information (Weinstein & Mayer, 1986). Hence, students who use
deep processing strategies like elaboration, organization and critical thinking are
expected to show better academic performance compared to the students who use
superficial or sallow strategies like rehearsal (Pintrich’s et al., 1993; Sedaghat et

al., 2011). Monitoring (e.g. checking the comprehension level during activity),
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planning (e.g. skimming the text before reading), and regulating strategies (e.g.
rereading the parts of the text which has not been understood) are the instances of
metacognitive strategies, which are related with cognitive regulation (Pintrich,
1999), that is, thinking about how to think during the learning or solving a problem
(Livingston, 2003; Metcalfe & Shimamura, 1994; Flavell, 1999). Usages of
metacognitive strategies are remarkable signs of cognitive engagement, thus,
instructors desire their students to perform more metacognitive behaviors
(Linnenbrink & Pintrich, 2003). A study conducted by Akyol (2009) revealed
positive association between metacognitive strategy usage and science

achievement.

As in the present study, several studies assessed the cognitive and metacognitive
strategies as the components of the cognitive engagement (Linnenbrink & Pintrich,
2003; Metallidou et al. 2007; Rastegar, Jahromi, Haghighi and Akbari, 2010). For
example, Greene, Miller, Crowson, Duke, and Akey (2004) examined cognitive
engagement in terms of cognitive and metacognitive strategies and they found that

cognitive engagement was a significantly linked to academic performance.

Shortly, related literature has attracted attention to the cognitive engagement as a
good indicator of students’ learning and achievement. Beside a great deal of other

domains, science achievement was also found to be associated with the students’
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cognitive engagement level. In fact, cognitively engaged students appeared to use
various strategies in their learning. Accordingly, based on related literature, the
current study proposed that cognitive engagement is positively linked to science

achievement.

Furthermore, Garcia and Pintrich (1993) claimed that motivational variables have
a linkage with the different students’ outcomes like cognitive engagement. In
addition, related literature presenting a great deal of studies supporting this
positive association available among motivational beliefs (self-efficacy and task-
value) and cognitive engagement (cognitive and metacognitive strategy use)
(Kahraman & Sungur, 2011; Linnenbrink and Pintrich, 2003; Pintrich & De Groot,
1990; Pintrich & Garcia, 1991; Schunk 2005; Sungur, 2007; Sungur & Giingdren,
2007; Yumusak, Sungur, & Cakiroglu, 2007). To exemplify, Pintrich and his
colleagues’ studies results (Pintrich, 1989; Pintrich & De Groot, 1990; Pintrich &
Garcia, 1991) put forth that self-efficacy and task-value beliefs had a strong and
positive association with the use of cognitive strategies (eg. rehearsal, elaboration,
and organizational strategies) and metacognitive strategies (eg. planning,

monitoring, and regulating) and higher academic performance.

In sum, the related literature suggested that students’ motivational beliefs like self-

efficacy and task-value are positively associated with the students’ cognitive
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engagement level (cognitive and metacognitive strategy use). Consequently, the
students who have such kind of beliefs more likely exhibit more cognitively
engaged behaviors. In other words, they show more persistence, exert more effort
and use various cognitive and metacognitive strategies to comprehend related
subject contents. In this way, motivational beliefs can contribute on their cognitive
engagement, students’ learning and academic achievement. Nonetheless, Tas and
Cakir (2014) reported that a great deal of studies about motivational beliefs
constructs and their relation with the learning strategies has taken in western
countries whereas few studies searching these constructs have come from eastern
countries for instance the studies of Kahraman & Sungur, 2011; Sungur, 2007. The
present study can contribute on the related limited literature in eastern countries by
providing insightful findings about motivational beliefs and its association with
cognitive engagement. Accordingly, based on the above mentioned literature, the
present study aimed to examine this relation between motivational beliefs and
cognitive engagement and proposed positive associations between motivational

beliefs and cognitive engagement.

1.1. PROBLEMS AND HYPOTHESES
This part of the study includes main problem, related sub-problems, and the

hypotheses of the study.



1.1.1 The Main Problems

The three main problems of this study are stated as follows;
1) What is the contribution of motivational beliefs to the prediction of
middle school students’ achievement in science?
2) What is the contribution of cognitive engagement to the prediction of
middle school students’ achievement in science?
3) What is the relationship between motivational beliefs and cognitive

engagement among middle school students in science course?

1.1.2 Hypotheses
The problems stated above are tested with the following hypotheses that are stated
in null form.
The null hypothesis of the main problem 1:
» Ho 1: There is no significant contribution of motivational beliefs (self-
efficacy and task value) to the prediction of middle school students’

achievement in science.

The null hypothesis of the main problem 2:
» Ho 2: There is no significant contribution of cognitive engagement to

the prediction of middle school students’ achievement in science.
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The null hypothesis of the main problem 3:
» Ho 3: There is no relationship between motivational beliefs and
cognitive engagement among middle school students in science course.
In the current study, in order to address the main problems, descriptive and
inferential statistical procedures were performed by means of two statistical
programs which were SPSS 22, and LISREL 8.80. Descriptive statistics and
multiple regression analysis were conducted using SPSS 22. Confirmatory factor
analysis (CFA) was executed using LISREL 8.80. Lastly, the findings of the study

were discussed elaborately.

1.2 SIGNIFICANCY OF THE STUDY

The fact that Turkish students general science achievement scores are below the
average of the international exams like TIMMS (Trends in International
Mathematics and Science Studies) and PISA (Program of International Students
Assessment) (Gok, 2014; Milli Egitim Bakanlhigi [MEB], 2013; Sisman, Acat,
Aybay & Karadag, 2011) can be seen obviously in Ministry of Education reports.
Therefore, there is a need of the researches examining the reasons of the current
situation of science education in Turkey (MEB, 2013). The present study, which
aims to reveal the role of motivational beliefs and cognitive engagement in science
achievement, can provide some suggestions to improve the science achievements

of the students in the schools and in international exams. Indeed, some researchers
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argued that the relationship between the motivational beliefs and academic
achievement is indecisive and there is a need for more studies about the
motivational beliefs enabling useful insight for the educators and curriculum
makers to provide a qualified educational medium for the students (Kulwinder
Sigh, 2014). In present study, based on expectancy-value theory, the contribution
of the motivational beliefs specifically self-efficacy and task-value on science
achievement were examined. In this manner, the present study can make some
contributions on conceiving the relationships between motivational beliefs and

academic achievement, particularly science achievement.

Additionally, according to Wigfield, Tonks and Eccles (2004), individuals’
expectancies for success and task value beliefs can be influenced by their culture.
The authors further stated that different cultures and countries provide different
learning environments influencing the individuals’ motivation in various activities
leading to cultural differences in their expectancies and values. However, King
and Mclnerney (2014) argued that despite of the role of culture in affecting basic
motivational processes, the western theories of achievement have paid little
attention to this fact. Congruently, Tas, et al., (2014) reported that a great deal of
studies about motivational beliefs and their relation with the learning strategies
(i.e. cognitive engagement) was conducted in western countries whereas relatively

a few studies examining these constructs were from eastern countries (Kahraman
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& Sungur, 2011; Sungur, 2007). For instance, as stated before, Kulwinder Sigh’s
(2014) study showed that the relationship between the motivational beliefs and
academic achievement seemed indecisive in Indian culture. Thus, there is a need
for more studies researching motivational beliefs and cognitive engagement in
different cultures and countries, especially eastern countries to understand their
relation with the academic achievement. Accordingly, although culture is not a
variable specifically examined in the currents study, the present study can make
contribution to the literature by providing insights about generalizability of the

findings across different culture and countries.

Furthermore, based on available literature, cognitive engagement is expected to be
a strong predictor of academic performance, that is, the students who have high
cognitive engagement are likely to perform well on the tasks (Paris et al., 2001,
Pintrich & De Groot, 1990; Pintrich & Garcia, 1991; Weinstein & Mayer, 1986;
Zimmerman & Martinez- Pons, 1986). Therefore, the investigation of the
students’ cognitive engagement level and its contribution to science achievement
can reveal students’ current status concerning these variables and their relations
with each other leading to some valuable practical suggestions to the teachers and

curriculum makers to improve science education in Turkey.
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Finally, in the present study, a new instrument was constructed using selected
items from the Science Learning Inventory (SLI) (Seyedmonir, 2000) and
Motivated Strategies for Learning Questionnaire (MSLQ) (Pintrich, Smith, Garcia,
& McKeachie,1993) to measure all aspects of motivational beliefs (self-efficacy
and task- value) and cognitive engagement in science comprehensively . Through
the combination of these two instruments, it is intended that related constructs are
represented by a larger number of items specific to science domain, enhancing the
validity and reliability. Indeed, results of the current study showed that the newly
constructed instrument provides a valid and reliable measure of students’
motivational beliefs and cognitive engagement. Thus, it is suggested that this
instrument can be used in the future studies examining student motivation and

engagement.

1.3 DEFINITION OF IMPORTANT TERMS

Motivational Belief: As used in this study, motivational belief is defined in terms
of self-efficacy and task-value.

Self-efficacy refers to students’ confidence in their competence to perform well in
science classes.

Task-value refers to students’ perceptions concerning importance, usefulness and

interestingness of science task and activities.
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Cognitive engagement refers to students’ willingness to expend effort and long
period of time to comprehend a science topic deeply or master a difficult skill and
the type of processing strategies that they use for learning (Fredericks, Blumenfeld
& Paris, 2004; Ravindran, Greene, & Debacker, 2005; Rotgans & Schmidt, 2010).
In this study, cognitive engagement was measured in terms of cognitive and
metacognitive strategy use (Linnenbrink & Pintrich, 2003; Metallidou et al. 2007;
Rastegar, Jahromi, Haghighi and Akbari, 2010).

Cognitive strategy refers to learning strategies such as rehearsal (memorizing the
subject by repeating words by oneself), elaboration (associating new learnings
with previous knowledge), and organizational strategies (grouping the subject
hierarchically) and critical thinking (transferring previously learned knowledge to
new situations) (Weinstein and Mayer, 1996).

Metacognitive strategy refers to strategies including planning, monitoring and
regulating that assist students in the control and regulation of the cognition

(Pintrich, Smith, Garcia & McKeachie, 1993).
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CHAPTER II

LITERATURE REVIEW

In this chapter, firstly, literature on the motivational beliefs (self-efficacy and task-
value) and their relation with achievement was reviewed within expectancy-value
theory perspective, Secondly, the literature on cognitive engagement and its
relationship with academic achievement was reviewed. During these reviews, the
relations between motivational beliefs cognitive engagement and academic
achievement were examined in different academic domains. Then, a special focus
was given on the relations between motivational beliefs, cognitive engagement and
science achievement.  Finally, this chapter reviewed the literature on the

relationship between motivational beliefs and cognitive engagement.

2.1 Motivational Beliefs from Expectancy-Value Theory Perspective

Expectancy-value theory is a comprehensive model to explain individuals’
achievement motivation in many fields such as education, health, communication,
and economics etc. (Atkinson, 1957). In the theory, the basic idea is that
individuals’ expectations and values or beliefs influence their subsequent
behaviors, including their performance, persistence, and task choice (Atkinson,

1957; Eccles, Adler, Futterman, Goff, & Kaczala, 1983; Wingfield, 1994;
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Wingfield & Eccles, 1992; Wingfield, 1994; Eccles & Wingfield, 2002;

Trautwein, Marsh, Nagengast, Oliver Liidtke, Nagy & Jonkmann, 2012).

The pioneer seminal studies aiming to investigate the application of expectancy-
value theory in education were conducted by Eccles and her colleagues (1983).
These studies revealed that two main factors, expectancies for success and
subjective task values, have central roles in students’ achievement related
outcomes and choices (Eccles, 1983, 1987; Feather 1988, 1992; Pintrich &
Schunk, 1996; Wigfield & Eccles 1992, 2001; Eccles, Wigfield, & Schiefele,
1998). Expectancies for success refer to individuals’ beliefs about the extent to
which they can exhibit successful performance on certain tasks in a short-term or
long- term future, while task-values refer the beliefs about the extent to which
individuals perceive a task as important, useful and enjoyable (Eccles &
Wingfield, 2002). The findings of both theoretical and experimental studies have
revealed that expectancies for success and task-values beliefs and their reciprocal
interaction can effectively predict substantial outcomes including engagement,
interest persistence, and academic achievement (Eccles, 1983; Wingfield, 1994;
Eccles and Wigfield, 2002; Nagengast, Marsh, Scalas, Xu, Hau & Trautwein,
2011; Trautwein, Marsh, Nagengast, Liidtke, Nagy & Jonkmann, 2012). In other
words, the examination of expectancies for success and task-value beliefs is one of

essential way to estimate the major outcomes such as engagement, interest
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persistence, and academic achievement (Yerdelen, 2013; Pamuk, 2014). As a
result, expectancy-value theory provides strong theoretical constructs for an
educational research, aiming to explain students’ achievement motivation. Current
expectancy-value theory claimed that Bandura’s self- efficacy and expectancy-
value theory’ expectation for success are analogous each other (Eccles & Wigfield
2002). However, Bandura (1997) divided expectations for successes into two
groups as outcome expectation and efficacy expectation and asserted that
expectancy-value theories took into consideration just outcome expectations, i.e.
previous achievements and did not interest in personal or efficacy expectations. In
the same study, Bandura (1997) exemplified that such a belief “more practices
provide better performance” was related with outcome expectations, though a
belief “Can I do enough practices to perform better?” was related with efficacy
expectations. In contrast to Banduras’ claims, Eccles et al. (2002) asserts that
expectancy-value theories concentrate on the personal or efficacy expectations
because the measurement ways of both expectancy beliefs and Bandura’s personal
efficacy expectations are similar each other and in spite of that theoretically
division of these concepts is possible, there is no practical way to distinguish these
concepts each other. Thus, self-efficacy beliefs and expectancy beliefs are
analogous and the measurements of these concepts are conducted in similar ways

(Eccles & Wigfield, 2002).
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Self-efficacy is defined as individuals’ confidence in their competence to organize
and execute a given course of action to solve a problem or achieve a task and not
related with the number of the skills individuals have (Bandura, 1997).
According to Bandura (1997), goal setting, activity choice, willingness to expend
effort and persistence on a task are results of the self-efficacy beliefs individuals
have. On the other hand, the students who have lower self-efficacy are apt to
refrain from exerting more effort to achieve a task, engaging in a task, showing
persistence, setting learning goals and using effective learning strategies (Pintrich
& Schunk, 2002; Schunk & Mullen, 2012). Therefore, the self-efficacy level of
students is one of the foundational agency influencing the effort they spend on the
tasks (Schunk & Ertmer, 2000; Pintrich & Shunk, 2002; Linnenbirnk & Pintrich,
2003; Usher & Pajares, 2008; Walker & Greene, 2009) and the choices related
with science activity (Lodewyk & Winne, 2005). Accordingly, different studies
manifested that students’ self-efficacy is significantly and positively associated
with science achievement ( Hidi, Ainley, Berndorff, & DelFavero, 2006;
Britner2008; Caprara, Fida,Vecchione, Del Bove, Vecchio, Barbaranelli, &
Bandura,2008; House, 2008; Lavonen & Laaksonen, 2009; Yoon, 2009). Indeed,
Linnenbrink and Pintrich (2003) argued that self-efficacy takes part in every
motivational construct trying to explain the students’ academic achievement.
Additionally, the self-efficacy beliefs that the students have not only affect their

motivation level and learning but also their vital decisions and events related with
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their own lives (Schunk & Pajares, 2009).Thus educators and education policy
makers should be aware of this effective factor during education processes and

also planning stage.

As another important construct in student motivation according to expectancy-
value theory, Eccles et al., 1983 defined the task-value as individuals’ perceptions
of importance, usefulness, interest and cost about an activity. They argued that the
task-value have four components as attainment value, intrinsic value, utility value
and cost. Attainment value is related with the importance of the activity for the
individual and intrinsic value refers to the enjoyment that the individuals feel
during the activity and utility value means the usefulness of the activity for
individuals and lastly cost is related with the perceived negative outcomes as a
result of the activity. According to Wigfield, et. al., (2000) the individual’s value
for a particular task is a result of aforementioned components, which are also
useful for explaining the effort exerted by an individual on a given task. In other
words, students with high task-value for an activity more probably prefer
participating in that activity, show more persistence in that activity and expend
more effort compared to students with low task-value for the same activity (Cole,

Bergin & Whittaker, 2008).
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Various studies in the literature revealed positive association between students’
task-value and academic achievement (Pintrich & De Groot, 1990; Eccles &
Wigfield, 2002; Pintrich & Schunk, 2002; Sungur, 2007; Yumusak, Sungur, &
Cakiroglu, 2007). Nonetheless, when two components of expectancy-value theory
were compared with each other, expectancy for success (self-efficacy) appeared as
the more important predictor of achievement (Cole, Bergin & Whittaker, 2008).
On the other hand, task-value was more related with choice behaviors, persistence
and effort (Wigfield & Eccles, 2000). For example, a study with 458 students
(243 female, 215 male) was conducted by Zusho, Pintrich, and Coppola (2003) to
investigate how students’ motivation and use of cognitive and self-regulatory
strategies altered over time, and extent to which these motivational and cognitive
components predicted students’ achievement in chemistry. Students’ motivation
was assessed in terms of their self-reported self-efficacy, task value, mastery goal
orientation, performance goal orientation, interest, and anxiety. Students’ course
performance was determined according to their grades at the end of the semester.
The results revealed that students with adaptive motivational beliefs like self-
efficacy and task value tend to get higher scores in chemistry. Among the adaptive
motivational beliefs examined in the study, self-efficacy was found to be the best

predictor of chemistry achievement.
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Briefly, the literature review of motivational beliefs indicated that students’ self-
efficacy and task-value beliefs have essential roles in the students’ choice of tasks,
effort, persistence, use of effective learning strategies, and their actual
achievement. The empirical findings were parallel with the theoretical

expectations within the framework of the expectancy-value theory.

2.2 Students' Achievement in relation to Motivational Beliefs

Eccles and Wigfield (2002) posited direct relations between motivational beliefs
like expectancies for success (self-efficacy) and task-value beliefs and
achievement related outcomes. When the related literature is examined, there is
comprehensive body of knowledge supporting this argument by indicating the
relationships between motivational beliefs (self-efficacy and task-value) and the
students’ academic achievement (Eccles & Wigfield, 2002; Kaur, 2015;
Kulwinder, 2014; Pintrich, Marx & Boyle, 1993). Bong (2008) argued that since
self-efficacy has effect on students’ effort and persistence, it can continuously
anticipate academic achievement. In addition, a study conducted by Pajares and
Graham (1999) revealed that the unique motivational variable for predicting
mathematics achievement was the self-efficacy of average-achieving and gifted
middle school students. Moreover, Pintrich and his colleagues (Pintrich, Smith,
Garcia & McKeachie, 1993) found that task-value showed positive correlation

with performance. Nevertheless, this correlation was not strong as that of the self-
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efficacy. As seen, the general emphasize along the literature is that the students’
motivational beliefs have a very effective role in their academic achievement.
However, according to some researchers, the relationship between the
motivational beliefs and academic achievement is inconclusive and there is a need
for more studies about the motivational beliefs enabling useful insight for the
educators and education planners to provide a qualified educational medium for
the students (Kulwinder, 2014). The following paragraphs deeply discuss the
findings in the relevant literature concerning the relationship between motivational

beliefs (self-efficacy and task-value) and academic achievement.

Studying with a sample of 424 Korean middle and high school students, Bong
(2001), showed that although high school students’ self-concepts and expectancies
for success (self-efficacy) could directly predict performance in mathematics,
English, computer activities, and sport activities, the middle school students’ self-
concepts and expectancies for success (self-efficacy) failed to predict their
performance in different domains. However, both age groups’ task-value beliefs

had a more effective role in predicting course plan and enrollment decisions.

