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ABSTRACT

THE CONTRIBUTION OF CHEMISTRY SELF-EFFICACY AND GOAL
ORIENTATIONS TO ELEVENTH GRADE STUDENTS’ CHEMISTRY
ACHIEVEMENT

Senay, Ayse
M.s., Department of Secondary Science and Mathematics Education

Supervisor: Assoc. Prof. Dr. Esen Uzuntiryaki

September 2010, 132 pages

The purpose of this study was to investigate the contribution of 11" grade
Turkish students’ chemistry self-efficacy for cognitive skills (CSCS), and self-
efficacy for chemistry laboratory (SCL), mastery-approach goals, mastery-
avoidance goals, performance-approach goals, and performance-avoidance goals to

their chemistry achievement.

The sample of the study included 604 students (343 females and 261 males)
from seven different general public high schools in Cankaya, a district of Ankara.
High School Chemistry Self-efficacy Scale which was developed by Capa Aydin

and Uzuntiryaki (2009), Achievement Goal Questionnaire which was developed by



Elliot and McGregor (2001), and Chemistry Achievement Test (CAT) which was

developed by the researcher were used to collect the data in the study.

The simultaneous multiple regression analysis was used to analyze the data
of the study. Results revealed that the students’ CSCS, mastery-approach goal,
performance-approach goal were a positive significant predictors and performance-
avoidance goal was a negative significant predictor of their scores on the CAT.
Students” CSCS had the largest unique contribution to explaining the students’
chemistry achievement. These four independent variables explained a significant 9.1

% of variance in the students’ chemistry achievement.

Keywords: chemistry self-efficacy, goal orientation, achievement goals, chemistry
achievement



0z

KiMYA OZYETERLIGI VE HEDEF YONELIMININ 11. SINIF
OGRENCILERININ KIMYA BASARISINA KATKISI

Senay, Ayse
Yiiksek Lisans, Ortadgretim Fen ve Matematik Alanlar1 Egitimi
Tez Yoneticisi: Dog. Dr. Esen Uzuntiryaki

Eyliil 2010, 132 sayfa

Bu ¢aligmanin amaci, 11. sinif 6grencilerinin biligsel beceriler i¢cin kimya
ozyeterliliklerinin, laboratuvar ¢aligmalar1 i¢in kimya 6zyeterliliklerinin, 6grenme-
yaklagim hedef yonelimlerinin, 6grenme-kag¢inma hedef yonelimlerinin, performans-
yaklasim hedef yonelimlerinin ve performans-kaginma hedef yonelimlerinin kimya

basarilarina olan katkilarini aragtirmaktir.

Calisma, Ankara’nin bir ilgesi olan Cankaya’daki yedi farkli devlet
lisesinden 604 6grenciyi (343 kiz, 261 erkek) igermistir. Bu ¢alismanin verileri,
Capa Aydin ve Uzuntiryaki (2009) tarafindan gelistirilmis olan Lise Kimya
Ozyeterlilik Olgegi, Elliot ve McGregor (2001) tarafindan gelistirilmis olan Hedef
Yénelimleri Olgegi, ve arastirmaci tarafindan gelistirilmis olan 11. simf Kimya

Basar1 Testi kullanilarak toplanmistir.

Vi



Calismanin verileri, simultane ¢coklu regresyon analizi kullanilarak analiz
edilmigtir. Sonuglar, 6grencilerin biligsel beceriler i¢in kimya 6zyeterlilikleri,
ogrenme-yaklasim hedef yonelimlerinin, ve performans-yaklagim hedef
yonelimlerinin kimya bagarisinianlamli olarak pozitif yonde yordadigint ve
performans-kaginma hedef yonelimlerinin kimya basarisini anlamli olarak negatif
yonde yordadigim gstermistir. . Ogrencilerin bilissel beceriler igin kimya
ozyeterlilikleri, kimya basarisina en biiyiik katkiy1 saglamistir. Bu dort bagimsiz

degisken, 6grencilerin kimya basaris1 varyansinin % 9,1 ini agiklamistir.

Anahtar sozciikler: Kimya 6z-yeterliligi, hedef yonelimleri, basar1 hedefleri, kimya

basarisi.
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CHAPTER 1

INTRODUCTION

Teachers may often comment on the students who perform poorly at school
related tasks as ‘not motivated to learn’ or ‘if they tried harder, they would do better.
Many seminars are carried out about motivating students each year because teachers
often find motivating their students as their number one priority in their classes
(Pintrich & Schunk, 2002). According to the reports in many professional journals,
adolescents’ outstanding issue is the motivation. Adolescents either do not have the
motivation, or have too much motivation, or use their motivation incorrectly

(Anderman & Maehr, 1994).