In another study, Kulwinder (2014) examined motivational belief (intrinsic goal
orientation, extrinsic goal orientation , task value, control of learning beliefs, self-

efficacy for learning and performance and test anxiety) in relation to high and low
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levels of academic achievement among 176 university students from the different
majors. The students were divided into the three groups as high achievers, average
achievers and low achievers. The findings showed that the high achievers and
average achievers differ significantly in their motivational beliefs namely task-
value and control on learning beliefs. However, the students of high achievers and
low achievers do not differ significant between them on motivational beliefs,
namely intrinsic goal orientation, extrinsic goal orientation , task value, control of
learning beliefs, self-efficacy for learning and performance and test anxiety.
Moreover, the students of average achiever and low achiever groups do not have
significant difference on task value pattern of motivational belief. The researcher
concluded that the high achievers have more positive task-value beliefs and, thus,
such motivational beliefs should be taken in consideration during teaching and

learning process for academic excellence.

Metallidou and Vlachou (2007) examined motivational beliefs, cognitive
engagement and achievement in language and mathematics in elementary school.
The data were gathered from 263 Greek primary school students of fifth and sixth
grade classes. The study also examined age and gender differences. As
measurement instrument, the researchers used a 7-point Likert scale of Motivated
Strategies for Learning Questionnaire (Pintrich & De Groot, 1990) which

comprised of five factors: (a) Self-efficacy, (b) Intrinsic Value, (c) Test Anxiety,
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(d) Cognitive Strategy Use, and (e) Self-regulation Strategies. In addition,
students’ academic achievement in Greek language and mathematics was
evaluated with a 1- to 20- point comparative scale in relation to the rest of the
class. The findings of the study drew attention to the key motivational role of self-
efficacy in academic achievement and also it was found most significant predictor

for students’ achievement and cognitive strategy use.

Pintrich and De Groot (1990) performed a correlational study to examine the
relationships between motivation, self-regulated learning, and classroom academic
performance for 173 seventh graders in eight science and seven English classes.
The researchers administered a self-report instrument to the students to assess their
self-efficacy, intrinsic value, test anxiety, self-regulation, and use of learning
strategies. In order to measure the performance, the authors evaluated work on the
classroom assignments. The findings suggested that both self-efficacy, found as
one of the best predictors of performance, and intrinsic value have positive

relations with cognitive engagement and performance.

Thus, aforementioned studies revealed positive correlations between students’
motivational beliefs and their academic achievement in different domains. The
studies conducted specifically in science domain also revealed similar results. For

example, in a study conducted in Turkey, Ozkan (2003) studied with a sample of
25



980 tenth grade students, to examine the roles of students’ motivational beliefs
(self-efficacy, intrinsic value and test anxiety) and learning styles on their biology
achievement. As measuring instruments, the researcher used Turkish version of the
Motivated Strategies for Learning Questionnaire, Learning Style Inventory, and
Biology Achievement Test. The findings showed that self-efficacy and intrinsic

value have low positive correlation with students’ biology achievement.

In a recent study, Yerdelen (2013) conducted a national cross-sectional study in
Turkey with the 8198 seven grade students and 372 science teachers to examine
the interrelations among 7th grade students’ science achievement, self-regulation
in science class (i.e., self-efficacy, metacognitive self-regulation, mastery
approach goals, mastery avoidance goals, performance approach goals, and
performance avoidance goals), perceptions of classroom learning environment,
and science teachers’ beliefs and occupational wellbeing. The findings showed
that at the students’ self-efficacy beliefs in learning science and science teachers’

self-efficacy for student engagement were best predictors of Science Achievement.

Similarly, Areepattamannil, Freeman, and Klinger (2011) examined the predictive
effects of students’ motivation for learning science and motivational beliefs, and
science instructional practices on science achievement. The researchers worked

with a sample composed of 13,985 Canadian students at the age of 15 who
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participated to the PISA- 2006. They evaluated students’ motivation for learning
science and motivational beliefs in terms of delectation of science, general affinity
in science, instrumental motivation for learning science and future-focused
motivation for learn science; and self-efficacy and self-concept in science. They
evaluated the instructional practices by mean of science teaching including a
center on specific applications, utilizing student inquiries, involving active
participation activities, and interactive science teaching. They utilized students’
demographics as control variables. The findings indicated that motivational beliefs
and enjoying science had positive and significant effect on the science
achievement. Additionally, self-efficacy was one of the variables having a quite
strongly positive relation with the science achievement compared to other
predictors. Based on the findings, the researchers argued that students who feel
more confidence in performing science related tasks and have more positive
perception for their ability to learn science are more likely to show higher science

achievement.

Abovementioned findings are as expected considering the fact that students who
have high self-efficacy generally show more resistance and spend more effort on
the tasks when they confront with the difficulties (Pintrich & Schunk, 2002;
Schunk and Zimmerman, 2006; Schunk & Mullen, 2012). Parajes (2002) also

pointed self-efficacy as the key motivational belief to provoke motivation and
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engagement. However, the study conducted by Pintrich and his colleagues
(Pintrich, Smith, Garcia & McKeachie, 1993) showed that both task-value and
self-efficacy have positive correlation with the performance, nonetheless, the self-
efficacy beliefs have stronger relations with the performance than task-value
beliefs have. As stated in many empirical and theoretical studies, motivational
beliefs like self-efficacy and task-value are influential for the subsequent behaviors
and achievement task choices. Therefore, it is not possible to underestimate their
roles in the academic achievement, especially science achievement
(Areepattamannil, Freeman, and Klinger, 2011). Accordimgly, current study aims
to examine to contribution of students motivational beliefs to their science
achievement. Based on the available literature, it is expected that positive

correlations exist between motivational beliefs and science achievement.

2.3 Cognitive Engagement

Cognitive engagement refers students’ willingness to expend too much effort and
long period of time to exactly comprehend a subject or master a difficult skill and
the type of processing strategies that they use for learning (Fredericks, Blumenfeld
& Paris, 2004; Ravindran, Greene, & Debacker, 2005; Rotgans & Schmidt, 2010).
Cognitive engagement is an effective gauge of level of learning and academic
achievement (Pintrich & Schrauben, 1992; Weinstein & Mayer, 1986). In other

words, students’ learning and achievement level have a strong a relation with their
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cognitive engagement. Successful students generally are more cognitively engaged
with the task relative to less successful students. In addition, Fredericks et al.
(2004) reported that the students cognitively engaged tend to utilize various
learning strategies. These strategies are essential agents for students’ achievement
because they help the students learn fruitfully subjects that they study (Yumusak,

2006).

Pintrich, Smith, Garcia and McKeachie (1993) classified learning strategies into
two main categories namely, cognitive and metacognitive strategies. Weinstein
and Mayer (1996) defined cognitive strategies as rehearsal (memorizing the
subject by repeating words by oneself), elaboration (associating new learnings
with previous knowledge), and organizational strategies (grouping the subject
hierarchically) and critical thinking (transferring previously learned knowledge to
new situations). Different studies revealed that cognitive strategy use are
associated with academic achievement and power of this relation show changes
depending on which cognitive strategy is used (Sedaghat, Abedin, Hejazi, and
Hassanabadi, 2011; Yumusak, 2006; Pintrich, Smith, Garcia, and McKeachie
1993). For example, cognitive strategies such as elaboration, organization, and
critical thinking allow deeper processing of information while strategies like
rehearsal as a cognitive strategy is associated with superficial processing of

information (Weinstein & Mayer, 1986). Thus, students who use deep processing
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strategies like elaboration, organization and critical thinking are expected to show
better academic performance compared to the students who use superficial or
sallow strategies like rehearsal (Pintrich’s et al., 1993; Sedaghat et al., 2011).
However, Dowson and Mclnery (1998) reported that different strategies may be
effective in different subject areas because usefulness of each strategy can change

depending on the requirements and features of subject domain.

Metacognitive strategies concern cognitive regulation (Pintrich, 1999). In other
words, these strategies involve thinking about how to think during learning or
solving a problem (Metcalfe & Shimamura, 1994; Flavell, 1999; Livingston,
2003).  Moreover, metacognitive strategies like monitoring, planning, and
regulating strategies, enable the students to utilize their cognitive strategies more
efficiently and have indirect effects on information processing and understanding
(Linnenbrink & Pintrich, 2003). To exemplify, skimming the text before reading
(planning), checking the comprehension level during the reading by asking
question by oneself (monitoring), rereading the parts of the text which has not
been understood (regulation) are instances of metacognitive strategies (Pintrich,
1999). Consequently, instructors desire their students to get more metacognitive
and exhibit more metacognitive behaviors which are significant signs of cognitive

engagement (Linnenbrink & Pintrich, 2003).
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In some studies, cognitive engagement was assessed as cognitive and
metacognitive strategies that the students utilize (Linnenbrink & Pintrich, 2003;
Metallidou et al. 2007; Rastegar, Jahromi, Haghighi and Akbari, 2010). For
example, Greene, Miller, Crowson, Duke, & Akey (2004) found that cognitive
engagement, comprising of cognitive and metacognitive strategies, is a powerful
factor which directly result in better performance. Therefore, students’ cognitive
engagement levels have an essential role in their academic achievement.
Moreover, different empirical and theoretical studies produced findings
manifesting the significant relation between cognitive engagement and the
academic achievement (Butler & Winne, 1995; Pintrich, 2000; Zimmerman, 2000;
Muis and Franco, 2009; Rotgans & Schmidt, 2010; Rastegar, Jahromi, Haghighi

and Akbari 2010).

2.4 Students’Achivement in Relation to Cognitive Engagement

In the literature, it is commonly found that cognitive engagement and the academic
achievement have a positive strong relation with each other (Ames and Archer,
1988; Pintrich & Schrauben, 1992; Weinstein & Mayer, 1986; Reschly, Huebner,
Appleton, & Antaramian, 2008; Appleton, Christenson, Kim, & Reschly, 2006).
That is to say, high cognitive engagement is associated with high academic
achievement and better learning (Pintrich & Schrauben, 1992; Weinstein & Mayer,

1986). As stated before, cognitive engagement assessed in different studies as
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cognitive and metacognitive strategy usage of the students (Metallidou et al. 2007;
Rastegar, et al., 2010). In other words, the metacognitive and cognitive strategies
used during the learning refer to cognitive engagement. Moreover, cognitively
engaged students generally prefer using various learning strategies (Fredericks et
al., 2004). This situation can indicate how cognitive engagement and use of
learning strategies like cognitive and metacognitive have strong associations with
each other. The usage of various cognitive and metacognitive learning strategies
(cognitive engagement) facilitates the students to learn the subjects meaningfully
(Yumusak, 2006). As a result, cognitive engagement can make positive
contributions on the students’ academic achievement. Pintrich, Smith, Garcia, and
McKeachie’s (1993) study also provided a support for the positive association
expected between cognitive engagement (various cognitive and metacognitive

usages) and academic achievement.

Parallel to the study conducted by Pintrich’s et al., (1993), Sedaghat, Abedin,
Hejazi, and Hassanabadi (2011) examined the relations among perceived ability,
perceived instrumentality, achievement goals, cognitive engagement, and
academic achievement. A sample composed of 1371 (708 males and 663 females)
high school students participated in the study. Approaches to Learning (ATL)
scale (Miller, DeBacker, & Green, 1999) was used for measuring student’s

perceived ability and achievement goals by means of learning, performance-
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approach, performance-avoidance, and future goals/perceived instrumentality.
Cognitive scale of the MSLQ (Pintrich et al., 1993) was utilized for assessing
students’ cognitive engagement (shallow and deep cognitive learning strategies).
The findings of the study revealed that the perceived ability and deep strategy use
predicted achievement significantly and positively. On the contrary, shallow
strategy use and performance goal predicted achievement significantly and
negatively. The results remarked that cognitive strategy usage (a direct sign of
cognitive engagement) and perceived ability and performance goals could show

the level of academic achievement as predictors of academic achievement.

In another study, Dowson, et al., (1998) explored how motivational (academic and
social goals) and cognitive (cognitive and metacognitive strategies) variables
shape middle school students’ performance in mathematics and English. The
participants of the study were 602 Australian middle school students (328 females
and 274 males). The results of the study showed that students’ mathematics
achievements were significantly associated with monitoring, regulating and
cognitive strategy use and nevertheless, English achievement had a significant
relation with students’ monitoring and regulating strategy use. The researcher
concluded that mathematics and English achievement might be interrelated with
cognitive and metacognitive strategies use. They also emphasized that different

subject areas required usage of diverse strategies because usefulness of each
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strategy could show changes according to features of the related subject area

which students studied on.

Miller, Greene, Montalvo, Ravindran, and Nichols (1996) managed a two-stage
exploratory study with 297 high school math students to examine motivation,
perceived ability, and engagement (self-regulatory activities, use of deep or
shallow strategies, effort and persistence) and academic achievement. The
researchers explored the degree to which scores of self-reports of motivation,
perceived ability, and engagement (self-regulatory activities, use of deep or
shallow strategies, effort and persistence) predicted the academic achievement.
The results of the study’s first stage indicated that cognitive engagement variables
(effort, persistence, and self-regulation) and the achievement have positive
correlation and cognitive engagement variables explained 24% of the variance in
achievement. Nevertheless, the results of the study’ second phase showed
incongruities with previous findings despite of replicating and extending them.
The later findings revealed that the persistence and perceived ability could
significantly predict the academic achievement and explain 28% of the variance in

achievement.

Pintrich and De Groot (1990) studied with 173 seventh grade students (100 girls

and 73 boys) with a mean age of 12.6 years from science and English classrooms
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in USA to probe motivational (intrinsic value, self-efficacy and test anxiety) and
self-regulated learning (cognitive strategy use including rehearsal, elaboration and
organizational strategies and self-regulation including metacognitive and effort
management strategies) components of classroom academic performance. The
researchers used MSLQ to measure motivational and self-regulated learning
components, and they evaluated the academic performance in term of classroom
tasks and assignments. The findings displayed that cognitive engagement was
positively associated with each three variables of self-efficacy and intrinsic value

and performance.

Overall, aforementioned studies suggested a positive correlation between cognitive
engagement and achievement in different academic domains. The studies
conducted specifically in the science domain also produced similar results. For
example, Akyol (2009) conducted a study comprising 1517 seventh grade students
to investigate the differences in the level of students’ cognitive and metacognitive
strategy use and the contribution of cognitive and metacognitive strategy use
(rehearsal, elaboration, organization, critical thinking, and metacognitive self-
regulation) to the students’ science achievement. In addition, the relations between
students’ background characteristics (gender, prior knowledge, socioeconomic
status) and the variables including students’ cognitive and metacognitive strategy

use and science achievement were examined. The results indicated that students’
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science achievements were significantly predicted by the students’ use of
elaboration and metacognitive self-regulation strategies. Moreover, the variables
of prior knowledge, mother’s educational level, father’s educational level, number
of reading materials at home, frequency of buying a daily newspaper, presence of
a separate study room, presence of a computer with internet connection at home
had a relation with cognitive and metacognitive strategy use and science

achievement.

Kaya and Kablan (2013) managed a national study comprising of 574 fourth grade
primary school students to explore the relations between students’ strategy use and
science achievement. The researcher utilized a self-report scale to evaluate
students’ cognitive- metacognitive strategies use (rehearsal, elaboration,
organization, critical thinking, and metacognitive self-regulation) and resource
management (managing time and study environment, effort regulation, peer
learning, and help seeking). To evaluate the science achievement, they used the
modified questionnaire from The Trends in Mathematics and Science Study
(TIMSS) 2007. The results showed that combination of effort regulation,
metacognitive self-regulation and critical thinking accounted for 13% of variance

in the science scores.
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In sum, related literature has remarked cognitive engagement as a good indicator
of students’ learning and achievement. As in many other domains, science
achievement was also found to be associated with the students’ cognitive
engagement level. Indeed, cognitively engaged students appeared to use various
strategies in their learning. Thus, in the current study, it is expected that cognitive

engagement is positively linked to science achievement.

2.5 Relationships between Motivational Beliefs and Cognitive Engagement

Different studies revealed that motivational beliefs (self-efficacy and task value)
and cognitive engagement (cognitive and metacognitive strategies use) are
associated with each other (Pintrich & De Groot, 1990; Pintrich & Garcia, 1991,
Linnenbrink and Pintrich, 2003; Schunk 2005; Sungur, 2007; Sungur & Glingoren,
2007; Yumusak, Sungur, & Cakiroglu, 2007, Kahraman & Sungur, 2011). For
instance, Pintrich and his colleagues’ studies results (Pintrich, 1989; Pintrich & De
Groot, 1990; Pintrich & Garcia, 1991) revealed that self-efficacy and task-value
beliefs had a strong and positive association with the use of cognitive strategies
(eg. rehearsal, elaboration, and organizational strategies) and metacognitive
strategies (eg. planning, monitoring, and regulating) and higher academic
performance. Similarly, Yumusak, Sungur and Cakiroglu (2007) conducted a
study with 519 tenth grade students to examine the contribution of motivational

beliefs, cognitive and metacognitive strategy use to high school students’
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achievement in biology. MSLQ (Pintrich et al., 1991) and biology achievement
test were used to gather the data from the participants. The findings of the study
revealed that motivational beliefs accounted for 10% of variance in biology
achievement. In addition to that, motivational beliefs like intrinsic goal orientation,
task value and self-efficacy were positively linked to cognitive and metacognitive
strategy use (cognitive engagement). A separate study, comprising of 391 high
school students, was conducted by Sungur (2007) to explore the relationships
between motivational beliefs and metacognitive strategy use. The result of the
study indicated that task value beliefs, self-efficacy, and control of learning beliefs

have significant and positive relationships with metacognitive strategy use.

In another study, Kahraman and Sungur studied with 115 seventh grade students to
examine students’ use of metacognitive strategies such as such as planning,
monitoring, and evaluating. The result of the study indicated that self-efficacy was
a significant and positive predictor of students’ metacognitive strategies.
Moreover, according to Linnenbrink and Pintrich (2003) the use of deeper
processing strategies was activated by the students’ self-efficacy beliefs and high
self-efficacy provide the students to expend more effort to comprehend a problem
and to consider it deeply. Consequently, it was stated that self-efficacy beliefs and
cognitive engagement have positive interrelation each other. Furthermore, the

study by Schunk (2005) indicated that high self-efficacy facilitated the students to
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dynamically use cognitive and metacognitive strategies, in this way, students
showed more academic performance. Briefly, as stated by Linnenbrink and
Pintrich (2003), self-efficacy beliefs have direct relation with behavioral,
motivational and cognitive engagement of the students on academic tasks. This
means that students with high self-efficacious have tendency to exert great effort
to deal with problems and to achieve a task and they also use effective learning
strategies like cognitive and metacognitive strategies and show intrinsic interest in

academic tasks.

Moreover, Sungur and Giingdren (2007) argued that the level of the students’
intrinsic interest in academic task and perception of usefulness and importance of
the academic tasks are signals of their cognitive engagement level and academic
achievement. In other words, if a student has high level of intrinsic interest in
academic task and perception of usefulness and importance of academic tasks,
students will be more likely to show more cognitive engagement and attain better
academic achievement. Since intrinsic interest in academic task and perception of
usefulness and importance of academic tasks are component of the task-value, it
can be expressed that  the students’ task-value beliefs are positively associated
with their cognitive engagement level (cognitive and metacognitive strategy use)
(Pintrich & De Groot, 1990; Sungur, 2007; Yumusak, Sungur, & Cakiroglu,

2007). In another study, similar results reported by Pintrich and Schrauben (1992).
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They stated that although value beliefs like importance and utility might not
directly influence the learning or achievement, they had function providing rise in
the cognitive engagement and use of diverse cognitive and metacognitive
strategies. Based on the findings of related literature, it can be expressed that
cognitive engagement and task-value beliefs have a positive association with each
other. In other words, the students who have high task-value beliefs on an
academic task most probably show more cognitive engagement on this task. Even
that these beliefs directly affect the academic achievement as stated by Pintrich
and Schrauben (1992), they still have an important role in increasing students’
cognitive engagement (cognitive and metacognitive strategy use). In this way,
task-value beliefs can make contribution on the students’ academic achievement,

specifically science achievement.

To sum up, students’ motivational beliefs like self-efficacy and task-value are
positively associated with the students’ cognitive engagement level (cognitive and
metacognitive strategy use). This means that the students who have such kind of
beliefs more likely exhibit more cognitively engaged behaviors. Accordingly, they
show more persistence, exert more effort and use various cognitive and
metacognitive strategies to comprehend related subject contents. This situation can

contribute on students’ learning and academic achievement. Accordingly, in the
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present study, positive associations were predicted between motivational beliefs

and cognitive engagement.

2.6 Summary of the Findings

Aforementioned literature revealed that students’ motivational beliefs (i.e. self-
efficacy and task value) and cognitive engagement are positively linked to their
achievement. In addition, positive associations were found between motivational

beliefs and cognitive engagement.
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CHAPTER 11

METHOD

This part presents the research method under the seven subtitles which are design
of the study, population and sampling, instruments, data collection, data analysis,

limitations and assumptions, threats to internal validity and ethical issues.

3.1 Design of the Study

The investigation of how the seventh grade elementary students’ motivational
beliefs and cognitive engagement contribute to the prediction of their science
achievement and how the seventh grade elementary students’ motivational beliefs
have a relation with their cognitive engagement level are the main purposes of this
study. To examine these relationships, a correlational study based on the data from

self-reports instrument was realized.

3.2 Population and Sampling
The target population of the study is all seventh grade public elementary school
students in Ankara. Since it is not easy to reach to this target population, it is

appropriate to identify an accessible population. The accessible population is all
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seventh grade public elementary school students in Etimesgut District. The result

of the current study was generalized to this population.

Cluster random sampling and convenience sampling methods were utilized to
reach the sample of the present study. During the sampling process, firstly
Etimesgut district was selected by convenience sampling method, considering
transportation, money, and administrative restrictions. Then, five different
elementary schools were randomly selected as clusters from this district. The total
number of the elementary public schools in Etimesgut District is 42 according to
Etimesgut Education Directorate. Numbers were randomly assigned to each school
and table of random numbers was utilized to determine the participant elementary
public schools. Following this procedure, 5 elementary public schools were
selected accessing 12 % of the schools in the target district. The table 3.1 displays
the schools and the number of the students in each school participating in the
study.

Table 3.1 The Schools and their Corresponding Students Numbers

The schools involved in - Number of students Percentage of students
the study (%)

School 1 506 58.77

School 2 114 13.24

School 3 87 10.10

School 4 31 3.60

School 5 123 14.29

Total 861 100.00
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Accordingly, the participants of this study were 861 seventh grade students from
five elementary public schools in Etimesgut District. Of 861 students, 398 (46.2
%) were girls and 456 (53.0 %) were boys. Their mean age was 13.09 (SD= .55).
Their mean last semester science grade was 3.83 (SD= 1.06). About 72 % of the
participants come from the families with 2 or 3 children. About 70% of
participants’ mothers are unemployed. However, about 90% of participants’
fathers are employed. Nearly 58% of the participants’ mothers’ education level is
middle school or lower. About 60% of the participants’ fathers are from high
school or higher, nearly 40 % of the participants have books between 26 and 100
in their homes. Few students (7%) have lower than ten books in their homes. 12%
of them has more than 200 books in their homes. 64% of the participants’ families
sometimes buy newspapers. Nevertheless, 23 % of the participants’ families never
buy newspapers. Most participants have a study room (84%), a computer (83%)
and internet connection (%73) in their homes. Detailed background information

was presented in table 3.2.

Table 3.2 Background Characteristics of Students

Frequency(f) Percent (%)
GENDER
Girl 398 46.2
Boy 456 53.0
AGE
14 111 12.9
13 728 84.6
12 2 0.2
Other 2 0.9
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Table 3.2 Background Characteristics of Students (continued)

NUMBER OF SIBLING

0 84 9.8
1 363 44.2
2 257 29.8
3 90 10.5
4 45 5.2
5 or more 11 1.3
LAST TERM SCIENCE

GRADE

1 21 2.7
2 71 8.2
3 212 24.6
4 259 30.1
5 277 32.2
MOTHER’S

EDUCATIONAL LEVEL

Iliterate 19 2.2
Primary school 250 29.0
Secondary school 217 25.2
High school 243 28.2
University 88 10.2
MSc 19 2.2
PhD 0 0
FATHERS’ EDUCATIONAL

LEVEL

Iliterate 5 0.6
Primary school 127 14.8
Secondary school 191 22.2
High school 287 33.3
University 182 21.1
MSc 33 3.8
PhD 4 0.5
MOTHERS’ EMPLOYMENT

STATUS

Employed 225 26.1
Unemployed 598 69.5
No Regular Job 13 1.5
Retired 13 1.5
FATHERS’ EMPLOYMENT

STATUS

Employed 773 89.8
Unemployed 15 1.7
No Regular Job 16 1.9
Retired 36 4.2
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Table 3.2 Background Characteristics of Students (continued)

NUMBER OF READING
MATERIALS AT HOME

0-10 books 62 7.2
11-25 books 216 25.1
26-100 books 314 36.5
101-200 books 154 17.9
More than 200 books 100 11.6
PRESENCE OF A

SEPARATE STUDY ROOM

Have a separate study room 719 83.5
Do not have a separate study 125 14.5
room

FREQUENCY OF BUYING
A DAILY NEWSPAPER

Never 191 22.2
Sometimes 551 64.0
Always 95 11.0
PRESENCE OF A

COMPUTER

Have a computer 720 83.6
Do not have a computer 118 13.7

PRESENCE OF AN
INTERNET CONNECTION

Have an internet connection 623 72.4
Do not have internet connection 221 25.7

3.3 Instruments

Three data collection instruments were used in the study. The first instrument is
Background Characteristics Survey, and second instrument is Motivation and
Cognitive Engagement Scale (MCES), a questionnaire comprising the
combination of selected items from the Science Learning Inventory (SLI- Part A)
and from Motivated Strategies for Learning Questionnaire (MSLQ) in order to
measure the motivational beliefs (self-efficacy and task-value) and the level of

the cognitive engagement of the students, and the last instrument is Science
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Achievement Test for 7" Grade (SAT). The name of the instruments and the
variables assessed were summarized in Table 3.3

Table 3.3 Data Collection Instruments and Variables

Instruments Variables

Gender

Age

Number of Sibling

Last Term Science Grade
Background Characteristics Survey Mother’s Educational Level

Father’s Educational Level

Mother’s Employment Status

Father’s Employment Status

Number of Reading Materials at Home

Presence of a Separate Study Room

Frequency of Buying a Daily Newspaper

Computer

Internet Connection

Cognitive strategies

Motivation and Cognitive Metacognitive strategies
Engagement Scale (MCES) Self-efficacy

Task value
SAT (Yerdelen, 2013) Science achievement
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3.3.1. Background Characteristics Survey

This instrument has 13 items searching the background characteristics of the
participants in terms of gender, age, previous semester science grade, number of
siblings, parents’ educational level and their employment status, number of
reading materials at home, frequency of buying a daily newspaper, presence of a

separate study room, a computer and an internet connection (see Appendix-A).

3.3.2. Motivation and Cognitive Engagement Scale (MCES)

Motivation and Cognitive Engagement Scale was used to assess students’
motivational beliefs and cognitive engagement in science. The scale was
constructed using the items from The Motivated Strategies for Learning
Questionnaire (Pintrich, Garcia & McKeachie, 1991) and Science Learning
Inventory (Seyedmonir, 2000). Detailed information about each of the instrument
and the procedure followed during the scale construction were explained in the

following sub-sections.

3.3.2. 1. The Motivated Strategies for Learning Questionnaire (MSLQ)

The Motivated Strategies for Learning Questionnaire (MSLQ) was developed by
Pintrinch, et al., (1991). This is a self-report instrument including 81-items on a
Likert scale ranging from 1 (not at all true of me) to 7 (very true of me). Two main

parts, namely Motivation Section and Learning Strategies Section, constitute the
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instrument. The Motivation Section is composed of 31 items evaluating distinctive
dimensions of students’ motivation. The motivational dimensions evaluated in this
section are intrinsic goal orientation (4 items), extrinsic goal orientation (4
items), task value (6 items), control of learning beliefs (4 items), self -efficacy for
learning and performance (8 items), and test anxiety (5 items). The Learning
Strategies Section includes 50 items evaluating students’ cognitive and
metacognitive strategy usages in nine dimensions: rehearsal (4 items), elaboration
(6 items), organization (4 items), critical thinking (5 items), metacognitive self-
regulation (12 items), time and study environment (8 items), and effort regulation

(4 items), peer learning (3 items) and help seeking (4 items).

Studying with 380 college students coming from the different majors Pintrich and
McKeachie (1993) conducted a study to validate the MSLQ. In the validation
study, Cronbach alpha coefficients of the sub-scales in the motivation section
ranged from .62 to .93. The reliability coefficients of the sub-scales in the learning
strategies section ranged from .52 to .80. Confirmatory factor analyses revealed
that the motivation section with 6 factors (y°/df = 3.49, GFI = .77, AGFI = .73,
RMR = .07) and the learning strategies section with 9 factors (ledf = 2.26, GFI =
.78, AGFI = .75 RMR = .08) had a reasonable model fit. The authors suggested
that MSLQ sub-scales are modular, and researchers can use any sub-scale

depending on their research purpose.
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Sungur (2004) translated and adapted the MSLQ into Turkish. During its
validation for Turkish sample, the author worked with a total of 488 high school
students. For the Turkish version of the MSLQ, reliability coefficients of the
subscales in the motivation section ranged from .54 to .89 while that of the
learning strategies section ranged from .57 to .81. Providing similar fit indices
with the original version of the MSLQ, CFA results suggested that Turkish version
of the MSLQ also had a reasonable model fit for the motivation section (y°/df =
5.3, GFI = .77, RMR = .11) and the learning strategies section (x’/df = 4.5, GFI =
.71, RMR = .08). In the current study, items from task value, self -efficacy for
learning and performance, and rehearsal sub-scales were used while constructing

the Motivation and Cognitive Engagement Scale.

3.3.2.2 Science Learning Inventory (SLI)

Science Learning Inventory (SLI) is a self-report instrument on a five-point scale
developed by Seyedmonir (2000). This questionnaire is composed of two main
parts as SLI-A part (conceptual ecology and cognitive engagement) and SLI-B
part (science epistemology). SLI-A part comprise 48 items in the three sub-scales,
namely; Existing Conceptions (11 items), Motivation (21 items), and Cognitive
Engagement and Processes (16 items). SLI-B part includes 48 items in the
subtitles of Scientific World View (21 items), and Scientific Inquiry (27 items). In

the present study items selected from Motivation and Cognitive Engagement and
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Processes sub-scales in SLI-A were used while constructing the Motivation and

Cognitive Engagement Scale (MCES).

During the validation study of the SLI-A, Seyedmonir used principle component
factor analysis to build the seven factor structure and examined the factor loading
of the items using orthogonal varimax rotation. The convergent and divergent
validity of the SLI-A scale was ensured checking the correlation of the scale with
already existing scales. Also the stability of the scale was provided by checking

the correlation scores of four-week-test-retest application.

3.3.2.3 Construction of Motivation and Cognitive Engagement Scale

The MCES was constructed to measure students’ motivational beliefs and
cognitive engagement in three dimensions, namely self-efficacy, task value, and
cognitive engagement. Accordingly, during the construction of the MCES, items
targeting students’ self-efficacy, task value and cognitive engagement were
selected from the MSLQ and SLI-A. More specifically, in order to assess students’
self-efficacy in science, 8 items were selected from the self-efficacy for learning
and performance sub-scale of the MSLQ and 5 items were selected from the
motivation sub-scale of the SLI-A. In order to assess students’ task value beliefs in
science 6 items from the task value subscale of the MSLQ and 7 items from the

motivation sub-scale of the SLI-A were selected. In addition, in order to assess the
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students’ cognitive engagement, 15 items were selected from cognitive

engagement and processes sub-scale of SLI-A and one item was selected from

metacognitive self-regulation sub-scale of the MSLQ.

Table 3.4 presents the proposed dimensions of the MCES, corresponding items,

and source of the items before the pilot study.

Table 3.4 The items used in MCES and their dimension and their source

Dimension Item instrument
g2 I believe | will receive an excellent MSLQ
grade in this class.
g4 I'm certain | can understand the most MSLQ
difficult material presented in the
readings for this course.
g6 I'm confident I can understand the MSLQ
basic concepts taught in this course.
Self-Efficacy g8 I'm confident | can understand the MSLQ
most complex material presented by
the instructor in this course.
g1l Despite trying hard, one will never SLI-A
understand some science concepts
gl2 I'm confident | can do an excellent MSLQ
job on the assignments and tests in
this course.
gl5 I expectto do well in this class. MSLQ
gql8 Different theories about things SLI-A

makes learning science difficult or
confusing
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Table 3.4 The items used in MCES and their dimension and their source (Continued.)

gl9 When learning a new scientific SLI-A
concept, | sometimes wonder if | can
get through its
complexity and finally “understand”
what it says

Self-Efficacy g21 | believe my high-school science SLI-A
background is sufficient to help me
succeed in college science courses

g23 It is hard for me to sort out SLI-A
conflicting information and facts

g24 I'm certain |1 can master the skills MSLQ
being taught in this class.

g26  Considering the difficulty of this MSLQ
course, the teacher, and my skills, |
think I will do well in this class.

gl I think I will be able to use what I MSLQ
learn in this course in other courses.

g3 | find science to be closely related to  SLI-A
everyday life  situations  or
experiences.

g5 It is important for me to learn the MSLQ
course material in this class.

Task-Value q7 Understanding the concepts in SLI-A
science is more important to me than
the grade | get

q9 Learning science, in general, is SLI-A
boring to me

gl0 I am very interested in the content MSLQ
area of this course.

g13 I don’t expect myself using much of SLI-A
the concepts covered in science
classes other than recalling them for
exams
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Table 3.4 The items used in MCES and their dimension and their source (Continued.)

ql4 | like reading scientific magazines or  SLI-A
books

gl6 | find most of the materials in SLI-A
science courses not relevant to my
personal life

Task-Value gl7 | think the course material in this MSLQ
class is useful for me to learn.

g20 | like the subject matter of this MSLQ
course.

g22 Understanding the subject matter of MSLQ
this course is very important to me.

g25 | do / would enjoy working on SLI-A
science  projects, activities, or
exercises.

gl When | read a science textbook, I SLI-A
mostly pay attention to the factual
information

g2 I use analogies and examples to help  SLI-A
me learn and/or explain new
materials or experiences

Cognitive Engagement @3 If 1 am learning a new concept, I SLI-A
relate it to something that | have
already learned or know about.

g4 In science classes | go along with the ~ SLI-A
information presented in the class
even if [ don’t agree

g5 I have passed a science course by SLI-A
primarily memorizing its factual
content

q6 When | read an interesting idea or SLI-A
topic, | usually think of asking
questions and possible answers to
those questions
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Table 3.4 The items used in MCES and their dimension and their source (Continued.)

q7 If T don’t agree with a scientific SLI-A
concept presented in class, | often
speak up or ask questions in class

q8 When | am reading a textbook or SLI-A
listening to a lecture, | pause
regularly to check my
comprehension of the material

q9 When studying a chapter in my SLI-A
science textbooks, | often create
diagrams, charts, and concept maps
to help me organize the information

g10 When | get my science tests back, I SLI-A
go over my mistakes to figure out
why

Cognitive Engagement g1l | tend to memorize concepts for most SLI-A
of my science tests

gl2 | ask myself questions to make sure | MSLQ
understand the material 1 have been
studying in this class.

gl3 In my science classes, | only study SLI-A
things that I know will be on a test or
assignment

gl4 When | read a science textbook, I SLI-A
think about the applications of the
concept being
discussed

gl5 | usually end up cramming for my SLI-A
science tests a day or two before the
exam

gl6  When | study scientific theories or SLI-A
concepts, | try to integrate them by
identifying some of their
commonalties and/or differences
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In a more detailed manner, the procedure used to construct the MCES was as
follows: The MSLQ items used in the MCES were already adapted into Turkish by
Sungur (2004). In the present study, the selected Motivation and Cognitive
Engagement and Processes sub-scales items in SLI-A were translated and adapted
into Turkish by the researcher. The translated version of the items (see Appendix-
C) was examined by two instructors from faculty of education for content validity.
The instructors also examined the items for clarity, comprehensiveness, and
sentence structure. Additionally, an expert in an Academic Writing Center in a
large university checked for the grammar structure of the translation. Moreover, in
order to determine whether the items were clear and understandable for the
seventh grade students, the translated items were administered to three seventh
grade students and their opinions regarding the clarity of the items were gathered.
Based on the feedbacks from the experts and the students, minor revisions were
made in a few items and items were prepared on a 4-point scale. After making
necessary revisions, the MCES with 42 items from the MSLQ and SLI-A was pilot
tested. Of 42 items, 13 belong to self-efficacy sub-scale, 13 belong to task value

sub-scale, and 16 belong to cognitive engagement subscale.

A pilot study was carried out with 251 seventh grade students to evaluate the
psychometric properties of the MCES. Result revealed that the MCES sub-scales

had sufficiently high internal consistencies as indicated by Cronbach’s alpha
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values of .86 for self-efficacy, .86 for task-value, and .81 for cognitive
engagement. In order to validate the 3-factor structure of the MCES, a
Confirmatory Factor Analysis (CFA) was executed by using LISREL 8.80. While
executing CFA, Robust Maximum Likelihood Estimation method was utilized
against the violation of the multivariate normality which is an essential assumption
of CFA (Kline, 2011). Data appeared not to ensure the multivariate normality
assumption since multivariate skewness (386.25) and kurtosis (1886.03) values,

provided by LISREL 8.80, were not in the acceptable level.

According to CFA results, although the goodness of fit indices (GFI) were not
within acceptable limits, remaining indices supported the three factor structure of
the MCES and model fit was good (y*/df = 1.55, CFI=.97, GFI = .79, NFI=.93,
RMR = .05, SRMR=.06, RMSEA=.05). Table 3.4 presents lambda ksi estimates

for each item in MCES after the pilot study.

Table 3.5 Lambda ksi Estimates for The Motivation and Cognitive Engagement Scale
(MCES) in the Pilot Study

Cognitive

Self —Efficacy Sub-scales Task Value Sub-scales Engagement Sub-scales
Questions LX Estimate Questions LX Estimate Questions LX Estimate
92 70 ql 55 ql 57

q4 .60 a3 49 q2 69

a6 .64 a5 .75 a3 .65

a8 61 a7 42 g4 25

qll 31 q9 48 q5 01

q12 .65 q10 58 q6 67
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Table 3.5 Lambda ksi Estimates for The Motivation and Cognitive Engagement Scale

(MCES) in the Pilot Study (Continued.)

g15 71 g13 .29 q7 57
qls8 22 ql4 .68 g8 .58
ql9 .20 ql6 19 q9 41
g21 .58 ql7 .68 ql0 61
g23 .28 g20 .69 qll 19
q24 .67 g22 .70 ql2 .66
q26 .65 g25 .60 ql3 13
qld .61
ql5 -.01
ql6 .56

However, in order to improve the reliability and validity of the instrument, some
revisions were made based on the results of the pilot study and feedbacks from the
participants during the administration of the instrument. For example, during the
administration of the instrument, it was realized that one of the items of the self-
efficacy sub-scale “When learning a new scientific concept, | sometimes wonder if
I can get through its complexity and finally understand what it says” was difficult
for students to understand. Also, reliability analysis of the self-efficacy sub-scale
showed that deletion of this item led to a sharp increase in the reliability value.
Considering this finding and the fact that there was another item with a similar
meaning in the MCES (see .8 in Table 3.4), this item (see g.19 in the Table 3.4)

was decided to be removed from the instrument.

Another item deleted according to the analysis of the pilot study’s data was “I

usually end up cramming for my science tests a day or two before the exam”.

58



Elimination of the item created the highest reliability increase in cognitive
engagement part of the instrument according to internal consistency analysis. So
the item was removed from the scales (see .15 in the Table 3.4). Nevertheless,
considering the validity issue, four new items from the MSLQ were added to the

instrument to better represent the cognitive engagement as a construct.

Since the item (see .16 in Table 3.4) “I find most of the materials in science
courses not relevant to my personal life” in task-value sub-scale did not contribute
well to the total reliability of this sub-scale, this item was decided to be rearranged
positively. Because, some research suggest that elementary school students
experience difficulty in understanding negative statements, and they may not
reflect their actual opinions when they face with such negatively worded items

(Benson & Hocevar, 1985; Marsh, 1984).