Motivation can influence future learning and what degree the past learning
performs itself. Students who are motivated to learn show interest in the task, put the
necessary effort into the task, stick with the task, have positive beliefs about their
capabilities, and experience the success in the task (Pintrich & Schunk, 2002). Many
studies agree that motivation is the central construct for explaining the achievement
behaviors (Schunk, 1990). According to the social cognitive theory, learning and

achievement are affected by the processes of motivation (Schunk, 1989).



Motivation is considered as the causes which make individuals rise to action
by psychologists (Covington, 2000). Although the exact nature of motivation has
still got some disagreements, the definition of motivation which is cognitive and
possesses the most of the points of the researchers is that “motivation is the process
whereby goal-directed activity is instigated and sustained” (Pintrich & Schunk,
2002, p. 5; Schunk, 1990). It is not directly observable and is conceptualized as
some internal characteristics like motives, instincts, etc. by early theories (Weiner,
1990). Social-cognitive processes are seen as the originator of motivation by
contemporary motivation theorists (Meece, Anderman, & Anderman, 2006).
According to social-cognitive theory, learning and outcome are affected by
motivational processes like self-efficacy, control beliefs, goal orientations, anxiety,
and task value (Schunk, 1989). The present study focused on the contributions of
11" grade Turkish state high school students’ chemistry self-efficacy beliefs and

goal orientations to their chemistry achievement.

Self-efficacy is described as “people’s judgments of their capabilities to
organize and execute courses of action required to attain designated type of
performances” (Bandura, 1986, p.391). Bandura (1982) characterized self-efficacy
as being task and domain specific. Students might have different self-efficacy
judgments in different types of tasks or domains. For instance, a student who feels
efficacious in biology might not feel that efficacious in mathematics. Thus, students’
self-efficacy judgments across areas are very little (Smith & Fouad, 1999) and
should be investigated specifically for each domain. Self-efficacy beliefs develop as

a result of information from four types of resources: mastery (enactive) experiences,



vicarious experiences, verbal persuasion, and physiological states. Enactive
experiences are derived from what one has experienced are to be the most forceful
reference of self-efficacy beliefs. Vicarious experience is gained by observing a
model’s performance and comparing it with the observer. A comparatively weak
source of self-efficacy is the persuasions like “I have faith in you” given by others.
The last source of students’ self-efficacy is physiological reactions which are stress,
anxiety, and other feelings seen as signs of physical incompetency (Bandura, 1997).

Self-efficacy influences people’s choice of tasks, showing effort and
persistence at the task, and thus, is a better predictor of performance and motivation
compared to other variables (Bandura, 1997). Efficacious students look for new
challenges, show persistence at tasks, and have the ultimate success (Britner, 2008;
Zeldin & Pajares, 2000). Even though such students have prior difficulties, the belief
in their capabilities to overcome these difficulties results in the motivated
performance (Bandura, 1986; Schunk, 1989). Many research studies showed that
self-efficacy was the most reliable predictor of students’ achievement (Britner;
Britner & Pajares, 2001, 2006; Cavallo, Potter, & Rozman, 2004; Lau & Roeser,
2002; Pintrich & De Groot, 1990).

Achievement goals form another important aspect of motivation.
Achievement goal theory is also based on the social-cognitive theory (Meece,
Anderman, & Andeman, 2006). Achievement goals are conceptualized as the
purpose (Maehr, 1989) or cognitive-dynamic focus of competence related act (Elliot,
1997). In early studies, the goal aspect of motivation was classified as mastery
(intrinsic/learning/task-involvement) and performance (ego-involvement) goal