Another revision was made on the item “No matter how hard I try, there are some
science concepts that I will never understand” in self-efficacy sub-scale (see g.11
in Table 3.4). For the purpose of improvement in the validity, the expression “I
will never understand” was decided to be emphasized by writing it in bold in order

to attract the attention of the participants to the expression.
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Finally, in the item “the fact that there are different theories to describe the same
phenomenon makes learning science difficult or confusing for me” was rearranged
in the way that “the fact that there are different theories (e.g. atom theories) to
describe the same phenomenon makes learning science difficult or confusing for
me” to make the meaning of the item more clear considering feedback from the
participants in the pilot study. In this way, the validity of the self-efficacy sub-

scale was tried to be improved (see .18 in Table 3.4).

After these modifications, the revised instrument consisted of 44 items. Among
these items, 12 belong to self-efficacy sub-scale, 13 belong to task value sub-scale,
and 19 belong to cognitive engagement subscale. Table 3.6 shows the proposed
dimensions of the MCES, corresponding items, and the name of the instruments

where items were selected and the item status after the revision of the MCES.

Table 3.6 The items used in MCES and their dimensions and their sources, and the

items status after the revision.

Dimension Item Instrument Item Status
g2 I believe I will receive an MSLQ Retained
excellent grade in this
class.
Self-Efficacy g4 I'm certain | can MSLQ Retained

understand  the  most
difficult material presented
in the readings for this
course.
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Table 3.6 The items used in MCES and their dimensions and their sources, and the
items status after the revision (continued).

Self-Efficacy

g6

g8

gl1

gql2

gl5

ql8

gl9

g21

I'm confident | can
understand  the  basic
concepts taught in this
course.

I'm confident 1 can
understand the most
complex material

presented by the instructor
in this course.

Despite trying hard, one
will  never understand
some science concepts

I'm confident | can do an
excellent job on the
assignments and tests in
this course.

I expect to do well in this
class.

Different theories about
things makes learning
science difficult or
confusing

When learning a new
scientific ~ concept, |
sometimes wonder if | can
get through its complexity
and finally ‘“understand”
what it says

I believe my high-school
science  background s
sufficient to help me
succeed in college science
courses
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MSLQ

MSLQ

SLI-A

MSLQ

MSLQ

SLI-A

SLI-A

SLI-A

Retained

Retained

Retained
Revision

Retained

Retained

Retained

Revision

Deleted

Retained

After

After



Table 3.6 The items used in MCES and their dimensions and their sources, and the
items status after the revision (continued).

023 It is hard for me to sort out SLI-A Retained
conflicting information
and facts
g24 I'm certain | can master the MSLQ Retained
skills being taught in this
Self-Efficacy class.
026 Considering the difficulty MSLQ Retained

of this course, the teacher,
and my skills, | think 1 will
do well in this class.

gl I think I will be able to use MSLQ Retained
what | learn in this course
in other courses.

g3 I find science to be closely SLI-A Retained
related to everyday life
situations or experiences.

g5 It is important for me to MSLQ Retained
learn the course material in
this class.

Task-Value q7 Understanding the SLI-A

concepts in science is more Retained
important to me than the
grade I get

q9 Learning  science, in SLI-A Retained

general, is boring to me

q10 I am very interested in the MSLQ Retained
content area of this course.

62



Table 3.6 The items used in MCES and their dimensions and their sources, and the
items status after the revision (continued).

913 I don’t expect myself using SLI-A Retained
much of the concepts
covered in science classes
other than recalling them
for exams

ql4 I like reading scientific SLI-A Retained
magazines or books

q16 I find most of the materials SLI-A Retained  After
in science courses not Revision
relevant to my personal
life

Task-Value ql7 | think the course material MSLQ Retained

in this class is useful for
me to learn.

g20 I like the subject matter of MSLQ Retained
this course.

g22 Understanding the subject MSLQ Retained

matter of this course is
very important to me.

g25 I do / would enjoy working  SLI-A Retained
on science projects,
activities, or exercises.

ql When | read a science SLI-A Retained
textbook, | mostly pay
attention to the factual

information
g2 I use analogies and SLI-A Retained
Cognitive exz;nples to hclelp me learn
Engagement and/or  explain new

materials or experiences
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Table 3.6 The items used in MCES and their dimensions and their sources, and the
items status after the revision (continued).

g3 If I am learning a new SLI-A Retained
concept, | relate it to
something that | have
already learned or know
about.
g4 In science classes | go SLI-A Retained

along with the information
presented in the class even
if I don’t agree

g5 I have passed a science SLI-A Retained
course by  primarily
memorizing its factual

content
Cognitive g6 When | read an interesting SLI-A Retained
Engagement idea or topic, | usually

think of asking questions
and possible answers to
those questions

q7 If T don’t agree with a SLI-A Retained
scientific concept
presented in class, | often
speak up or ask questions
in class

g8 When | am reading a SLI-A Retained
textbook or listening to a
lecture, | pause regularly

to check my
comprehension  of  the
material
q9 When studying a chapter SLI-A Retained

in my science textbooks, |
often create diagrams,
charts, and concept maps
to help me organize the
information
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Table 3.6 The items used in MCES and their dimensions and their sources, and the
items status after the revision (continued).

g10 When | get my science SLI-A Retained
tests back, | go over my
mistakes to figure out why

g1l I tend to memorize SLI-A Retained
concepts for most of my
science tests

gl2 I ask myself questions to Retained
make sure | understand the MSLQ
material | have been
studying in this class.

g13 In my science classes, | SLI-A Retained
only study things that |
know will be on a test or

assignment
ql4 When | read a science SI-A Retained
textbook, | think about the
Cognitive applications of the concept
Engagement being
discussed
gl5 I usually end up cramming SLI-A Deleted

for my science tests a day
or two before the exam

q15 I make lists of important MSLQ Added
terms for this course and
memorize the lists

When | study scientific
ql6 theories or concepts, | try
to integrate them by SLI-A Retained
identifying some of their
commonalties and/or
differences
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Table 3.6 The items used in MCES and their dimensions and their sources, and the
items status after the revision (continued).

ql7 When studying for this class, MSLQ Added
I read my class notes and the
course readings over and over

again.
Cognitive gl8 I memorize key words to MSLQ Added
Engagement remind me of important

concepts in this class.

g19 When | study for this class, | MSLQ Added
practice saying the material to
myself over and over.

In the main study, the revised instrument (see Appendix-B) was used. The revised
instrument comprised 44 items clustering under a 3-factor model with a reasonably
good fit (ledf = 2.95, CFI=.97, GFI = .85, NFI=.93, RMR = .05, SRMR=.06,
RMSEA=.05). Moreover, in main study sub-scale reliabilities ranged from .64 to
.84 (Self-efficacy Cronbach’s alpha = .64, Task-value Cronbach’s alpha=.73 and
Cognitive Engagement Cronbach’s alpha=.84). Lambda ksi estimates presented in
Table 3.7 shows that items had sufficiently high factor loadings for the

motivational beliefs and cognitive engagement.
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Table 3.7 Lambda ksi Estimates for The Motivation and Cognitive Engagement Scale
(MCES) in the Main Study

Cognitive
Self —Efficacy Sub-scales Task Value Sub-scales Engagement Sub-scales
Questions LX Estimate Questions LX Estimate Questions LX Estimate
g2 55 ql 49 ql 58
q4 .54 g3 .55 2 67
g6 63 a5 64 93 58
a8 .55 q7 .35 q4 23
g1l 30 a9 39 g5 12
ql2 62 q10 59 q6 61
qls .72 g13 .28 q7 53
q20 .63 ql6 .60 q9 34
22 31 ql7 71 q10 60
923 .68 g19 .63 gll 22
425 10 g21 70 q12 61
q24 .60 ql3 .08
ql4 59
ql5 .36
q16 .60
ql7 46
g18 42
g19 .54

3.3.3 The Science Achievement Test (SAT)

The science Achievement Test for 7" Grade (SAT-7" Grade) aims to evaluate
seventh grade elementary students’ science accomplishment (Yerdelen, 2013) (See
Appendix-D). This test comprises 14 multiple-choice questions about the subject
matters, Body Systems (BS), Force and Motion (FM), and Electricity (EC), of the
first semester seventh grade elementary science and technology curriculum,
implemented countrywide in Turkey. The multiple—choice questions in the SAT

were selected from the pool of the questions used in the previous years’ Level
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Determination Exams  (Seviye Belirleme Simnavi; SBS) for the seventh grade
students. In the SAT, seven questions were related to the Body Systems unit, four
questions were related to the Force and Motion unit and four questions were
related to the Electricity unit. Number of items for each unit was determined
considering the time allotted for each unit during instruction. The items were at
knowledge level (q.9 and g.11), comprehension level (g.1, .4, 9.5, 9.6, 9.7, 9.8,
g.10, g.12, q.13 and q.14) and application level (9.2 and q.3) in the Bloom’s
taxonomy. The reliability coefficient was found to be .78 applying Kuder
Richardson-20 formula (Yerdelen, 2013). In the current study, Kuder Richardson-

20 reliability was found to be .81, indicating a sufficiently high reliability.

3.4. Data Collection

The first step in the current study involved the determination of the research
problem. After this stage, related literature was reviewed based on the variables in
the research questions, which are self-efficacy, task-value, cognitive engagement
and science achievement. These variables specifically were investigated in the
Educational Resources Information Center (ERIC), the Ebscohost, Science Direct
and International Dissertations Abstracts databases, YOK, TUBITAK-ULAKBIM,
library of METU and Internet (e.g., Google Scholar) in order to attain the result of
the former studies having similar field of investigation. Afterward, the Motivation

and Cognitive Engagement Scale (MCES) was developed by selecting, translating
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and adapting the related items from the MSLQ and SLI-A. During this stage, two
instructors from faculty of education and METU Academic Writing Center and
two science teachers and also three seventh grade students reviewed the instrument
and gave feedbacks about how the instrument can be improved for validity. Based
on the feedbacks, necessary revisions were made. After selection of the participant
public elementary schools, permission was taken from the Research Center for
Applied Ethics and the Ministry of Education to conduct the pilot and the main
study in the 2014-2015 academic years (see Appendix-E). The pilot study of the
MCES was realized with participation of the 251 seventh grade public elementary
school students in Etimesgut District in Ankara. Confirmatory factor analysis was
performed to analyze suggested factor structures and internal consistencies of the
sub-scales. According to the result of the analysis, final revisions on the instrument
were made. Then, the main study was conducted with 861 seventh grade students
in the 2014-2015 spring semesters in Etimesgut districts of Ankara. Of out 42

elementary public schools in Etimesgut District, 5 schools took part in the study.

The data collection was fulfilled by the researcher with the support of teachers.
Firstly, purpose of the study was explained briefly to administers, teachers and
students. Then, the researcher assured that there were no physical or psychological
harms of the study to the participants and the data attained from the participants

would be kept in confidence and the result of the study would not affect their
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grades. In addition, the researcher informed the students about that there were no
obligations to participate in the study and they could withdraw whenever they feel
discomfort. The instructions of the instrument were announced to the participants
and it was emphasized that there was no right or wrong answer in the MCES. The
participants were asked for completing the instrument without leaving empty items
and answering items sincerely. Administration of the instrument took about a

lesson hour.

3.5 Data Analysis

In the current study, descriptive and inferential statistical analyses were performed
by means of two statistical programs which were SPSS 22, and LISREL 8.80.
Descriptive statistics and multiple regression analysis were conducted using SPSS

22. Confirmatory factor analysis (CFA) was executed using LISREL 8.80.

3.6 Descriptive Statistics

Descriptive statistics depicts participants’ profiles concerning variables of the

study in terms of mean and standard deviation.
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3.7 Inferential Statistics

In the current study, the prediction of students science achievement by their
motivational beliefs and cognitive engagement was examined utilizing Multiple
Linear Regression Analysis, « a family of techniques that can be used to explore
the relationship between one continuous dependent variable and a number of

independent variables or predictors” (Pallant, 2001, p.134).

3.7.1. Assumptions of the Study

The subsequent part displays the assumption which the researcher made during the
study process;

e The administration of the instruments was conducted under standard conditions.
e The responses of the participants to the items in the instruments were sincere.

e There was no interaction among the students through the administration process
of the study.

e The sample represents the main characteristics of the target population well.

3.8 Threats to Internal Validity of the Study
The possible internal validity threats in correlational study include subject
characteristics, mortality, location, instrumentation (instrument decay, data

collector characteristics, data collector bias), and testing (Fraenkel, Wallen, &
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Hyun, 2012). The subsequent paragraphs discuss which of the listed internal

validity threats may be present in the current study.

The subject characteristics as a potential threat to internal validity was tried to be
ruled out restricting the study to only 7th grade students. However, subject
characteristics such as gender and socio-economic status can still pose a threat to
the internal validity. Concerning mortality as a potential threat, it was not
considered as a threat for this study because the current study was a cross sectional
study administering all the collection instruments at one point in time. In addition,
as another potential threat to internal validity, location was ignored, because the
data were collected under similar conditions in all participant schools.
Additionally, in the present study, instrument decay as part of instrumentation
threat was not considered as a threat to internal validity because, as it was
mentioned before, all self-report instruments were administered at the same time
and just once. There was no interviewer or observer collecting data, so instrument
decay could not be a threat. However, the data were collected by different teachers
so data collector characteristics can be a threat to internal validity. Data collector
bias occurs if collector distorts the data. In the current study, self-report
instruments and objective type items were used. Thus, data collector bias can be
ignored in this study. Also, testing was not considered as potential threat to

internal validity, because all instruments were administered at the same time.
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3.9 Ethical Issues in the Study

Fraenkel, et al. (2012) emphasizes protection of the participants against any harm,
confidentiality and deception as main ethical issues to be addressed in any study.
In the current study, the participants were ensured about that they would not be
exposed to any physical or psychological harm by using the consents forms giving
comprehensive information about the purpose of the study. These consent forms
were given to both students and their parents and in the form; it was emphasized
that the participants could withdraw whenever they feel discomfort during the
study. In addition, they were encouraged to communicate with the researcher
whatever they want to ask about the study by means of the phone number and mail

address on the consent form.

Moreover, in the current study the participants were guaranteed that the data which
they provided would be kept in confidence and would be used for only scientific
purpose. Additionally, they were instructed about not writing their names on the
instruments. Furthermore, participant schools and students were represented by
numbers to ensure the confidentiality. Lastly, deception of the participants did not
take place in this study because no misinformation about the study was given to

the participants.
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CHAPTER IV

RESULTS

This part displays results of the statistical analyses under four subtitles,
Preliminary Data Analysis, Descriptive Statistics, Inferential Statistics and
Summary of the Results. Preliminary data analysis part involves missing data
analysis and checking the underlying assumptions of multiple regression analysis.
The descriptive statistics part portrays participants’ motivational beliefs, cognitive
engagement, and achievement in terms of mean and standard deviation. The
inferential statistic part reports the results of multiple regression analysis. Finally,

Summary of the Results part provides a brief summary of the findings.

4.1 Preliminary Data Analysis

Multiple regression analysis requires the attainment of several underlying
assumptions including absence of outliers among the independent variables and on
the dependent variable, absence of multicollinearity and singularity, normality,
linearity, and homoscedasticity of residuals, and independence of residuals. In
addition, ratio of cases to independent variables is another issue to be considered
before using multiple regression analysis. Following sections presents the results

of assumption check as well as missing data analysis
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4.1.1 Analysis of Missing Data

The missing values have the potential to lead to make erroneous interpretations.
Therefore, all items were examined to determine percentage of the missing values
in the data. The examination of the data indicated that the missing value
percentage took the maximum value of 3.8. Tabachnick and Fidel (2007)
suggested that any method for dealing with missing data brings about the
comparable results if the percentage of missing values at random is less than 5. In
the current study, mean substitution strategy was utilized to handle the missing
data for the science achievement variable. Missing data were replaced with mode

for the motivational beliefs and cognitive engagement items.

4.1.2 Analysis of Outlier

In multiple regression analysis, presence of outliers, which are very low or very
high scores, can greatly influence regression solution. Thus, it is imperative to
check whether there are outliers among independent variables and on the
dependent variable. In order to determine whether there are outliers on the
independent variables Mahalanobis distances are examined (Tabachnick & Fidell,
2007). In current study, the critical value of chi square was determined as 16.27
by means of utilizing chi-square table for df =3 and p< .001. Considering this
critical value, only five cases were found to be as potential outliers. In order to

identify, if these cases substantially influence regression equation, Cook’s
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Distances were explored. Because, none of the Cook’s distance value exceeded +1,
it was decided that there were no outliers among the independent variables
(Tabachnick & Fidell, 2007). Examination of standardized residuals also revealed
that there were no outliers on the dependent variable. Standardized residuals
ranged from -2.4 to 2.9. Since these values are in range from -3.3 to +3.3,
according to Tabachnick et al. (2007), overall, results suggested that there were no

outliers on the independent variables and the dependent variable.

4.1.3. Multicollinearity and Singularity

Multicollinearity and singularity are caused by highly correlated variables and lead
to both logical and statistical problems (Tabachnick & Fidell, 2007). The bivariate
correlations among the variables which are smaller than .90 suggest the absence of
multicollinearity (Tabachnick & Fidell, 2007). In addition VIF values less than 10
and tolerance value greater than .10 are indicative of no multicollinearity problem.
In the present study, calculated bivariate correlations among the independent
variables were all less than .90 (see Table 4.1). Additionally, VIF was found to be
in the range from 1.6 to 2.2 and tolerance value was found to be in the range from

.46 to .63. Thus, all these findings supported the absence of multicollinearity.
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Table 4.1 Correlations between Variables

Science Achievement  Cognitive Engagement Task-Value Self-Efficacy

Science Achievement 1
Cognitive Engagement 19** 1
Task-Value .30* .58** 1
Self-Efficacy .32 53** .69** 1

**_Correlation is significant at the .01 level (2-tailed).

4.1.4. Normality, Linearity, and Homoscedasticity of Residuals

For the purpose of analyzing whether any case can cause the violation of the
assumption of normality, linearity, homoscedasticity, and independence of
residuals, the following residual scatterplot of the regression standardized residuals

were examined (Pallant, 2001).
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Scatterplot

Dependent Variable: ach
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Regression Standardized Residual
o

Regression Standardized Predicted Value

Graph 4.1: The Regression Standardized Residual vs. Regression
Standardized Predicted Value

As seen from the regression standardized residual vs. regression standardized
predicted value graph all of the assumptions were met. That is, residuals are
normally distributed around the predicted dependent variables scores, residuals
have linear relationship with predicted dependent variables scores, and variability

of residuals is almost the same for all predicted dependent variables scores.
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4.1.5. Independence of Residuals

Multiple regression analysis requires that residuals are independent of each other.
In order to check the independence of residuals assumption, Durbin-Watson
statistic is examined. The values between 1.5 and 2.5 indicate the independence of
residuals. In the current study, Durbin-Watson statistic of 1.6 suggested that

residuals are independent of one another.

4.1.6. Ratio of Cases to Independent Variables

The other issue to be considered before running Multiple Linear Regression
analysis is the sample size which is very important for generalizability (Pallant,
2001). The sufficient sample size can be calculated in term of the formula; N > 50
+ 8m (where m = number of independent variables) (Tabachnick & Fidell, 1996).
In this study, there were 3 independent variables for Multiple Linear Regression
Analysis. In this case, N>50+8.(3) ; N>74 was the minimum sample size to
conduct the study. Since the sample size of the study was 861, this issue was

attained.

Overall, preliminary data analysis showed that all underlying assumption of
multiple regression analysis was satisfied and missing data were handled. Thus,

data were ready for further analysis.
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4.2 Descriptive Statistics

Table 4.2 Descriptive Statistics

M SD
Self — Efficacy 2.91 .51
Task-Value 3.02 51
Cognitive Engagement 2.87 45
Science Achievement 7.36 3.67

As seen in the table, the means of Self-efficacy, Task-Value and Cognitive
Engagement variables in the study were all above the midpoint of four-point Likert
scale. This finding implied that, elementary students tend to perceive science
classes as important, useful, and interesting. They also appeared to be self-
efficacious in science classes. Although the lowest mean score belongs to
cognitive engagement sub-scale (M = 2.87, SD = .45), the mean value well above
the midpoint suggested that students are likely to use various cognitive strategies
in science classes. On the other hand, the mean science achievement score of 7.36

out of 14 revealed that students have a moderate level of science achievement.

4.3. Inferential Statistics
In this section, the results of multiple linear regression analysis and simple

correlation analysis were examined and presented.
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4.3.1 Multiple Linear Regression Analysis

A multiple linear regression analysis was conducted to evaluate the prediction of
the science achievement of students from linear combination of self-efficacy, task-
value, and cognitive engagement. Preliminary analyses were conducted to ensure
no violation of the assumptions of normality, linearity, multicollinearity, and
homoscedasticity (see section 4.1). Analysis results indicated that self-efficacy,
task-value, and cognitive engagement explained 11.20 % of the variance in the
students’ science achievement(R= .34, F (3, 857) = 36.13, p < .01). More
specifically result revealed that although self-efficacy (8 = .22, sr>= 0.03 p < .000)
and task-value (5 = .15, sr* = .01 p < .001) significantly predicted students’ science
achievement, cognitive engagement (8 = -.02, sr* =.00 p > .05) did not reach a
statistical significance to predict science achievement. Table 4.3 summarizes the

results of multiple regression analysis.

Table 4.3 Beta Coefficients, Related Significance Values and Part Correlation
Coefficients

Independent Variables Beta P sr
Self-Efficacy 22 .000 157
Task-Value 15 .001 .104
Cognitive Engagement -.02 .640 -.015

As shown in the Table 4.3, the largest p coefficient was .22, which was for the

self-efficacy. In other words, the self-efficacy variable provided the strongest
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contribution to explaining the dependent variable (science achievement). Indeed,
squared semi partial correlation of self-efficacy indicated that self-efficacy
uniquely explains 3 percent of variance in students’ science achievement. On the
other hand, task value, which makes the second strongest contribution to the
prediction of dependent variable, explains 1 percent of variance in science
achievement. Sign of the beta coefficients also revealed that higher levels of self-
efficacy and task-value were related with higher levels of science achievement.
Thus, it appeared that students who believe in their abilities to be successful in
science and find course materials, activities and content in science classes as
important, useful, and interesting tend to have higher levels of science

achievement.

4.3.2 Correlations

In order to address to the second research question, bivariate relations among
independent variables (self-efficacy, task-value and cognitive engagement) were
examined through simple correlation analyses (see Table 4.1). Results revealed
that all independent variables were positively correlated with each other. These
findings suggested that higher levels of self-efficacy and task value were
associated with higher levels of cognitive engagement. In addition, a positive

association was found between self-efficacy and task value.
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4.4 Summary of the Results

The results of this study can be summarized as follows:

» Motivational beliefs (i.e. self-efficacy and task value) significantly contributed to
the prediction of students’ science achievement.

* Cognitive engagement failed to significantly predict students’ science
achievement.

« Positive and significant correlations were found among self-efficacy, task-value

and cognitive engagement variables.
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CHAPTER YV

DISCUSSION

This part of the study begins with a brief summary of the research. Then, the
findings of the study are discussed in deep in light of related literatures. Later,
conclusion and possible implications of the study were presented and then,

limitations of the study and recommendations for further studies were given place.

5.1 Summary of the Research Study

The present study is a cross-sectional research having the purpose of investigating
the contribution of the motivational beliefs (self-efficacy and task-value) and that
of cognitive engagement on seventh grade students’ science achievement. For this
purpose, the data of the study were gathered from the seventh grade students of
public middle schools by means of three data collection instruments namely,
Background Characteristics Survey (BCS), Motivation and Cognitive Engagement
Scale (MCES) and Science Achievement Test for 7" Grade (SAT) (Yerdelen,
2013). The MCES is a self-report instrument including the selected items from the
Science Learning Inventory (SLI- Part A) (Seyedmonir, 2000) and from Turkish
Version of Motivated Strategies for Learning Questionnaire (MSLQ) (Sungur,

2004) in order to measure students’ motivational beliefs (self-efficacy and task-
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value) and the level of their cognitive engagement, Items selected from SLI-Part A
were translated into Turkish by the researcher. Multiple Linear Regression
Analysis was used to asses collected data from the participants. Results revealed
that motivational beliefs (i.e. self-efficacy and task value) positively and
significantly contributed to the prediction of students’ science achievement and the
self-efficacy appeared as the best predictor of the science achievement.
Surprisingly, cognitive engagement failed to significantly predict students’ science
achievement. Afterwards, bivariate relations among independent variables (self-
efficacy, task-value and cognitive engagement) were examined through simple
correlation analyses. As expected, the result indicated positive and significant

correlations among self-efficacy, task-value and cognitive engagement variables.

5.2 Discussion
In light of the related literature, the findings of the current study were discussed

elaborately in the following part.

5.2.1 Students’ Science Achievement in Relation to Motivational Beliefs

In the current study, motivational beliefs (i.e. self-efficacy and task value) were
found as significant predictors of students’ science achievement. This finding is
parallel to the findings in the literature examining academic achievement in

relation to expectancy for success (self-efficacy) and subjective task-value (Eccles,
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1983; Wingfield, 1994; Eccles and Wigfield, 2002; Trautwein, Marsh, Nagengast,
Lidtke, Nagy & Jonkmann, 2012). That is to say, according to the relevant
literature, students with adaptive motivational beliefs such as higher levels of self-
efficacy and task value are more likely possess higher levels of academic
achievement in science. In addition, in the current study, self-efficacy appeared as
the best predictor of the science achievement. This result is also in congruence
with the findings of the various studies in the related literature (Metallidou &
Vlachou, 2007; Yerdelen, 2013; Pintrich & De Groot, 1990; Pintrich, Smith,
Garcia & McKeachie, 1993). For example, Pintrich and his colleagues (Pintrich,
Smith, Garcia & McKeachie, 1993) found that self-efficacy and task-value had a
positive correlation with performance. Nevertheless, task-value’s correlation with
performance was not strong as that of the self-efficacy. In other study, Pintrich and
De Groot (1990) performed a correlational study to examine the relationships
between motivation, self-regulated learning, and classroom academic performance.
The findings suggested that although both self-efficacy and intrinsic value have
positive relations with performance, self-efficacy appeared as a better predictor of
performance compared to intrinsic value. Moreover, in a more recent research,
Areepattamannil, Freeman, and Klinger (2011) found that motivational beliefs and
enjoying science had positive and significant effect on the science achievement.
Additionally, self-efficacy was one of the variables having a quite strong positive

relation with the science achievement compared to other predictors. Based on the
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findings, the researchers argued that students who feel more confidence in
performing science related tasks and have more positive perception for their ability

to learn science are more likely to show higher science achievement.

Thus, current study supported the findings of the related literature by showing that
the students’ motivational beliefs like self-efficacy and task-value are significant
predictors of their science achievement and that the students’ self-efficacy beliefs
appeared as the variable to make most contribution to their science achievement.
The central role of motivational beliefs in students’ achievement revealed in
relevant literature is as expected considering the fact that students who have high
self-efficacy generally show more resistance and spend more effort on the tasks
when they confront with the difficulties (Pintrich & Schunk, 2002; Schunk and
Zimmerman, 2006; Schunk & Mullen, 2012). According to Wigfield and Eccles
(2000) task-value beliefs are also associated with choice behaviors, persistence
and effort. Thus, it is not surprising that both motivational constructs (i.e. self-

efficacy and task value) are positively linked to achievement.

Overall, considering the current findings and available literature to date, it is not
possible to underestimate the roles of motivational beliefs in the academic
achievement, especially science achievement (Areepattamannil, Freeman, and

Klinger, 2011). Thus, taking motivational beliefs into consideration during science
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instruction and planning process can make vital contributions to the students’

science achievements.

5.2.2 Students’ Science Achievement in Relation to Cognitive Engagement

Current study failed to reveal a positive association between cognitive engagement
and science achievement, contrary to the findings in majority of the studies in the
relevant literature suggesting that cognitive engagement and the academic
achievement have a positive strong relation with each other (Ames and Archer,
1988; Appleton, Christenson, Kim, & Reschly, 2006; Pintrich & Schrauben, 1992;
Reschly, Huebner, Appleton, & Antaramian, 2008; Weinstein & Mayer, 1986). In
other words, according to the previous findings, high cognitive engagement
appears to be associated with high academic achievement and better learning
(Pintrich & Schrauben, 1992; Weinstein & Mayer, 1986). For example, Akyol
(2009) found that students’ science achievements were significantly predicted by
the students’ use of elaboration and metacognitive self-regulation strategies. In
addition, Kaya and Kablan (2013) reported that combination of effort regulation,
metacognitive self-regulation and critical thinking accounted for 13% of variance

in the science scores.

Although, majority of the studies in the literature indicated a positive relationship

between cognitive engagement and achievement, a few studies in the literature
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provide a support and explanation for the findings of current study (Baas,
Castelijns, Vermeulen, RobMartens & Segers, 2015; Rastegar, et al., 2010;
Veenman, 2011). For example, Sungur, et. al., (2007) conducted a study to explore
the relationship among classroom environment perceptions, motivational (mastery
goal orientation, performance goal orientation, self-efficacy, and intrinsic interest)
and cognitive (strategy use) components of academic self-regulation, and science
achievement. The researchers reported that the relationship between strategy use
and science achievement was non-significant. This finding is similar to the present
study’s result. Moreover, Romainville (1994) conducted a qualitative study with
35 students to examine the relationship between university students' metacognition
and their performance in terms of exploring the potential relationship between
students’ performance and their capacity to talk about, describe and criticize their
cognitive strategies. The result indicated a positive relationship between
metacognition and performance. However, the researcher reported that high
achiever participants surely could not characterize their learning (cognitive)
strategy, that is to say, they could generally not identify how and where they used
the cognitive strategies. Thus, the high achiever participants appeared to be
unconscious about the strategies they used. Likewise, the high achiever
participants in the current study might not be conscious of their usage of cognitive
and metacognitive strategies, assessed as cognitive engagement in the current

study (Linnenbrink, et. al., 2003; Metallidou, et. al., 2007; Rastegar et al., 2010),
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and might report that they did not use them or gave uncertain responses to the
items. In addition, Veenman (2011) claimed that the self-report instruments have
some drawbacks in measuring strategy use (cognitive and metacognitive) of the
students. According to the author, during responding to the items in the self-report
instruments, learners need to recall their memory for reconstructing previous
course of actions and performances. The process of rebuilding remembrance might
cause loss or harm in memory. Furthermore, incorrect classification of the
strategies can occur if the learner’s declarative knowledge of strategies is poor.
Therefore, self-report instruments can cause difficulties for the students during
filling these instruments which require recalling and labeling the strategies that
they used throughout previous activities and this situation might distort the results
of analysis. In order to determine whether this explanation applies to the current
findings, present study should be replicated integrating qualitative data collection

tools such as observations and think aloud procedures to the research design.

Although the findings of the current study did not provide a support for majority of
the studies in the related literature showing students’ cognitive engagement as one
of the essential components in their learnings, the researcher still suggest that
science tasks and activities are designed so that students’ demonstrate higher
levels of cognitive engagement. Because, students who are cognitively engaged

use various strategies which help them organize information, link what they newly
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learn to their previous knowledge, plan, monitor, and evaluate their own learning
contributing to their academic achievement. Actually, as presented in the results
section, in the present study, bivariate correlations revealed a positive association

between cognitive engagement and science achievement.

5.2.3 Relationships between Motivational Beliefs and Cognitive Engagement

In the current study, as expected, positive and significant correlation was found
between motivational beliefs (self-efficacy and task-value) and cognitive
engagement. This result of the current study is in same line with findings of the
related literature (Pintrich & De Groot, 1990; Pintrich & Garcia, 1991;
Linnenbrink and Pintrich, 2003; Schunk 2005; Sungur, 2007; Sungur & Giingoren,
2007; Yumusak, Sungur, & Cakiroglu, 2007; Kahraman & Sungur, 2011). For
instance, Pintrich and his colleagues (Pintrich, 1989; Pintrich & De Groot, 1990;
Pintrich & Garcia, 1991) showed that self-efficacy and task-value beliefs had a
strong and positive association with the use of cognitive strategies (eg. rehearsal,
elaboration, and organizational strategies) and metacognitive strategies (eg.
planning, monitoring, and regulating). Similarly, Yumusak, Sungur and Cakiroglu
(2007) examined the contribution of motivational beliefs, cognitive and
metacognitive strategy use to high school students’ achievement in biology. The
findings of the study revealed that motivational beliefs like intrinsic goal

orientation, task value and self-efficacy were positively linked to cognitive and
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metacognitive strategy use (cognitive engagement). Indeed, concerning the
relationship between self-efficacy and cognitive engagement, Schunk (2005)
reported that high self-efficacy facilitates the students to dynamically use cognitive
and metacognitive strategies. In line with this idea, Linnenbrink and Pintrich
(2003) articulated that self-efficacy beliefs have direct relation with behavioral,

motivational and cognitive engagement of the students on academic tasks.

Furthermore, Sungur and Giingdren (2007) mentioned that the level of the
students’ intrinsic interest in academic task and perception of usefulness and
importance of the academic tasks are signals of their cognitive engagement level.
In other words, if a student has high level of intrinsic interest in academic task and
perception of usefulness and importance of academic tasks, students will be more
likely to show more cognitive engagement. Since intrinsic interest in academic
task and perception of usefulness and importance of academic tasks are component
of the task-value, it can be expressed that the students’ task-value beliefs are
positively associated with their cognitive engagement level (cognitive and
metacognitive strategy use) (Pintrich & De Groot, 1990; Sungur, 2007; Yumusak,
Sungur, & Cakiroglu, 2007). In another study, Pintrich and Schrauben (1992)
stated that although value beliefs like importance and utility might not directly
influence the learning or achievement, they had function providing rise in the

cognitive engagement and use of diverse cognitive and metacognitive strategies.
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Thus, based on the available literature and current findings, it can be expressed
that cognitive engagement and task-value beliefs have a positive association with
each other. In other words, the students who have high task-value beliefs on an
academic task most probably show more cognitive engagement on this task. Even
that these beliefs do not directly affect the academic achievement as stated by
Pintrich and Schrauben (1992), they still have an important role in increasing
students’ cognitive engagement (cognitive and metacognitive strategy use). In this
way, task-value beliefs can make contribution on the students’ academic
achievement, specifically science achievement. , Accordingly, as argued by
Zimmerman (2005), in spite of the significance of learning strategies, there is a
prerequisite for the individuals as motivating themselves to utilize these strategies.
In other words, students should be motivated in order to use learning strategies.
Otherwise, they do not utilize these strategies. Actually, students who have higher
levels of self-efficacy and task value are more likely to exhibit cognitively
engaged behaviors. Accordingly, they show more persistence, exert more effort
and use various cognitive and metacognitive strategies to comprehend related
subject contents. This situation can contribute on students’ learning and academic
achievement. Consequently, the educational medium, programs and materials
should be prepared in a way to contribute on the students’ motivational beliefs,
namely their motivation. Motivated students more likely perform more cognitively

engaged behaviors such as using cognitive and metacognitive strategies.

93



5.3 Implication and Conclusion

In expectancy-value theory perspective, the current study aimed to investigate the
contribution of the motivational beliefs (self-efficacy and task-value) and
cognitive engagement on seventh grade students’ science achievement. The results
of the present study showed that motivational beliefs like self-efficacy and task-
value are significant predictors of the science achievement. In other words,
students with high self-efficacy and task-value beliefs show better academic
performance with respect to the others with low self-efficacy and low task-value
beliefs. Unsurprisingly, self-efficacy appeared the best predictor of the academic
achievement as in various studies in the literature (Pintrich & De Groot, 1990;
Pintrich, Smith, Garcia & McKeachie, 1993; Metallidou & Vlachou, 2007;
Yerdelen, 2013). However, whereas the result of the present study has the similar
findings traits with previous studies, its essential contribution to the literature
comes from the cross cultural generalizability of the findings of similar studies
conducted in different cultures. As stated previously, Wigfield and his collagenous
(2004) emphasized the inevitable effect of the culture on the individuals’ goals,
expectancies and task-values. Nevertheless, western theories of achievement have
not paid much attention to this reality (King, et. al., (2014). Moreover, the studies
about the motivational beliefs and their linkage with the cognitive engagement are
very limited in the eastern countries (Tas, et. al., 2014). As seen, there is a need for

such kinds of studies especially in the eastern countries. The present study tried to
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fulfill this gap by making contribution to the generalizability of the findings across
different cultures and countries. Accordingly, in the eastern countries, future
studies conducted in the field of motivational beliefs, cognitive engagement and
their relation with science achievement can make additional contributions to the

generalizability of the previous findings in western culture.

According to the current findings, as stated above, the self-efficacy was the best
predictor of science achievement according to the present study results. This
means students with high self-efficacy level tend to perform better in science
classes compared to less self-efficacious students. Therefore, implementing the
educational methods that help the students to develop their self-efficacy level
appears to be important to improve their science achievement. Bandura (1994)
claimed that individuals’ self-efficacy level could be developed in term of various
ways such as task mastery (e.g. success experiences); social persuasion/support;
vicarious experiences (e.g. Observing others); and emotional or somatic states.
Accordingly, science teachers can support their students’ self-efficacy
development by guiding them how to evaluate their own performance in the
science activities and tasks in a way helps students to increase their self-efficacies
(Kiran, 2010). In this process, teachers should stress the linkage between the
students’ effort and their successes by disregarding the normative comparisons

(Pintrich & Schunk, 2002). To realize their success as a result of their spending
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effort in the science activities and tasks help the students to feel more efficacious
in the next challenges. In addition, learning materials and activities in science
classrooms should allow the students to have successful experiences enhancing
their self-efficacy level. Additionally, social supports like teachers’, parents’ or
classmates’ verbal encouragements help the students improve their self-efficacy
level. Those verbal encouragement messages should stress that the student has a
competency to achieve the related science tasks and activities, but those messages
should be realistic and suitable for the students and not beyond their current
knowledge and capabilities (Brtiner & Pajares, 2006; Usher & Pajares, 2006).
Moreover, the social interactions among the students in the classrooms may have
important role in improving their self-efficacy. Similarly, teacher attitudes towards
the students’ behaviors can have determinative role in shaping their motivation. If
a science teacher, for example, encourages students that to involve in an activity
and help them see mistakes as part of learning, students can feel more efficacious

and enthusiastic to take part in the activities.

Accordingly, various instructional methods such as Learning Cycle (5E or 7E),
Problem Based Learning (PBL), Project Based Learning and Argumentation etc.
can be used to help the students improve their motivational beliefs (self-efficacy
and task-value). For instance, in PBL instructional method, students engage with

ill-structured problems originated from the real-world scenarios (Finkle and Torp,
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1995). While engaging these type problems, the students can relate their classroom
learnings with their own daily lives. This situation can prompt the students to think
of the classroom learnings as valuable for themselves (Ramsden 1997). In this
manner, the students’ task-value beliefs can show development and the increase in
the task-value can lead to more effort, more persistency on the given tasks
resulting in better academic performance. In addition, as pointed out by Dunlap
(2005), dealing with ill-structured problems and the interactions inside the groups
can strengthen, extend, and sustain self-efficacy, professional identity, and overall
performance. Actually, ill-structured problems in the PBL require the students own
to decide which sources and strategies they will use to solve the problems. This
situation gives opportunity to the students to see the relation between their
accomplishment and their effort. Accordingly, such kind of experiences can help

the students feel more efficacious.

In general, it is advised that science teachers try to create learning environments
advancing students’ motivational beliefs such as putting emphasis on the
importance of the learning material and stressing on the changeable nature of
ability, leading discussion about the usefulness of science tasks. Such activities
can improve students’ self-efficacy and task-value beliefs which are influential on

task choice, effort and persistence and their achievements (Eccles, et. al., 2002).
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5.4. Limitations and Suggestions for Further Research

The participants of the study were limited only to seventh grade students. Similar
studies can be conducted with the students from the other grade levels. In addition,
variables of the current study were not examined in relation to other learner
characteristics (e.g., demographic variables, family characteristics, health related
factors, etc.) and teacher characteristics (e.g. teaching style). However, future
studies can investigate whether such learner and teacher characteristics interact
with students’ motivation, cognitive engagement, and science achievement using
advanced statistical techniques such as structural equation modeling or HLM.
Moreover, in the current study, the data were obtained only from self-report
instruments. Self-report instruments may not be sufficient to capture students’
actual motivational beliefs and strategy use. Thus, the other ways of data
collection like observation and interview etc. can be utilized in the similar studies
in order to get an in-depth understanding of the observed relations. Since the
current study is a cross-sectional correlational study, the reached results cannot
indicate cause-effect relation among the variable. Experimental studies can also be
designed to explain such relationships. Additionally, The Science Achievement
Test (SAT) utilized in the current study is limited to the content of first semester of
seventh grade science curriculum and contained 14 items. And also, many items in
the SAT were generally at the comprehension level. In the future studies, science

achievement tests covering a wider range of subject matter and, accordingly, more
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items and emphasizing higher order thinking skills can be used to evaluate the
science achievement of the participants. Finally, the present study was realized

only in one district of Ankara, similar studies can be realized in other districts and

provinces.
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APPENDICES

APPENDIX-A
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10) _

= (4) )

3)26 - 100tane ténim 200

(3)200 taneden fazla

13. Evinizde bir ¢caliyma odamz var m?

L Evet ‘2 Hayr
14. Ne kadar sikhkta eve gazete aliyorsunuz?
(2 3 Her

Ly Higbir zaman Bazen

zaman
15. Evinizde bilgisayar var mi?