orientations (Ames, 1992; Ames & Archer, 1988). Mastery goal orientations are
3



centered on growth of competence through task attainment but performance goal
orientations are centered on showing off competence to other students by getting the
best grades or besting others in the class (Ames, 1992; Elliot, 1999). In studies,
mastery goals were consistently found to be linked to positive actions and results
(Dweck & Leggett, 1988; Harackiewicz, Barron & Elliot, 1998; Kadioglu &
Uzuntiryaki, 2008; Nicholls, 1989; Pintrich & De Groot, 1990). Studies with
performance goals revealed contradicting results. Some studies showed that
performance goals had negative results when combined with low perceived
competence (Elliot & Church, 1997; Smiley & Dweck, 1994) whereas some showed
that performance goal orientations were associated with higher achievement (Elliot
& Harackiewicz, 1996; Kaplan & Midgley, 1997; Miller, Greene, Montalvo,
Ravindran, & Nichols, 1996). Elliot and his co-workers proposed a trichotomous
model to resolve this conflict using the empirical data for the performance goals.
The model consisted of mastery goals, performance-approach goals, and
performance-avoidance goals (Elliot, 1999; Elliot & Church, 1997; Elliot &
Harackiewicz, 1996). Elliot & Church’s study (1997) showed that these three
dimensions of the framework were distinct. Mastery goals remained the same in this
framework. Performance approach goals focus on accomplishing high competence
relative to others while performance-avoidance goals focus on avoiding low

competence relative to others (Elliot, 1999).

Elliot and McGregor (2001) proposed 2x2 framework of achievement goals
to include each of combinations of standard and valence dimensions of competence.

This framework included four distinct types of achievement goals: mastery-



approach, mastery- avoidance, performance-approach, and performance-avoidance
goals. Performance-approach and avoidance goals remained the same in this model
but mastery goals were divided into two parts. Mastery-approach goals focus on
learning and accomplishing the task. Mastery-avoidance goals focus on not failing
or misunderstanding the task. Students having mastery approach goals try to attain
the task through learning and understanding the task thoroughly. Students with
mastery avoidance goals try to avoid not mastering or misunderstanding the task.
Students with performance approach goals try to be the best at the task compared to
others and surpass the others in the class. Students with performance avoidance
goals try to avoid inferiority and looking stupid compared to others (Elliot, 1999;
Elliot & McGregor, 2001; Pintrich & Schunk, 2002). Because all the positive
motivational outcomes are related to mastery (approach) goals, mastery (approach)
goals would be expected to give higher achievement levels (Dweck & Leggett,
1988; Pintrich & Schunk, 2002). However, some correlational classroom studies
showed that mastery (approach) goals are not associated with the performance or
achievement which is usually indexed by grades or Grade Point Averages (GPA).
On the contrary, performance approach goals are found to be related with higher
grades in some studies (Elliot, McGregor, & Gable, 1999). Mastery (approach) goals
result with more interest in the subject matter but performance goals end up with
better achievement (Harackiewicz, Barron, & Elliot, 1998). All of these four
achievement goals are important constructs for motivation and thus, 2x2

achievement goal framework was included in this study.



In summary, two of the most important motivational constructs are students’
self-efficacy and achievement goals. In this study, the contributions of motivational
variables, which are chemistry self-efficacy for cognitive skills and laboratory skills,
mastery-approach goals, mastery-avoidance goals, performance-approach goals, and

performance-avoidance goals were investigated.
1.1 Significance of the Study

In the present study, the contribution of high school students’ chemistry self-
efficacy beliefs and goal orientations to their chemistry achievement was examined.
Since students’ self-efficacy judgments are task and domain specific, students’ self-
efficacy beliefs should be studied separately in different domain such as chemistry,
physics, biology etc. A student might have a high self-efficacy in one domain but the
same student might not have a high self-efficacy in another domain (Bandura, 1997).
There are many studies in literature which found that students’ science self-efficacy
is significantly correlated to their achievement (Andrew, 1998; Britner & Pajares,
2001, 2006; Kupermintz, 2002; Lau & Roeser, 2002; Pajares, Britner, & Valiante,
2000). However, these findings about science self-efficacy cannot be transferrable
into the domain of chemistry. Therefore, the present study is important in studying

self-efficacy in the domain of chemistry.

Besides, some of the subjects of chemistry are difficult for students to
understand because of having an abstract structure (Barker & Millar, 1999). Thus,
chemistry is an intimidating subject for most of the students. In Turkey, 11" grade
chemistry curriculum includes advanced subjects like acids and bases, electrolysis,

chemical equilibrium, solubility equilibria, and rates of chemical reactions.
6



Additionally, the curriculum is dominated by solving problems requiring higher
levels of thinking about these subjects. Considering the role of self-efficacy beliefs
and goal orientations on achievement, it is worthwhile to study such factors
contributing to students’ chemistry achievement. The findings of this study may be
useful for further studies on enhancing student achievement as well as understanding

students’ self-efficacy beliefs and goal orientations.