U Evet ‘2 Hayir
16. Bilgisayarimzin internet baglantis1 var

m?

U Evet '2) Hayir
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APPENDIX-B

B. MOTIVATION AND COGNITIVE ENGAGEMENT SCALE (MCES)

Boliim 2.

Liitfen agagida verilen her bir ifadeyi dikkatlice okuyunuz ve her bir ifadeye ne derece
katildiginizi uygun rakami isaretleyerek belirtiniz. . Unutmayimiz Dogru ya da Yanlis cevap
yoktur.

=
55| B, ¢

232|828

— = =

SEz|f|E2

[ < < [

$3 %223
1. Fen ve Teknoloji dersinde 6grendiklerimi bagka derslerde de
kullanabilecegimi diisiiniiyorum. @ @63 @
2. Fen ve Teknoloji dersinden ¢ok iyi bir not alacagim _ _ _
distiniyorum. v 2 3 @
3.Fen ve Teknoloji dersini giinlik hayatla ¢ok yakin iliskili _ _ _
buluyorum. 1 2 3 @
4. Fen ve teknoloji dersi ile ilgili okumalarda yer alan en zor -
konuyu bile anlayabilecegime eminim. @ @03 @
5. Fen ve teknoloji dersindeki konulari 6grenmek benim igin _ _ _
onemlidir. 12 3 @
6. Fen ve teknoloji dersinde Ogretilen temel kavramlari L
ogrenebilecegimden eminim. @ @03 @
7. Fen ve Teknoloji dersindeki bilimsel kavramlar1 anlamak _ _ _
benim i¢in nottan daha 6nemlidir. Vo2 3 @
8. Fen ve Teknoloji dersinde, 6gretmenin anlattigi en karmagik B
konuyu bile anlayabilecegimden eminim. @ @06 ®
9. Fen ve Teknoloji dersinde 6grendiklerimizi sikici buluyorum. (1) (2) 3) @)
10. Fen ve Teknoloji dersinin kapsaminda yer alan konular gok L
ilgimi gekiyor. ©®@ @0 ®
11. Fen ve Teknoloji dersine ne kadar galigirsam ¢aligiyim _ _ _
hi¢bir zaman anlayamayacagim bazi kavramlar vardir. 12 3 @
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12. Fen ve Teknoloji dersinde verilen sinav ve 6devleri en iyi

sekilde yapabilecegimden eminim. ®@ @ ® @
13. Fen ve Teknoloji dersinde 6gretilen ¢ogu kavrami, sinav _ _ _
harici bir yerde kullanabilecegimi diisiinmiiyorum. Vo2 3 @
14. Fen ve Teknoloji dersi ile ilgili dergi ve kitaplar okumaktan -
hoslanirim. @ @63 @
15. Fen ve Teknoloji dersinde ¢ok basarili olacagim _ _ _
umuyorum. v @ 68 @
16. Fen ve Teknoloji dersinde 6grendiklerimi giinlilk hayatta ~
kullanabilecegimi diisiiniiyorum. @ @06 ®
17. Fen ve Teknoloji dersinde 6grendiklerimin benim igin _ _ _
faydali oldugunu diisiiniiyorum. U2 3 @
18. Fen ve Teknoloji dersinde ayni olayr agiklayan farkl

teorilerin olmas1 (6rnegin; atom teorileri gibi.), bu dersi benim -
icin zor ve kafa karigtiric1 yapiyor. @ @63 @
19. Fen ve Teknoloji dersindeki konulardan hoslantyorum 1 2 3 @
20. Fen ve Teknoloji dersinde bagarili olabilmek i¢in yeterli bir -
altyapiya sahibim. @ @6 ®
21. Fen ve Teknoloji dersindeki konulari anlamak benim i¢in _ _ _
onemlidir. 12 3 @
22. Fen ve Teknoloji dersinde birbiriyle gelisen bilgilere agiklik ~
getirebilmek benim i¢in zordur. @ @06 ®
23.  Fen ve Teknoloji dersinde ogretilen becerileri iyice _ _ _
ogrenebilecegimden eminim. v 2 38 @
24. Fen ve Teknoloji dersi ile ilgili projeler, etkinlikler ya da L
alistirmalar yaparken keyif alirim. @ @06 ®
25. Dersin zorlugu, 6gretmen ve benim becerilerim goz oniine

alindiginda, Fen ve Teknoloji dersinde basarili olacagimi _ _ _
diisiiniiyorum. v 2 3 @

115




Boliim 3.

Litfen asagida verilen her bir ifadeyi dikkatlice okuyunuz ve her bir ifadeye ne derece
katildiginizi uygun rakamu isaretleyerek belirtiniz. . Unutmayimiz Dogru ya da Yanlis cevap

yoktur.
£ 5 g
<5} £ s g <5} E
- S & 8 =< E
X 2 £ = < 3
£EzT T Ex
n =0 & < 0 =
FEERT
1. Fen ve Teknoloji ders kitabint okurken, dikkatimi daha ¢ok ger¢ege _
dayali bilgilere veririm. @ @ ® @
2. Fen ve Teknoloji dersinde, yeni konulart grenmeme ve/veya
aciklamama yardimci olmasi ig¢in benzetmelerden ve orneklerden
faydalanirim. v 2 3 @
3. Fen ve Teknoloji dersinde, yeni bir kavrami d6grenirken, bu kavrami
daha 6nceden 6grendigim veya bildigim kavramlarla iliskilendiririm. D@ 0 6 @
4. Fen ve Teknoloji dersinde verilen bilgiler mantigima uymasa bile
kabullenirim. v 2 B3 @
5. Fen ve Teknoloji dersini ¢gogunlukla ezberleyerek gecerim. _ P
®@ @ 6 ®
6. Fen ve Teknoloji dersi ile ilgili ilging bir konu ya da bir fikir
okudugumda, genellikle okuduklarima iliskin olasi sorular ve bu
sorularin olasi cevaplari hakkinda diistintirim. v 2 3 @
7. Fen ve Teknoloji dersinde anlatilan konular mantigima uymazsa,
derste sik sik diistincelerimi dile getirir/sorular sorarim. @ 6 6 @
8. Fen ve Teknoloji ders kitabint okurken ya da dersi dinlerken siklikla
durur ve konuyu anlayip anlamadigimi sorgularim. D 6 6 @
9. Fen ve Teknoloji ders kitabindan bir konuya ¢alisirken, edindigim
bilgileri organize etmek i¢in siklikla semalar, grafikler ve kavram i
haritalar1 olustururum. @ @ 0 @®
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10. Fen ve Teknoloji dersinde smnav kagitlarimiz geri verildiginde,
nerede ve nigin hata yaptigimi anlayabilmek i¢in kagidimi dikkatle

incelerim vy 2 B3 @
11. Fen ve Teknoloji dersindeki smavlarin g¢oguna, kavramlari

ezberleyerek girme egilimindeyimdir. D@ 60 6 @
12. Fen ve Teknoloji ders kitabindan bir konuya calisirken, konuyu

anladigimdan emin olabilmek i¢in kendi kendime sorular sorarim. 1 5 @ @
13. Fen ve Teknoloji dersinde sadece sinavlarda ya da odevlerde _
¢ikacak konulara c¢aligirim. @ @ 6 @®
14. Fen ve Teknoloji ders kitabin1 okurken, kitapta bahsedilen

kavramlarin ne tlir uygulamalarinin olabilecegi hakkinda diisiintiriim. 6 3 @
15. Fen ve Teknoloji dersinde dnemli kavramlarin listesini ¢ikarr ve i

bu listeyi ezberlerim. @ @ 6 @
16. Fen ve Teknoloji dersindeki, bilimsel teorileri ya da kavramlari

calisirken onlarin  ortak yonlerini veya farklarimi belirleyerek

biitiinlestirmeye ¢aligirim. v 2 3 @
17. Fen ve Teknoloji dersine ¢aligirken, dersle ilgili okumalari ve ders

sirasinda aldigim notlar1 defalarca okurum. @ @ 6 @
18. Fen ve Teknoloji dersindeki 6nemli kavramlari hatirlamak igin - :
anahtar kelimeleri ezberlerim. v o2 ¥ W
19. Fen ve Teknoloji dersine ¢alisirken, 6nemli bilgileri i¢imden i
defalarca tekrar ederim. @ @ ® @
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APPENDIX-C

THE SUBSCLES ITEMS IN TURKISH

* MSLQ items were translated and adopted by Sungur (2004).

*SLI-A items were translated and adopted by the researcher.

SELF-EFFICACY ITEMS IN TURKISH

a2 Fen ve Teknoloji dersinden ¢ok iyi bir not alacagimi diisiiniiyorum. MSLQ
Fen ve teknoloji dersi ile ilgili okumalarda yer alan en zor konuyu bile MSLQ
g4: anlayabilecegime eminim.
Fen ve teknoloji dersinde 6gretilen temel kavramlar: 6grenebilecegimden MSLQ
g6: eminim.
Fen ve Teknoloji dersinde, dgretmenin anlattig1 en karmasik konuyu bile MSLQ
g8: anlayabilecegimden eminim.
Fen ve Teknoloji dersine ne kadar caligirsam calistyim hicbir zaman SLI-A
qli: anlayamayacagim bazi kavramlar vardir
Fen ve Teknoloji dersinde verilen sinav ve odevleri en iyi sekilde MSLQ
qlz: yapabilecegimden eminim.
q15: Fen ve Teknoloji dersinde ¢ok basarili olacagimi umuyorum. MSLQ
Fen ve Teknoloji dersinde ayni olay1 agiklayan farkli teorilerin olmasi  SLI-A
(6rnegin; atom teorileri gibi.), bu dersi benim igin zor ve kafa karigtirict
ql8: yapiyor.
Fen ve Teknoloji dersinde basarili olabilmek i¢in yeterli bir altyapiya SLI-A
q20: sahibim.
Fen ve Teknoloji dersinde birbiriyle ¢eligsen bilgilere agiklik getirebilmek SLI-A
q22: benim i¢in zordur.
23- Fen ve Teknoloji dersinde &gretilen becerileri iyice dgrenebilecegimden MSLQ
geo- eminim.
25 Dersin zorlugu, 6gretmen ve benim becerilerim géz Oniine alindiginda, MSLQ

Fen ve Teknoloji dersinde basarili olacagimi diigliniiyorum.
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TASK-VALUE ITEMS IN TURKISH

Fen ve Teknoloji dersinde Ogrendiklerimi baska derslerde de

ql: kullanabilecegimi diisiiniiyorum. MSLQ
B: Fen ve Teknoloji dersini giinliik hayatla ¢ok yakin iliskili buluyorum. SLI-A
Fen ve teknoloji dersindeki konulari 6grenmek benim i¢in dnemlidir.
g5: MSLQ
] Fen ve Teknoloji dersindeki bilimsel kavramlari anlamak benim i¢in
q7: nottan daha 6nemlidir. SLI-A
q: Fen ve Teknoloji dersinde 6grendiklerimizi sikict buluyorum. SLI-A
) Fen ve Teknoloji dersinin kapsaminda yer alan konular ¢ok ilgimi
g10: cekiyor. MSLQ
. Fen ve Teknoloji dersinde Ogretilen ¢ogu kavrami, sinav harici bir SLI-A
qis: yerde kullanabilecegimi diisiinmiiyorum. )
) Fen ve Teknoloji dersi ile ilgili dergi ve kitaplar okumaktan
ql4: hoslanirim. SLI-A
. Fen ve Teknoloji dersinde Ogrendiklerimi giinliik hayatta SLI-A
qié: kullanabilecegimi diisiniiyorum. )
) Fen ve Teknoloji dersinde ogrendiklerimin benim ic¢in faydali
ql7: oldugunu diistinliyorum. MSLQ
q19: Fen ve Teknoloji dersindeki konulardan hoslantyorum MSLQ
Fen ve Teknoloji dersindeki konular1 anlamak benim i¢in dnemlidir.
g21: MSLQ
Fen ve Teknoloji dersi ile ilgili projeler, etkinlikler ya da alistirmalar
g24: SLI-A

yaparken keyif alirim.
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COGNITIVE ENGAGEMENT ITEMS IN TURKISH

Fen ve Teknoloji ders kitabin1 okurken, dikkatimi daha ¢ok gercege

SLI-A

ql: dayal1 bilgilere veririm.
Fen ve Teknoloji dersinde, yeni konulart 6grenmeme ve/veya
2 aciklamama yardimci olmast i¢in benzetmelerden ve &rneklerden SLI-A
' faydalanirim.
Fen ve Teknoloji dersinde, yeni bir kavrami 6grenirken, bu kavram
q3: daha 6nceden dgrendigim veya bildigim kavramlarla iligkilendiririm. ~ SLI-A
Fen ve Teknoloji dersinde verilen bilgiler mantigima uymasa bile
g4: kabullenirim. SLI-A
g5 Fen ve Teknoloji dersini ¢ogunlukla ezberleyerek gecerim. SLI-A
Fen ve Teknoloji dersi ile ilgili ilging bir konu ya da bir fikir
46: okudugumda, genellikle okuduklarima iligkin olast sorular ve bu SLI-A
' sorularin olasi cevaplari hakkinda diislintirim.
Fen ve Teknoloji dersinde anlatilan konular mantiima uymazsa,
qr: derste sik sik diisiincelerimi dile getirir/sorular sorarim. SLI-A
Fen ve Teknoloji ders kitabin1 okurken ya da dersi dinlerken siklikla
g8: durur ve konuyu anlayip anlamadigimi sorgularim. SLI-A
Fen ve Teknoloji ders kitabindan bir konuya c¢aligirken, edindigim
q9: bilgileri organize etmek i¢in siklikla gsemalar, grafikler ve kavram SLI-A
| haritalar1 olugtururum.
Fen ve Teknoloji dersinde sinav kagitlarimiz geri verildiginde, nerede
gl0: ve nigin hata yaptigimi anlayabilmek igin kagidim dikkatle incelerim ~ SLI-A
Fen ve Teknoloji dersindeki sinavlarin ¢oguna, kavramlart SLI-A
gli: ezberleyerek girme egilimindeyimdir.
Fen ve Teknoloji ders kitabindan bir konuya c¢alisirken, konuyu
gl2: anladigimdan emin olabilmek i¢in kendi kendime sorular sorarim. MSLQ
Fen ve Teknoloji dersinde sadece sinavlarda ya da 6devlerde ¢ikacak
ql3: konulara ¢aligirim. SLI-A
ql4: Fen ve Teknoloji ders kitabin1 okurken, kitapta bahsedilen
kavramlarin ne tiir uygulamalarinin olabilecegi hakkinda diigiiniirim. ~ SLI-A
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Fen ve Teknoloji dersinde 6nemli kavramlarin listesini ¢ikarir ve bu

q15: listeyi ezberlerim. MSLQ
Fen ve Teknoloji dersindeki, bilimsel teorileri ya da kavramlari

q16: g:a'l'huslrken. onlarin ortak yonlerini veya farklarim1 belirleyerek SLI-A
biitiinlestirmeye ¢aligirim.
Fen ve Teknoloji dersine calisirken, dersle ilgili okumalar1 ve ders

ql7: sirasinda aldigim notlar1 defalarca okurum. MSLQ

qi8: Fen ve Tfaknolo_]l dersm.dekl o6nemli kavramlar1 hatirlamak igin MSLQ
anahtar kelimeleri ezberlerim.
Fen ve Teknoloji dersine galisirken, 6nemli bilgileri igimden defalarca

q19: tekrar ederim. MSLQ
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APPENDIX-D

D. SCIENCE ACHIEVEMENT TEST (SAT)
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APPENDIX-E

E. EXTENDED TURKISH SUMMARY
(Genisletilmis Tiirk¢e Ozet)

MOTIVASYON VE BILISSEL KATILIMIN FEN BASARISINDAKI ROLU

Giris ve Tlgili Literatiir

Yarim yiizyildan fazla siiredir, beklenti-deger kurami Ogrencilerin basari
davraniglarin1 agiklamada genel kabul goéren kuramlar arasindadir (Wigfield,
1994). Bu kuramin temel iddias1 bireylerin performanslari, belirli bir gorevdeki
stireklilikleri ve gorev se¢imleri onlarin bu gorevlerdeki basar1 beklentilerine ve bu
gorevlere verdikleri degere baghdir (Atkinson, 1957; Eccles, Adler, Futterman,
Goff, & Kaczala, 1983; Eccles & Wigfield, 2002; Trautwein, Marsh, Nagengast,
Oliver Liidtke, Nagy & Jonkmann, 2012; Wigfield, 1994; Wigfield & Eccles,
1992; Wigfield, 1994). Bundan dolayi bu kuram iki temel kavrama dayanmaktadir.
“Bagar: beklentisi” bireylerin belirli bir gérevde gostereceklerini diisiindiikleri
basariya olan inan¢ derecesini ifade eder. “Gorev-deger” kavrami ise bireylerin
bir gérev hakkinda deger yargilarini yani bu gorevi ne kadar onemli, yararli ve
eglenceli gordiiklerini ifade eder. Pek ¢ok teorik ve deneysel galisma kuramin bu
ongoriilerini destekleyen sonuglar elde etmistir (Eccles, 1983; Wingfield, 1994;

Eccles and Wigfield, 2002; Nagengast, Marsh, Scalas, Xu, Hau & Trautwein,
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2011; Trautwein, Marsh, Nagengast, Liidtke, Nagy & Jonkmann, 2012). Sonug
olarak, basar1 beklentisinin ve gorev-deger inanglarinin incelenmesi gorev
baghilig, ilgi siirekliligi ve akademik basarinin tahmin edilmesinde temel
yontemlerden birisidir (Pamuk, 2014; Yerdelen, 2013). Kisaca beklenti-deger
kurami 6grencilerin basar1 giidiislinii agiklamay1 hedefleyen egitim ¢alismalarina

kuvvetli bir teorik temel olusturmaktadir.

Eccles ve Wigfield (2002) basar1 beklenti kavrami ile Bandura’nin “z-yeterlilik”
kavramlarinin benzer anlamlar ifade ettigini ve benzer sekillerde 6l¢iilebilecegini
belirtmislerdir. Bu ¢alismada buna uygun hareket edilerek &grencilerin basari
beklenti dereceleri, dz-yeterlilik dlgegiyle belirlenmistir. Oz-yeterlilik kavrami bir
gorevle ilgili olarak bireyin kendi yeteneklerine olan inan¢ derecesini ifade eder.
Bundan dolay1, hedef belirleme, etkinlik se¢imi, ¢aba harcama arzusu, bir zorluk
karsisinda vazgegmeme bireylerin 6z-yeterliliklerinden kaynaklanir. Hoy (2004)
tarafindan yapilan ¢alisma 6z-yeterliligi yiiksek olan 6grencilerin daha fazla ¢aba
sarf etme, bir zorluk karsisinda vazgecmeme, Ogrenme etkinliklerinde cesitli
O0grenme stratejileri kullanma egiliminde oldugunu gdstermistir. Bu bulgular
paralel olarak pek ¢ok calisma 6z-yeterlilik ile dgrencilerin fen basarisi arasinda
anlamlt ve pozitif bir iligki oldugunu gostermistir (Britner2008; Caprara,
Fida,Vecchione, Del Bove, Vecchio, Barbaranelli, & Bandura,2008; Hidi, Ainley,

Berndorff, & DelFavero, 2006; House, 2008; Lavonen & Laaksonen, 2009; Yoon,
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2009). Aslinda, Linnenbrik ve Pintrich (2003) 6z-yeterliligin 6grenci basarisini
aciklamaya calisan her giidillenme c¢alismasinin ayrilmaz bir parcast oldugunu
belirtmislerdir. Bandura’ ya (1997) gore, 6z-yeterliligin derecesi ve kuvveti basari
deneyimleriyle, diger bireyleri gézlemleme yoluyla (vicarious experience), sozel
sosyal destek yoluyla (verbal persuasion) ve psikolojik durumlarla (stres,
yorgunluk, ruh hali, duygular ve ac1 hissetme) degistirilebilir. Buna bagli olarak,
fen derslerinin yapildigi ortam ve kullanilan araglar-gerecler &grencilerin 6z-
yeterliligini artirict yonde diizenlenmesi gereklidir. Beklenti-deger teorisindeki
diger onemli kavram ise “gorev-deger” kavramidir (Eccles, et al. , 1983).
Bireylerin  gorev-deger inanglart (task-value); etkinlige verilen Onemi
(importance), bireylerin etkinlige olan ilgisini (interest), etkinligin faydaliligi
diisiincesini (usefulness) ve algilanan maliyet diisiincesini (cost) kasteder. Bu
bilesenler 6grencilerin gosterecegi cabada, etkinlikte siireklilik gostermede ve
gorev ya da etkinlik se¢iminde belirleyicidir (Wigfield &Eccles, 2000). Baska bir
deyisle gorev-deger inanglar1 yiiksek olan 6grenciler gérev-deger inanglar1 diisiik
olan diger 6grencilere gore muhtemelen deger verdikleri gorev ya da etkinliklere
katilmay1 daha ¢ok tercih edecek, bu etkinliklerde daha fazla siireklilik gosterecek
ve daha fazla gaba ortaya koyacaklardir (Cole, Bergin & Whittaker, 2008). Benzer
sekilde alan yazininda pek c¢ok calisma Ogrencilerin gorev-deger inanclart ile
akademik basarilar arasinda pozitif iliski ortaya koymustur (Eccles & Wigfield,

2002; Pintrich & De Groot, 1990; Pintrich & Schunk, 2002). Fen basaris1 ile
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gorev-deger inanclari arasinda iligkiyi odaklanan caligmalar da alan yazininda yer
almaktadir (Sungur, 2007; Yumusak, Sungur, & Cakiroglu, 2007). Kisaca, taranan
alan yazim oz-yeterlilik ve gorev-deger gibi giidiilenme inanglarinin 6grencilerin
etkinlik seciminde, belirli etkinlikte gdstermis olduklar1  ¢abalarinda,
siirekliliklerinde ayrica Ogrenme stratejilerini etkin kullanma ve akademik
basarilarinda biiyiik bir etkiye sahip oldugunu gdstermistir. Beklenti-deger kurami
ile ilgili yapilan deneysel ¢alismalarin sonuglari, bu kuramin 6n gordiigii kuramsal
tahminler ile paralellik gdstermistir. Buna ragmen, bazi arastirmacilar glidiilenme
inanglar1 ve akademik basar1 arasinda iliskinin muglak oldugu ve daha fazla
bilimsel ¢alismalara ihtiyag oldugunu belirtmislerdir (Kulwinder Sigh, 2014).
Mevcut calisma giidillenme inanglar1 ve bu inanglarin fen basaris1 ile olan
iligkisinin daha belirgin sekilde anlasilmasina katkida bulunmay1 hedeflemektedir.
Bu sekilde, miifredat calismalarina ve egitimcilere faydali 6ngoriiler saglayabilir.
Yukarida belirtilen alan yazinin 1s1ginda mevcut calisma giidiilenme inanglar1 ve

fen basarisi arasinda pozitif bir iliski Sngoérmiistiir.

Bu calismada yer verilen diger 6nemli kuramsal yapi ise biligsel katilimdir
(cognitive engagement). Biligsel katilim 6grencilerin ¢aba harcama arzusunu, bir
konuyu anlamak i¢in uzun siire ¢alisabilme veya zor bir beceriye sahip olmak igin
ugrasma ve 6grenmede kullandiklar stratejilerle ilgilidir (Fredericks, Blumenfeld

& Paris, 2004; Ravindran, Greene, & Debacker, 2005; Rotgans & Schmidt, 2010).
127



Weinstein ve Mayer’e (1986) gore bilissel katilim Ogrenmenin ve akademik
basarimin islevsel bir gostergesidir. Ayrica, Blumenfeld ve Paris (2004) bilissel
katitlmi1  yiiksek olan &grencilerin  ¢esitli  68renme  stratejileri  kullanma
egilimlerinin fazla oldugunu rapor etmislerdir. Ogrencilerin kullanmis olduklari,
O0grenme stratejileri Ogrenci basarisini etkileyen temel faktorlerdendir. Bunun
sebebi Ogrenme stratejilerinin Ogrencilerin anlamli 6grenmelerini saglamasidir

(Yumusak, 2006).

Ogrenme stratejileri bilissel ve bilig-6tesi stratejiler olmak {izere iki gruba
ayrilabilir  (Pintrich, Smith, Garcia & McKeachie, 1993). Tekrar yapma
(Rehearsal), detaylandirma (elaboration) ve diizenleme stratejileri (organizational
strategies) ve elestirel diisinme (critical thinking) bilissel 6grenme stratejileri
ornekleridir (Weinstein & Mayer, 1996). Cesitli calismalar biligsel stratejilerin
kullaniminin akademik basariyla olan iliskisini ortaya koymustur. Ayrica var olan
iliskinin kuvveti hangi biligsel stratejini kullanildigina bagl olarak degisiklik
gostermektedir (Pintrich, Smith, Garcia, and McKeachie 1993; Sedaghat, Abedin,
Hejazi, & Hassanabadi, 2011; Yumusak, 2006). Ornegin; detaylandirma
(elaboration), diizenleme (organization) ve elestirel diisiinme (critical thinking)
biligsel stratejileri bilginin derinlemesine islenmesini veya analiz edilmesini
gerektirirken, tekrar (rehearsal) yaparak 6grenme gibi stratejiler ylizeysel bir bilgi

islemeyi icerir (Weinstein & Mayer, 1986). Bundan dolayi, detaylandirma
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(elaboration), diizenleme (organization) ve elestirel diisiinme (critical thinking)
gibi yontemleri kullanan 6grenciler tekrarlama (rehearsal) gibi ylizeysel stratejiler
kullanan Ogrencilere gore daha 1iyi akademik performans gdstermesi

beklenmektedir (Pintrich’s et al., 1993; Sedaghat et al., 2011).

Oz-denetleme (monitoring), planlama (planing) , diizenleme stratejileri (regulating
strategies) gibi 6grenme stratejileri bilis-Gtesi strateji (meta-cognitive strategies)
kullanimi 6rnekleridir ve bu stratejiler bilissel diizenlemeyle (cognitive regulation)
iligkilidirler (Pintrich, 1999). Baska bir deyisle, bir konu 6grenirken ya da problem
¢ozerken nasil diisiindiigii hakkinda diisiinmek bilis-Gtesi strateji kullaniminin bir
gostergesidir (Livingston, 2003; Metcalfe & Shimamura, 1994; Flavell, 1999).
Bilis-otesi strateji kullanimi biligsel katilimin 6nemli bir gostergesidir ve
egitimciler tarafindan Ogrencilerin  gostermesi arzu edilen bir durumdur
(Linnenbrink & Pintrich, 2003). Akyol (2003) calismasinda bunu destekler
nitelikte bilig-Otesi strateji kullanimi ile fen basarisi arasinda pozitif bir iligki

ortaya koymustur.

Mevcut calismada pek ¢ok ¢aligmada oldugu gibi, biligsel ve bilig-Otesi 6grenme
stratejileri bilissel katilimin bilesenleri olarak degerlendirilmistir (Linnenbrink &
Pintrich, 2003; Metallidou et al. 2007; Rastegar, Jahromi, Haghighi and Akbari,

2010). Ornegin, Greene, Miller, Crowson, Duke ve Akey (2004) bilissel ve bilis-
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Otesi 6grenme stratejileri biligsel katilimi 6l¢gmek i¢in kullanmis ve biligsel katilim

ile akademik performans arasin pozitif bir iliski elde etmislerdir.

Kisaca, ilgili alan yazininda biligsel katilim 6grencilerin 6grenme seviyelerinin ve
basarilarmin iyi bir gostergesi olarak dikkat c¢ekmistir. Diger pek ¢ok alanin
yaninda fen basarist da Ogrencilerin bilissel katilim seviyeleriyle ilgili
bulunmustur. Esasen, bilissel katilim gosteren Ogrenciler Ogrenirken ¢esitli
O0grenme stratejileri kullanmaktadir. Bu durum bu tip 6grencilerin akademik
basarilarina katki saglamaktadir. Bu dogrultuda ve ilgili alan yazinina dayanarak,
mevcut calisma biligsel katilim ve fen basaris1 arasinda pozitif bir iliski

ongormustiir.

Garcia ve Pintrich (1993) giidiilenme degiskenleri ile biligsel katilim gibi 6grenci
kazanimlari arasinda iligski oldugunu 6ne siirmiiglerdir. Bununla birlikte ilgili alan
yazininda 6z-yeterlilik ve gorev deger gibi giidiilenme inanglari ile biligsel katilim
arasinda bu ongoriiyli destekleyici bulgular iceren pek ¢ok ¢alisma yer almaktadir
(Kahraman & Sungur, 2011; Linnenbrink and Pintrich, 2003; Pintrich & De Groot,
1990; Pintrich & Garcia, 1991; Schunk 2005; Sungur, 2007; Sungur & Gilingéren,
2007; Yumusak, Sungur, & Cakiroglu, 2007). Ornegin; Pintrich ve

meslektaglarinin  ¢aligmalarinin = sonuglar1  6z-yeterlilik ve gorev-deger gibi
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giidilenme inanglariyla bilis ve bilig-Gtesi 68renme stratejileri kullanimi ve

akademik basar1 arasinda kuvvetli pozitif bir iliski oldugunu ortaya koymuslardir.

Ozetle, ilgili alan yazin1 6z-yeterlilik ve gdrev-deger gibi giidiilenme inanglari ile
Ogrencilerin bilissel katilim diizeyleri arasinda pozitif bir ilgi 6nermistir. Sonug
olarak, bu tiir giidiilenme inanglar1 olan 6grenciler daha ¢ok bilissel katilim iceren
davraniglar sergilemektedir. Bagka bir deyisle, bu tiir Ogrenciler 6grenme
etkinliklerinde daha fazla siireklilik, daha fazla ¢aba ve ¢esitli bilissel ve bilis-Gtesi
Ogrenme stratejilerini kullanma gibi davranislar1 yeni konular 6grenirken daha ¢ok
gostermektedir. Bu sekilde, giidiilenme inanglari Ogrencilerin biligsel katilim
diizeylerine ve akademik basarilarina katki saglamaktadir. Bununla birlikte, Tas ve
Cakir (2014) giidillenme inang¢ yapilar1 ve bu yapilarin 6grenme stratejilerini
inceleyen c¢alismalarin ¢ogunlukla batili tilkelerde yer alirken, ¢ok daha az sayida
ilgili ¢aligmanin batili olmayan iilkelerde yapildigin1 belirtmiglerdir. Mevcut
caligma batili olmayan iilkelerdeki yapilan sinirhi ¢aligmalara katkida bulunmay1
hedeflemektedir. Ayrica, kiiltiirel boyutlara yer verilmemesine ragmen bu
calismanin bulgular1 batili iilkelerde elde edilen bulgularin diger kiiltiirlere
genellestirilmesinde fayda saglayacaktir. Bununla birlikte, ilgili alan yazinina
dayanarak mevcut ¢alisma giidiillenme inanglar1 ile bilissel katilim arasinda pozitif

bir iligki dngormektedir.
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Yontem

Bu ¢alismanin temel amaci ortaokul 6grencilerinin giidiisel inanglarinin ve biligsel
katilimlarinin fen basarisinin tahminine olan katkisinin ve ortaokul 6grencilerinin
giidiisel inanglarinin biligsel katilim ile olan iliskisinin arastirilmasidir. Bu iliskileri
incelemek i¢in Oz-bildirim anketlerinden elde edilen verilere dayali olarak
korelasyon ¢alismasi gergeklestirilmistir. Bu ¢alismadaki hedef evren Ankara’daki
biitiin 7. Sinif 6grencileridir. Bu evrene ulasmak kolay olmadigindan, erisilebilir
evren belirlenmesi uygun goriilmiistiir. Erisilebilir evren, Etimesgut Ilgesinde
devlet okullarinda okuyan biitiin yedinci sinif 6grencileri olarak belirlenmistir. Bu
calismanin sonuglar1 bu evrene genellestirilebilir.

Kiime 6rneklemesi (cluster random sampling) ve kolayda 6rnekleme (convenience
sampling) yontemleri mevcut calismanin  Orneklemini  belirlenmesinde
kullanilmistir.  Orneklem  siirecinde  6ncelikle Etimesgut Ilgesi  kolaylik
orneklemine uygun olarak belirlenmistir. Bu durumda maliyet, ulasim ve idari
kisitlamalar gibi konular etkili olmustur. Daha sonra bes farkli ortaokul bu ilgeden
kiime &rneklemesi yontemiyle rastgele olarak belirlenmistir. Etimesgut Ilge Milli
Egitim Miidiirliigi kayitlarina gore ilgede 42 ortaokul bulunmakta olup bu bes
okul ilgedeki ortaokullarin %10 fazla bir yiizdeye sahiptir. Buda bu 6rneklemin
yeterli temsili sagladigini gosterebilir. Mevcut g¢alismanin katilimeilarini bu
okullardan gelen 861 yedinci simif 6grencisi olusturmaktadir. Bu &grencilerden

398’ni (%42) kiz, 456’ n1 (%53) erkek ogrenciler meydana getirmektedir.
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Bu calismada veri toplamak amaciyla ii¢ farkli anket kullanilmistir. Ilk anket
kisisel bilgiler formu olup 6grencilerin olusturmus oldugu 6rneklemi tanimlamak
ve Ogrencilerin sosyal-ekonomik statiilerini belirlemek amaciyla olusturulmustur

ve 16 maddeden olusmaktadir (Bkz. EK-A).

Ikinci anket ise Giidiilenme ve Biligsel Katilim Olgegidir (Bkz. EK-B). Bu dlgekte
yer alan maddeler Fen Ogrenme Envanterinin (Science Learning Inventory)
(Seyedmonir, 2000) A kismindaki maddelerden ve Ogrenmede Giidiisel Stratejiler
Anketinin (MSLQ) (Pintrich et al. , 1991) giidiilenme inanglarindan 6z-yeterliligi
ve gorev-degeri kapsayan ve ayrica Ogrencilerin biligsel katilim diizeylerini
O6lemek icin kullanilan maddelerden derlenmistir. Bu 6l¢ek 6grencilerin fen
dersindeki giidiillenme inanglarin1 ve biligsel katilim diizeylerini 6lgmek icin

kullanilmistir.

Ogrenmede Giidiisel Stratejiler Anketi (MSLQ) Pintrich ve meslektaslar:
tarafindan (1991) tarafindan gelistirilmistir. Bu 6z-bildirim 6lgeginde Likert tipi
tarzinda ve degerleri 1 (kesinlikle katilmiyorum) ile 7 (kesinlikle katiliyorum)
arasinda derecelendirilmis 81 madde bulunmaktadir. Giidilenme ve Ogrenme
Stratejileri boliimleri bu oOlgegin iki ana kismini olusturmaktadir. Giidiilenme

boliimii 31 maddeden, 6grenme stratejileri boliimii ise 50 maddeden olugmaktadir.
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Bu olgegin gecerlilik ve giivenirlik degerlerini belirlemek amaciyla farkh
alanlardan gelen 380 {iniversite Ogrencisi ile ¢alisma gergeklestirilmis ve
giidilenme bdliimiiniin her bir alt dlgeginin gilivenirlik degerleri 0,62 ile 0,93
arasinda yer almistir. Ogrenme stratejileri boliimiinde yer alan alt-6lgeklerin
giivenirlik degerleri 0,52 ile 0,82 arasinda degisiklik gostermistir. Dogrulayici
faktor analizi (CFA) sonuglan giidiilenme boliimiinde yer alan alt1 faktorle ilgili
olarak (ledf = 3.49, GFI =.77, AGFI = .73, RMR = .07) ve 6grenme stratejileri
béliimiinde yer alan 9 faktorle ilgili olarak (x%/df = 2.26, GFI = .78, AGFI = .75
RMR = .08) sonuglarini vermistir ve iyi bir model uyumu oldugunu ortaya
koymustur. Ogrenmede Giidiisel Stratejiler Anketi (MSLQ) 6lgegini gelistirmis
olan Pintrich ve meslektaglari (1991) bu Olgegin modiiler oldugunu ve
aragtirmacilarin  amaglarina uygun olan alt boliimleri kullanabileceklerini
belirtmiglerdir. Ogrenmede Giidiisel Stratejiler Anketi, Sungur (2004) tarafindan
Tiirkge’ ye ¢evrilmis ve uyarlanmistir. Sungur (2004) 448 lise 6grencisiyle dlgegin
giivenirlik ve gecerlilik degerlerini belirlemek amaciyla ¢calisma gerceklestirmistir.
Bu calismanin sonuglar1 6l¢egin Tiirkge versiyonun giidiilenme kismina ait olan alt
Ol¢eklerin giivenirlik degerlerinin 0,54 ile 0,81 arasinda degisirken oOl¢egin
O0grenme stratejilerine ait alt dlgeklerin giivenirlik degerleri 0,57 ile 0,81 arasinda
bulunmustur. Dogrulayici faktor analizi (CFA) 6lgegin Tiirk¢e versiyonun orijinal
stirlimii ile benzer indekslere sahip oldugunu ortaya koymustur. Giidiilenme

bélimiinde (y*/df = 5.3, GFI = .77, RMR = .11) ve 6grenme stratejileri
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béliimiinde ise (x*/df = 4.5, GFI = .71, RMR = .08) olarak elde edilmistir. Mevcut
calismada Ogrenme ve performans i¢in Oz-yeterlilik, gorev-deger ve bilissel
katilim boliimiinde bulunan tekrarlama (rehearsal) ile ilgili maddeler giidiisel
inanglar ve biligsel katilim o6l¢egi (MCES) gelistirilirken 6grenmede glidiisel
stratejiler anketinin (MSLQ) Tirkge versiyonundaki ilgili maddelerden

derlenmistir.

Seyedmonir (2000) tarafindan gelistirilen fen 6grenme envanteri Likert tarzinda ve
1 (kesinlikle katilmiyorum) ile 5 (kesinlikle katiliyorum) arasinda derecelendirilen
maddelerden olugmaktadir. Bu anket A kismi (kavramsal ekoloji ve biligsel
katillm) ve B kismi (fen epistemolojisi) olmak {izere iki ana bolimden
olugsmaktadir. A kisminda ti¢ alt baslik halinde mevcut kavramlar (11), giidiilenme
(21) ve bilissel katilim (16) olmak tizere 48 madde bulunmaktadir. Mevcut
calismadaki giidillenme ve bilissel katilim o6lgegi (MCES) gelistirilirken fen
O6grenme envanterinin (SLI) A kisminda yer alan giidiilenme, biligsel katilim ve

stirecler alt baglig1 altindaki ilgili maddelerden derleme yapilmistir.