Moreover, students’ self-efficacy beliefs are dynamic (Bandura, 1988). That
means, students’ self-efficacy beliefs alter over time due to having different
experiences and new knowledge. Therefore, the results of the studies about students’
chemistry self-efficacy conducted with middle school students (e.g., Bong, 2009;
Ozkan, 2003; Pajares, Britner, & Valiante, 2000), 9" or 10" grade students (e.g.,
Kan & Akbas, 2006; Lavonen & Laaksonen, 2009; Lau & Roeser, 2002;
Uzuntiryaki & Kadioglu, 2008; Yumusak, 2006; Yumusak, Sungur, and Cakiroglu,
2007), and college students (e.g., Dalgety & Coll, 2006; Demirdégen, Uzuntiryaki,
& Capa Aydin, 2009; Taasoobshirazi & Glynn, 2009; Zusho, Pintrich, & Coppola,
2003) may not be applicable to 11™ grade students’ self-efficacy. Thus, the results of
this study add knowledge to the literature on high school students’ chemistry self-

efficacy beliefs.

Most of the studies conducted about the achievement goals, on the other
hand, are based on either dichotomous or trichotomous model. Since mastery-
avoidance goal orientations are new for the achievement goal literature (Elliot &
McGregor, 2001), there has not been many studies investigated about its
contribution to achievement outcome in Turkey. Harackiewicz, Barron, Pintrich,

7



Elliot, and Thrash (2002) and Sungur and Senler (2009) also emphasized the need
for studies of performance-approach and avoidance goals. Thereby, this study is
important since it has the capacity to help the clarification of the contribution of

mastery-avoidance goals to Turkish high school students’ chemistry achievement.

In line with the aforementioned points, results of this study may help high
school teachers improve their ideas about the contributions of chemistry self-
efficacy and achievement goal orientations to 11" grade students’ chemistry
achievement. Teachers may develop instructional methods and design their classes
by taking the results of this study into consideration. Additionally, providing a new
data on the 2x2 achievement goal framework and chemistry self-efficacy beliefs,

results of this study may be useful for researchers.



CHAPTER 2

LITERATURE REVIEW

In this chapter of the study, information about the components of
motivational beliefs (self-efficacy for learning and performance, and goal
orientations) and the studies conducted regarding these components will be

introduced.

2.1 Self-efficacy for learning and performance

Social cognitive theory is based on human agency view in which people are
actively involved in their actions and able to accomplish tasks by their actions. In
this human agency view, people hold self-beliefs which make them have control
over their thoughts, feelings, and actions. In other words, “what people think,
believe, and feel affects how they behave” (Bandura, 1986, p.25). How the results of
actions are interpreted by individuals inform and change their environment and
personal factors. Personal factors, in return, inform and change subsequent actions.
This is the basis of Bandura’s view of reciprocal determinism. In reciprocal
determinism, behavior, environmental and social influences, and personal factors in
the form of affect, cognition, and biological actions interact with each other ending
in a triadic reciprocality. Environmental and social factors influence the behavior to

9



the degree which they affect self-efficacy beliefs, emotional states, and some other
personal factors. In social cognitive theory, self-efficacy beliefs stand at the very
core of the theory among all the other factors influencing human behavior (Bandura,
1997). Self efficacy is defined as, “people’s judgments of their capabilities to
organize and execute courses of action required to attain designated types of
performances” (Bandura, 1986, p. 391). Bandura (1997) suggested that self-efficacy
plays an important role in motivation across various domains as social relations,
academics, sports, and health. Self-efficacy constructs the basis for individuals’
motivation, accomplishment, and personal well-being because when people believe
in their ability to perform tasks successfully, they will persist in the task in the face
of difficulties. Individuals’ level of motivation, emotional states, and behaviors are
based on rather what they believe than what is really true. Therefore, whether
individuals will be successful in a task can be better predicted by their self-efficacy
beliefs than their actual level of capabilities for accomplishing tasks. Indeed, self-
efficacy affects students’ behaviors like choice of task, persistence, effort, and
achievement. People with strong self-efficacy beliefs think of the difficult activities
as the challenges to be mastered rather than to be avoided. Such self-efficacious
individuals grow intrinsic interest in, set challenging goals in, and maintain deep
commitment to activities. The recovery of these individuals’ sense of self-efficacy
from failures or setbacks becomes very quick because they think that the reasons of
failures are insufficient effort, deficient knowledge, or skills which can be controlled
over. Such self-efficacious students achieve tasks and have reduced stress. On the
other hand, students who have low self-efficacy beliefs view difficult tasks as

personal threats and try to avoid them. They have weak commitment to the goals set
10



by them and low desire to achieve the tasks. They keep their attention directed to
personal deficiencies or the problems interfering with their progress rather than
concentrating on how to accomplish the task. Because these students think that they
experience the failure due to deficient aptitude, they slow up their efforts or give up
easily when they face difficulties. The recovery of these individuals’ sense of self-
efficacy from failures becomes very slow and these individuals feel easily the stress

and depression (Bandura, 1994).

Self efficacy beliefs are usually confused with three terms: self-concept, self-
esteem, and outcome expectancy. Self-efficacy beliefs are different from self-
concept. Self-concept is formed of more general beliefs about competence. Self-
efficacy beliefs, on the other hand, are task specific. For example, a student can feel
good about mathematics and this forms her self-concept beliefs. However, the same
student might give a different judgment about solving integral problems and this
forms her self-efficacy beliefs. Self-efficacy beliefs involve judgments of confidence
whereas self-concept beliefs involve judgments of self-worth. Self-efficacy beliefs
answer the question of “can I do this task?” whereas self-concept answer the
question of “who am I/ how do I feel?” Moreover, self-efficacy beliefs are used in
reference to a goal which is set by the individual, environment, or their interactions.
On the other hand, self-concept is cognitive self-appraisal and independent of the
goal (Bandura, 1997). Self-efficacy beliefs are also different from self-esteem. Self-
esteem includes individuals’ feeling about whether they can accomplish a task or not
(Linnenbrink & Pintrich, 2003). Lastly, outcome expectation can be described as the

beliefs about contingency between the behavior and expected outcomes. Self-

11



efficacy beliefs are usually positively correlated with outcome expectations but it is
probable that a student has high self-efficacy beliefs but low expectations about the
grades earned from the exams (Pintrich & Schunk, 1996). Bandura (1982) suggested
a model of high/low self-efficacy by high/low outcome expectations. In this model,
the outcome expectations are strongly dependent on self-efficacy beliefs. Students
holding high efficacy beliefs and outcome expectations would persist long, put
significant effort, be confident, and possibly have high levels of commitment to the
task. Students with high self-efficacy but low expectations about the outcomes
would probably study hard, be committed to the task but they may object to the
grading policies, drop out the program because they do not see any adjunction
between their learning and the results. Students with low self-efficacy and outcome
expectations would display resignation, lack of interest, and be unwilling to put
effort in the task. These students would have given up on learning. Final type of
students in this model is the ones with low self-efficacy but high outcome
expectations. These students would believe that they cannot do the task but would be
appropriately awarded if they could. These students hold very negative beliefs about

themselves.

Self-efficacy is not a self-recognition of performing well at school. It is
specific and situational. It involves fully developed judgments of having specific
skills to be successful at a certain task and is used in reference to the goals attained
at the task (Schunk & Miller, 2002). Smith and Fouad (1999) found in their study
that self-efficacy, goals, and outcome expectancies are specific to the subject matter

and the generalizability of these across different subject areas is very low. Indeed,

12



Bandura (1997) claims that self-efficacy is a domain specific construct. Therefore,
it is meaningful if we spoke of self-efficacy for reading a text, playing the
saxophone, learning to speak English, solving chemistry problems, and so forth
(Schunk & Miller, 2002). In addition, self-efficacy is future oriented and does not
show actual level but perceptions of students. The accuracy of self-beliefs is also
important in terms of efficacy judgments. Bandura (1986) noted that people tend to
avoid tasks which they believe exceed their abilities and try to handle the tasks
which they believe they can perform. This type of behavior will have an important
affect on individuals’ personal development because when people have high self-
efficacy beliefs, they will choose tasks which will develop their abilities, but when
they have low self-efficacy beliefs, they will avoid the tasks that will develop their
capabilities. Moreover, when the avoidance happens, these individuals will not get
any corrective feedback on their efficacy beliefs. Therefore, when self-efficacy
perceptions exceed one’s actual skill level slightly, it creates no problem and is
adaptive. However, when people had unrealistic self-efficacy perceptions about a
task that is far beyond their actual skill level, they would suffer from needless failure
and their self-efficacy beliefs would also be weakened. On the other hand, when
individuals had self-efficacy beliefs which are underestimated grossly, the results
would not cause as much avoidance as in overestimation but people will limit their
personal development (Bandura 1986). Therefore, self-efficacy beliefs should be in
realistic limits. If the required amount of knowledge or skill is absent, self-efficacy