Gildiisel inanglar ve biligsel katilim o6lgegi (MCES) ogrencilerin giidiilenmis
o0grenme ve biligsel katilim diizeylerini 6z-yeterlilik, goérev-deger ve bilissel
katilim olmak {iizere ii¢ boyutta 6l¢mek i¢in gelistirilmistir. MCES gelistirilmesi

stirecinde 6grencilerin 6z-yeterlilik, gorev-deger ve biligsel katilimlarin1 dlgmeyi
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hedefleyen maddeler 6grenmede giidiisel stratejiler anketinin (MSLQ) ve fen
O0grenme envanterinin A kismindaki (SLI-A) maddelerden secilmistir. Ankette yer
alan 8 Oz-yeterlilik maddesi MSLQ anketinden, 5 6z-yeterlik maddesi ise SLI
anketinin A kisminda bulunan giidiilenme kismindan derlenmistir. Bunu yaninda
Ogrencilerin gorev-deger inanglarim1 Olgmeyi hedefleyen 6 madde MSLQ
anketinden, geri kalan 7 madde ise SLI anketinin A kismindaki giidiilenme
kismindan secilmistir. Biligsel katilim1 6l¢mek i¢in kullanilan maddelerin biiyiik
cogunlugu (15) SLI anketinin A kisminda bulunan bilissel katilim ve siirecler
boliimiinden secilmistir. Diger 1 madde ise MSLQ anketinin bilis-6tesi 6z-

diizenleme alt 6l¢eginden segilmistir (Bkz. Tablo-3. 4).

Giidiisel inanglar ve biligsel katilim dlgeginin (MCES) psiko-metrik 6zelliklerini
belirlemek amaciyla 251 ortaokul yedinci smif Ogrencisiyle bir pilot ¢aligma
gerceklestirilmistir. Analiz sonuglar1 giidiisel inanglar ve biligsel katilim dlgeginin
(MCES) yiiksek diizeyde giivenirlik deger indeksine sahip oldugunu géstermistir.
Olgekte bulunan her bir alt bashgmn giivenirlik katsayilar1 6z-yeterlilik igin 0,86,
gorev-deger i¢in 0,86 ve bilissel katilim i¢in 0,81 olarak belirlenmistir. Yapilan
gecerlilik analizinde giidiilenme ve bilissel katilim 6lgeginin (MCES) iicli faktor
yapisint degerlendirmek i¢in dogrulayicit faktér analizi (CFA) LISREL 8.80
kullanilarak yapilmistir. Dogrulayict faktor analizi (CFA) sonuglart GFI indeksi

disindaki diger indekslerin modelin ti¢lii faktdr yapisini destekledigi ve modelin
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uygun oldugu gostermistir (y°/df = 1.55, CFI=.97, GFI = .79, NFI=.93, RMR =
.05, SRMR=.06, RMSEA=.05). Bununla birlikte 6l¢egin giivenirlik ve gegerlik
degerlerini gelistirmek amaciyla bazi degisikler pilot calismanin sonuglar1 ve
katilimcilarin ~ geri-bildirimleri g6z Oniine alinarak yapilmistir.  Yapilan
degisikliklerden sonra giidillenme ve biligsel katilim olgegi (MCES) 12 6z-
yeterlilik, 13 gorev-deger ve 19 bilissel katilim maddesi olmak {izere 44 maddeden
olugmustur. Ana calismada son degisiklikleri iceren 6l¢ek kullanilmistir (Bkz. EK-
B). Revizyona ugrayan 6lg¢egin yapilan dogrulayici faktor analizine (CFA) gore
uygun model indekslerine sahip oldugu goriilmiistiir (;°/df = 2.95, CFI=.97, GFI =
.85, NFI=.93, RMR = .05, SRMR=.06, RMSEA=.05). Ayrica ana ¢alismadaki alt

Olceklerin giivenirlik katsayilar 0, 65 ile 0,84 arasinda de8isim gostermistir.

Son veri toplama arac1 ise Yerdelen (2013) tarafindan gelistirilmis olan Fen Basar1
Testidir (SAT). Fen basar testi (SAT) 6grencilerin fen basar1 diizeylerini 6lgmek
amaciyla 14 ¢oktan segmeli sorudan olusturulmustur (Bkz. EK-D). Testteki sorular
yedinci smif fen ve teknoloji dersi miifredatinin birinci doéneminde yer alan
viicudumuz, kuvvet ve hareket, yasamimizdaki elektrik tiniteleriyle ilgili konular
kapsamaktadir. Bu testin giivenirlik katsayisi Kuder-Richardson-20 formiili
uygulanarak hesaplanmis ve 0,78 oldugu goriilmiistiir (Yerdelen, 2013). Mevcut

calismada ayni yontem kullanilarak hesaplanan giivenirlik katsayis1 0,81 olarak
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ortaya ¢ikmistir. Bu deger yeterince yiiksek bir giivenirlik derecesini

gostermektedir.

Veri Toplanmasi

Bu caligmadaki ilk adim aragtirma problemlerinin belirlenmesi olmustur. Bu
asamadan sonra ilgili alan yazimi arastirma sorularindaki degiskenlere bagh
kalmarak taranmistir. Bu degiskenler ERIC, YOK tez veri tabam, TUBITAK-
ULAKBIM, ODTU Kkiitiiphanesi ve internet (6rnegin; Google Akademik arama
motoru vb.) gibi veri tabanlar1 taranarak alan yazininda elde edilen sonuglar
incelenmistir. Daha sonra giidiilenme ve biligsel katilim 6lceginin (MCES)
gelistirilmesine gecilmistir. Bu 6lcek MSLQ anketinin Tiirkge siiriimiindeki
(Sungur, 2004) ve SLI-A anketinin ilgili boliimlerinden segilen ve Tiirkgeye
cevrilip, uyarlanan Likert tarzi maddelerden olusturulmustur. Gerekli izinler
alinarak, pilot ¢alisma ve ana c¢alisma 2014-2015 egitim-6gretim yilinda
gerceklestirilmistir. Pilot ¢alisma Ankara’nin Etimesgut ilgesinde bulunan bir
ortaokulun 251 yedinci sinif 6grencisi ile gergeklestirilmistir. Dogrulayici faktor
analiz (CFA) sonuglarina bagl kalinarak dlgekte bazi gelistirmeler yapilmigtir.
Daha sonra ana ¢alismaya gegilmistir. Ana calismada ayni ilcede yer alan bes
farkli devlet okulundan 861 yedinci sinif 6grencisi yer almistir. Calisma 2014-
2015 egitim-0gretim yilinin ikinci doneminde gerceklestirilmistir. Elde edilen

veriler gretmen ve idarecilerin isbirligi ile arastirmaci tarafindan toplanmistir. Bu
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siirecte aragtirmanin amaciyla ilgili olarak idareci, 6gretmen ve 6grencilere kisa

aciklamalar yapilmistir.

Katilimcilar ¢alismanin herhangi bir fiziksel ve psikolojik zararli etkisinin
olmadig1, toplanan bilgilerin gizlilik altinda tutulacagi, sonuclarin ders notlarina
herhangi bir etkisi olmayacagi konularinda bilgilendirilmislerdir. Ayrica 6grenciler
katilimin zorunlu olmadigi, istedikleri zaman calismadan ¢ekilebilecekleri
konularinda da bilgilendirilmislerdir. Giidiillenme ve biligsel katilim anketinde
(MCES) dogru veya yanlis cevap olmadigr vurgulanmis, katilimcilardan maddeleri
bos birakmadan samimi bir sekilde sorulara cevap vermeleri istenmistir. Anketin

uygulanmasi bir ders saati stirmiistiir.

Data Analizi

Mevcut calismada betimsel ve ¢ikarimsal istatistik analizleri SPSS 22 ve LISREL
8.80 yazilimlar1 vasitasiyla gergeklestirilmistir. Betimsel istatistik ve Coklu
dogrusal ilgilesim analizi (Multiple Linear Regression Analyse) SPSS 22
kullanilarak gerceklestirilirken, dogrulayici faktor analizi (CFA) LISREL 8.80

kullanilarak yiiriitiilmiistiir.
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Sonuclar

Mevcut ¢alismanin sonuglart giidiisel inanglarinin anlamh bir sekilde 6grencilerin
fen basarisinin tahmin edilmesine katki sagladigini gostermistir (6z-yeterlilik (5 =
22, sr*= 0.03 p < .000), gorev-deger (8 = .15, sr* = .01 p < .001) ). Bununla
birlikte, biligsel katilim degiskeni 6grencilerin fen basarisinin tahminine anlamli
bir bi¢cimde katkida bulunmamustir (8 = -.02, sr® =0 p > .05). Son olarak, 6z-
yeterlilik, gorev-deger ve biligsel katilim degiskenleri arasinda pozitif bir

korelasyon elde edilmistir (Bkz. Table-4.3).

Tartisma ve Oneriler

Mevcut calisma giidiisel inanglarin (6z-yeterlilik ve gorev-deger) fen basarisinin
tahminine 6nemli ve anlamli katki sagladiklarini ortaya koymustur. Bu bulgular
ilgili alan yazininda yer alan pek c¢ok calismanin sonuglariyla paralellik
gostermistir  (Eccles, 1983; Wingfield, 1994; Eccles and Wigfield, 2002;
Trautwein, Marsh, Nagengast, Liidtke, Nagy & Jonkmann, 2012). Mevcut
caligmanin ve ilgili alan yazininda yer alan ¢aligmalarin sonuglar1 6z-yeterlilik ve
gorev-deger inanglar1 yiikksek olan 6grencilerin fen dersinde daha iyi performans
sergilediklerini gostermistir. Ayrica diger c¢aligmalarla uyumlu olarak mevcut
calismada da fen basarisinin tahminine en fazla katkiy1 sunan giidiisel inancinin
0z-yeterlilik oldugu bulunmustur (Metallidou & Vlachou, 2007; Yerdelen, 2013;

Pintrich & De Groot, 1990; Pintrich, Smith, Garcia & McKeachie, 1993). Alan
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yazinindaki ve mevcut ¢alismanin bulgularina dayanarak fen dersinde yer alan
etkinliklerde kendilerine giivenen ve kendi becerileri hakkinda pozitif diisiinen
Ogrenciler muhtemelen daha iyi performans gdstermektedirler. Ayrica, 0z-
yeterlilikleri yliksek olan Ogrenciler etkinlerde esnasinda herhangi zorlukla
karsilastiklarinda daha fazla sabir gostermekte ve daha fazla c¢aba sarf
etmektedirler (Pintrich & Schunk, 2002; Schunk and Zimmerman, 2006; Schunk
& Mullen, 2012). Wigfield ve Eccles (2000) gorev-deger inanglarinin etkinlik
veya gorev secimi davranislariyla, etkinliklerde gdsterilen siireklilikle ve harcanan
caba ile ilgili oldugunu rapor etmislerdir. Sonug¢ olarak 6z-yeterlilik ve gorev-

deger gibi gilidiisel inanglarinin akademik basariyla olan iliskisi sasirtic1 degildir.

Genel olarak, mevcut c¢alismanin ve ilgili alan yazinindaki bulgular giidiisel
inancglarinin  akademik basariyla oOzellikle fen basarisiyla olan iligkisinin
gormezden gelinemeyecegini ortaya koymustur (Areepattamannil, Freeman, and
Klinger, 2011). Bunun sonucu olarak fen egitimi ve planlamasi siirecinde giidiisel
inanglarinin  dikkate alinmasi Ogrencilerin fen basarilarina 6nemli katkilar

saglayabilir.

Mevcut ¢alismanin sonuglari, alan yazininda yer alan ¢aligmalarin gosterdigi genel
bulgulara karsin, biligsel katilim ve fen basaris1 arasinda anlamli bir iliski elde

edememistir. Baska bir deyisle, dnceki pek cok calismanin bulgularn yiiksek
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biligsel katilimin yiliksek akademik basariyla ve daha iyi 6grenmeyle ilgili
oldugunu gostermistir (Ames and Archer, 1988; Appleton, Christenson, Kim, &
Reschly, 2006; Pintrich & Schrauben, 1992; Reschly, Huebner, Appleton, &
Antaramian, 2008; Weinstein & Mayer, 1986). Bununla birlikte, alan yazininda
yer alan az sayidaki ¢alisma mevcut ¢alismanin sonuclarina destek ve agiklama
saglamaktadir (Baas, Castelijns, Vermeulen, RobMartens & Segers, 2015;
Rastegar, et al., 2010; Veenman, 2011). Ornegin; Sungur ve meslektaslar1 (2007)
tarafinda yapilan ve sinif ortami algilar1 ve akademik 6z-diizenlemenin giidiisel ve
biligsel bilesenleri ile fen basaris1 arasindaki iliskiyi arastiran ¢alismanin sonuglari
O0grenme stratejileri kullanimi ile fen basaris1 arasindaki iliskinin anlamh
olmadigini rapor etmistir. Bu sonu¢ mevcut calismanin bulgulariyla benzerlik
gostermektedir. Bagka bir ¢alismada, Romainville (1994) 35 6grenciyle yapmis
oldugu nitel ¢alismada Ogrencilerin bilig-Otesi 0grenme strateji kullanimlar ile
akademik performanslar1 arasindaki iligkiyi incelemis ve bu degiskenler arasinda
pozitif bir iligki oldugunu saptamistir. Buna ragmen, arastirmaci yliksek akademik
performansa sahip katilimcilarin  6grenme stratejilerini  nerede ve nasil
kullandiklarii kendilerinden emin bir sekilde ifade edemediklerini belirtmistir.
Bundan dolayi, yiiksek performansa sahip katilimeilarin kullandiklart stratejiler
hakkinda yeterli bilince sahip olmadiklari sonucuna ulasilmistir. Benzer sekilde,
mevcut calismada katilimcilar biligsel katilim olarak degerlendirilen bilissel ve

bilis-Gtesi 0grenme stratejileri hakkinda yeterli bilince sahip olmayabilirler. Sonug
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olarak anketteki maddelere bu stratejileri kullanmadiklar1 seklinde ya da muglak
yanitlar vermis olabilirler. Bunlara ilave olarak, Veenman (2011) o6z-bildirim
anketlerinin 6grenme stratejileri  kullanimini  Olgmekte yetersiz  kaldigim
belirtmistir. Yazara gore katilimcilar maddeleri yanitlarken daha 6nceden yapmis
olduklar1 davranis bi¢imlerini hatirlamak zorundadirlar. Bu siiregte zihinde
hatiralar tekrar insa edilmektedir. Hatiralarin insa siireci sirasinda hafizada
kayiplar yasanabilir. Ayrica, agiklayic1 becerileri gelismemis olan katilimcilar
stratejileri yanlis smiflandirmis  olabilirler. Kisaca, 6z-bildirim 06lgekleri
Ogrencilerin daha oOnceden yapmis olduklar1 davraniglar1 hatirlamalarint  ve
etiketlemelerini gerektirdigi i¢in bazi zorluklara neden olmaktadir. Bunlardan
dolay1l, mevcut caligmada biligsel katilim ve fen basaris1 arasindaki iliski diger
caligmalarin aksine anlamli bir sekilde belirmemis olabilir. Mevcut ¢alismanin
bulgularina getirilen agiklamalarin dogrulugunun saptanabilmesi igin bu
caligmadaki veri toplama yontemlerine ilave olarak gozlem ve sesli diisiinme gibi

nitel veri toplama araglarindan faydalanilarak, mevcut ¢alisma yinelenebilir.

Mevcut ¢alismanin bulgular1 destek saglayamamasina ragmen, genel alan yazinina
bakildiginda biligsel katilimin 6grencilerin 6grenmesinde ana etkenlerden biri
oldugu goriilecektir. Bundan dolayi, fen dersinde yer alan etkinlikler ve gorevler
Ogrencilerin biligsel katilimini artiracak sekilde diizenlenmelidir. Ciinkii biligsel

katilim1 yiiksek olan dgrenciler bilgileri organize etme, 6nceden var olan bilgilerle

143



iliskilendirme, planlama yapma, 0z-denetim gibi akademik basarilarina katki
saglayacak ogrenme stratejilerini daha ¢ok kullanmaktadirlar. Bunlarla paralellik
gosterecek sekilde, mevcut ¢alismadaki ikili korelasyon (correlation) degerleri

biligsel katilim ve fen basaris1 arasinda pozitif bir iligki ortaya koymustur.

Mevcut ¢alismada beklenildigi gibi gilidiisel inanglar ve bilissel katilim arasinda
pozitif ve anlamli bir iligki bulunmustur. Mevcut calismanin elde ettigi bu sonug
ilgili alan yazini ile uyum gostermektedir (Pintrich & De Groot, 1990; Pintrich &
Garcia, 1991; Linnenbrink and Pintrich, 2003; Schunk 2005; Sungur, 2007
Sungur & Giingoéren, 2007; Yumusak, Sungur, & Cakiroglu, 2007; Kahraman &
Sungur, 2011). Ornegin; Pintrich ve meslektaslar (Pintrich, 1989; Pintrich & De
Groot, 1990; Pintrich & Garcia, 1991) 6z-yeterlilik ve gérev-deger inanglarinin
bilissel ve bilig-Otesi 6grenme stratejileri ile gili¢lii ve pozitif bir iliskiye sahip
oldugunu rapor etmislerdir. Benzer sekilde Yumusak, Sungur ve Cakiroglu (2007)
giidiisel inanglarinin, biligsel ve bilig-Otesi inanglarin lise dgrencilerinin biyoloji
basarisina olan etkisi incelemislerdir. Calismanin bulgular1 6z-yeterlilik ve gorev-
deger gibi giidiisel inanclarinin biligsel ve bilis-Gtesi 6grenme stratejilerinin
kullanimiyla pozitif bir iliskiye sahip oldugunu bulmusladir. Ayrica, Schunk
(2005) oz-yeterliligin Ogrencilerin biligsel ve bilig-Otesi stratejileri dinamik bir

sekilde kullanmalarini sagladigini sdylemistir.
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Sonug olarak, yiiksek Oz-yeterlilik ve gorev-deger inancina sahip 6grencilerin
muhtemel olarak daha fazla bilissel katilim davranislar sergileyeceklerdir. Diger
bir deyisle, bu tarz 6grenciler zorluklara karsi daha fazla direng, etkinliklerde daha
fazla ¢aba sergileyecek, cesitli bilissel ve bilis-6tesi Ogrenme stratejileri
kullanacaklardir. Bu durum ogrencilerin 68renme seviyelerine dolayisiyla
akademik basarilarina katki saglayabilir. Bunun dogal sonucu olarak, egitim
ortamlari, programlar1 ve materyalleri 6grencilerin giidiisel inanglarina katki
saglayacak sekilde diizenlenmesi tavsiye edilebilir. Bu diizenlemeler 6grencilerin
giidiilenmesine katki saglayarak onlarin biligsel ve bilig-Otesi 0grenme stratejileri

gibi biligsel katilim isareti olan davranislar sergileme olanag artirabilir.

Smirliklar ve Gelecekteki Cahsmalar icin Oneriler

Bu calismadaki katilimeilar ortaokul yedinci simif 6grencileri olusturmaktadir.
Benzer calismalar farkli sinif derecesinde bulunan 6grencilerle gergeklestirilebilir.
Mevcut calismada degiskenlerin katilimcilarin demografik ozellikleri (cinsiyet,
sosyal-ekonomik arka plan vb.), 6gretmen karakterleri gibi degiskenlerle olan
iliskileri incelenmemis olup gelecekte yapilacak ¢aligmalar bu tiir degiskenlere yer
verebilir. Gelecekteki ¢aligmalar 6grenci ve dgretmenlerin karakterlerinin 6grenci
giidiilenmesine, biligsel bagliliga ve fen basarisina olan etkilerini daha gelismis
istatistiksel yontemler (Yapisal Modelleme, HLM vb.) kullanarak inceleyebilir.

Ayrica mevcut calismadaki veriler 6z-bildirim anketleriyle toplanmistir. Oz-
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bildirim anketleri 6grencilerin giidiisel inanglarin1 ve bilissel baghlig1 6lgmede
yetersiz kalmis olabilir. Bundan dolay1 gézlemler, roportaj gibi nitel veri toplama
araclar1 benzer calismalarda gozlenen iliskilerin daha iyi anlasilmasinda faydali
olabilir. Mevcut calisma korelasyonel bir ¢alisma oldugundan bulgular sebep-
sonug iliskisi ortaya koymamaktadir. Deneysel calismalar bu tiir iliskilerin
anlagilmasinda faydali olabilir. Calismada kullanilan basari testi sadece yedinci
stnif miifredatinin birinci dénemini kapsamaktadir ve genel olarak kavrama
diizeyini 6lgmeye sorular kapsamaktadir. Gelecekteki ¢aligmalar daha fazla tiniteyi
kapsayan ve daha {iist diizey 6grenme diizeylerini 6lgen dlgeklerle yapilabilir. Son
olarak, calisma Ankara’nin bir ilgesinde gerceklestirilmistir. Benzer caligmalar

farkli il ve ilgelerde gergeklestirilebilir.
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