beliefs cannot bring the success.
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Students’ self-efficacy beliefs become more specific and accurate with
development. Young students do not differentiate what they can do and cannot do in
different domains. They have the general idea of their capabilities of accomplishing
tasks (Bandura, 1997). There are several reasons for why the specificity and
accuracy of self-efficacy beliefs are developmental. Young students have difficulty
in attending different features of a task for a long period of time. Students become
able to attend to different features of a task at the same time with development. With
development, students also become better with being able to derive evaluations
about the difficulty of the task as they have more extensive knowledge base which
will help them to understand new information. Moreover, self-evaluation becomes
more accurate, students can incorporate their skills at multiple tasks, and skills
affecting task performance in comparisons become more important (Schunk &

Miller, 2002).

Some research, on the other hand, found that students’ self-efficacy beliefs
decline with development (Pajares & Valiante, 2002). One of the reasons for this
decline is the periods of transition in schooling (Schunk & Pajares, 2002).
Elementary school students have the same teacher nearly all day, are grouped with
the same peers all day, get a lot of individual attention and feedback, and are graded
with criterion-reference grading system. When students start high school, they have
many different peers whom they meet in different classes all day and might not get
to know. The grading becomes normative, students cannot get much individual
attention from the teachers, and high school classes are harder. As a result, students

have tooften reassess their self-efficacy beliefs in various domains with this
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normative grading system in an unfamiliar expanded pool of peers (Schunk &

Miller, 2002).

Self-efficacy evaluations might vary as a function of personal and
environmental factors although the task is similar. This shows that a student’s self-
efficacy for a certain task on a given day is changeable due to the student’s physical
condition such as being sick, affective mood, and external conditions such as the
difficulty and length of the task and the general classroom conditions. At the
beginning of an activity, individuals have different degrees of self- efficacy because
of different personal qualities like abilities, attitudes, past experiences about the
same or similar experiences, and social support from people in their environments
(Pintrich & Schunk, 2002). As students become involved in the task, they are
influenced by personal (e.g., information processing, goal setting) and situational
(e.g., rewards, feedbacks of teachers) factors. These factors construct feedback for
the progress of the students. If students are experiencing failure or slow progress,
that does not necessarily lower the self-efficacy as long as self-efficacy beliefs are
resilient (Schunk & Miller, 2002). Individuals may continue to feel efficacious even
if they experience difficulties and failures (Bandura, 1997). Students’ self-efficacy
beliefs are the most resilient when they are gained through personal mastery
experiences and these students’ failure in a task will be mild to them or infrequent.
Students with resilient self-efficacy will evaluate the failure, determine what they
did wrong, consider what they should do next time to do better, quickly recover

from the effects of the failures, and move on (Bandura, 1994). This is called as
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bounce-back phenomenon. Bounce-back phenomenon is clearly seen in self-

efficacious and highly achieving students (Schunk & Miller, 2002).

Self-efficacy beliefs include some judgments about whether students can or
cannot do the task and these beliefs of students are formed by interpreting the
information from four sources: mastery experience, vicarious experience, social
persuasion, and physiological states (Bandura, 1997). Students participate in tasks,
interpret the outcomes of these participations, use these judgments to develop beliefs
about their self-capabilities to participate in future tasks, and decide by considering
their beliefs. The interpretation of previous experiences is known as mastery
experience. Students’ own experiences provide the most influential and reliable
guides for appraising their self-efficacy compared to the effects of other sources.
Successful experiences generally increase self-efficacy and unsuccessful ones
generally lower it. The vicarious experience is gained through observing others do
task and social comparisons. A student might say to herself, “If she can do it, |
should be able to the same.” Student who sees similar peers do a task are apt to
evaluate that they can do it too. Therefore, similar peers provide the best basis for
comparison (Bandura, 1994). Peer influence on self-efficacy becomes increasingly
important with development (Steinberg, Brown, & Dornbusch, 1996). However,
vicariously provided information is weaker to gauge self-efficacy compared to the
mastery experiences. On the other hand, if the prior mastery experiences are limited,
student might be very sensitive to vicarious experiences about creating self efficacy.
Social persuasion involves verbal or nonverbal evaluations and encouragements

provided by others. This rather operates with the other sources of self-efficacy to
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create students’ self-efficacy. Finally, physiological reactions such as feelings of
anxiety, stress, and mood states also form information for students’ self-efficacy
beliefs. The information gathered from these four sources is not directly translated
into self-efficacy beliefs. The results of the activities or events are interpreted by
individuals and these interpretations construct the information which supports self-
efficacy beliefs of individuals. The type of information that individuals select to use
in the making of self-efficacy beliefs and the rules applied for weighting and
integrating the information, construct the basis of the interpretations. Students
appraise their self-efficacy beliefs through the selection, interpretation, integration,
and recollection of information from these four resources (Bandura, 1997; Pajares,

2002).

Researchers found a significant correlation among these sources. However,
mastery experiences proved to be the strongest and the most consistent determiner of
self-efficacy beliefs (Bandura, 1997; Britner, 2008; Britner & Pajares, 2006;
Hampton, 1998; Klassen, 2004; Usher & Pajares, 2006). The other sources of self-
efficacy information have proved to be less consistent as determiners of self-efficacy
beliefs. In a study conducted with 319 middle school science students, Britner &
Pajares (2006) searched the correlations among these four sources and self-efficacy
for science. The correlation was significant and mastery experiences significantly
predicted science (earth, life, environmental, and physical science classes) self-
efficacy. The same results were supported by a study conducted with 502 science
high school students by Britner (2008). In the same study, in earth and

environmental science classes, girls reported stronger self-efficacy and earned
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higher grades than did boys. Mastery experiences were the only significant
determiner of self-efficacy and self-efficacy was the only significant determiner of
course grades for both boys and girls in earth and environmental science classes. In
life science and physical science classes, the gender differences were more
significant. In life science, girls earned higher course grades than did boys.
However, girls did not report higher levels of self-efficacy and mastery experiences
than did boys. Mastery experiences were not a significant predictor of self-efficacy
for girls, as they were for the boys in life science classes. Persuasion was the most
significant predictor of self-efficacy here. In physical science classes, girls and boys
reported equal self-efficacy and earned equal grades. However, physiological and

affective states were the most significant determiner of self-efficacy for the girls.

2.1.1. The Relationship between Self-Efficacy and Science and

Chemistry Achievement

In most of the studies, significant positive correlation was found between
self-efficacy and academic achievement across different domains such as
mathematics, biology, English, reading, writing, educational psychology,
accounting, and grade levels (e.g., Bong, 2009; Carroll, Houghton, Wood,
Unsworth, Hattie, Gordon, & Bower, 2009; Cheng & Chiou , 2010; Multon, Brown,
& Lent, 1991; Pajares, 1996; Pajares, Britner, & Valiante, 2000; Pajares & Miller,
1994; Schunk, 1995; Shell & Husman, 2001). For instance, Bong (2009) found that
Korean middle school students’ mathematics self-efficacy was positively correlated
to their mathematics achievement. In Ozkan’s (2003) study with 980 10" grade
Turkish students, it was found that the students’ self-efficacy gave the highest
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correlation to their biology achievement. In another study, Pajares et al. (2000)
found that 497 public middle school students’ writing self-efficacy was significantly
correlated to their grade point average (GPA) in language arts class. Carroll et al.
(2009) also showed in their study with 935 students aged between 11 and 18 years
from high schools in Australia, that students’ academic self-efficacy had a strong
positive direct effect on their English achievement.

Yumusak, Sungur, and Cakiroglu (2007), however, failed to find a
significant association between biology achievement and self-efficacy for 10" grade
Turkish students (n=519). Giingor, Eryilmaz, and Fakioglu (2007) also found in
their study with 890 Turkish freshmen taking physics course at the state universities
in Turkey that student’ self-efficacy beliefs toward physics had nonsignificant
relationship with their physics achievement. In addition, Phan (2009) found a
nonsignificant relationship between third year Australian educational psychology

students’ self-efficacy and their academic achievement.

As far as science is concerned, in a series of experimental studies, it was
found that science self-efficacy was strongly related to science achievement
(Andrew, 1998; Britner & Pajares, 2001, 2006; Kupermintz, 2002; Lau & Roeser,
2002; Pajares, Britner, & Valiante, 2000). Science self-efficacy can be defined as
“the perception of ability to undertake science tasks” (Dalgety & Coll, 2006). Lau
and Roeser (2002) studied with 491 10™ (53 %) and 11" (47 %) grade students who
were recruited in chemistry, earth science, biology, or physics classes in a high
school in California participated to determine the predictive nature of science

competence beliefs and science efficacy on science test scores and science grades.
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Science competence beliefs of the students accommodated students’ perceived
science efficacy for learning the science subjects, test relevant efficacy, and science
confidence beliefs. Students’ science grades were formed by obtaining their science
grades from the science teachers at the end of the school year and standardizing
them within classes to adjust for differences in grading between classes. Science test
scores were formed by making the students take a science achievement test
including multiple choice questions obtained from the National Assessment of
Educational Progress and the Third International Mathematics and Science Study.
The results of the regression analyses displayed that science competence beliefs and
science efficacy were significant positive predictors of the students’ science grades
and test scores. Pajares, Britner, and Valiante (2000) worked with 281 7" grade
students and tried to determine the relationship between the students’ science self-
efficacy and their GPA as one of the purposes of the study. The students’ GPA was
determined by using their actual grades in science class. The results of the study
revealed that the students’ science self-efficacy was significantly correlated to their

GPA.

In a recent study, Britner and Pajares (2006) carried out a study in which 319
middle school students from grades 5 to 8 participated. One of the aims of the study
was to find out whether or not students’ science related efficacy predicted science
achievement when other variables that were found to predict the achievement were
controlled. Students’ self efficacy beliefs were assessed by using a scale adapted
from Bandura’s Children’s Multidimensional Self-efficacy Scales (Zimmerman &

Bandura, 1994). Students’ science grade self-efficacy was measured with a five-item
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scale in which students rated their grade (A, B, C, or D) that they are confident to
earn in their science class (Bandura, 1997). Students’ science GPAs were provided
by their teachers at the end of the grading period in which the study was carried out.
Regression analyses showed that science self-efficacy was the most consistent
predictor of their science grade and achievement. Commonality analysis also
showed that self-efficacy could explain the largest share of the unique variance. In a
more recent study, Lavonen and Laaksonen (2009) worked with 4,514 Finnish
students who were aged between 15 and 16 years. They used students’ success on
the Program for International Student Assessment (PISA) 2006 as an indicator of the
students’ achievement. The results of regression analysis revealed that students’
science related efficacy was one of the strongest predictors for their performance on
PISA.

These aforementioned research shows that the relationship between students’
science self-efficacy and their science achievement is usually significant. However,
since self-efficacy is task and domain specific, these findings cannot be transferrable
into the domain of chemistry. Chemistry self-efficacy can be defined as, parallel to
the social cognitive theory, students’ perceptions of their “ability to use intellectual
skills in chemistry and accomplish laboratory tasks including skills in both cognitive
and psychomotor domain” (Capa Aydin &Uzuntiryaki, 2009). Dalgety and Coll
(2006) found in their study with first year New Zealand university chemistry
students that self-efficacious students did not feel confident about all aspects of
chemistry. In fact, the students felt less confident in high level of skills like tutoring

other students or having experimental designs in chemistry. Students’ confidence
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level, on the other hand, was high in summarizing a work from a written chemistry
material.

Zusho, Pintrich, and Coppola (2003) conducted a study with 458 college
students, mostly freshmen or sophomores recruited in introductory chemistry course
in the USA. One of the purposes of the study was to investigate the predictive utility
of motivational variables (self-efficacy, mastery and performance goal orientation,
and task value) on the semester chemistry course grades with controlling for prior
achievements which were Scholastic Aptitude Test (SAT) mathematics scores. The
motivational measures were adapted from the Patterns of Adaptive Learning Survey
(PALS, Midgley, Maehr, Hruda, Anderman, Anderman, Freeman, Gheen, Kaplan,
Kumar, Middleton, Nelson, Roeser, & Urdan, 2000) and the Motivated Strategies
for Learning Questionnaire (MSLQ); Pintrich, Smith, Garcia, & McKeachie, 1991).
Students’ semester course achievement was formed by summing the grades obtained
from their one quiz and three exams taken in the semester. Results of this study
revealed that students’ self-efficacy was the best predictor of their chemistry course
achievement even after the SAT mathematics scores for prior achievement were
controlled.

Taasoobshirazi and Glynn (2009) also found in their studies conducted with 101
undergraduate students whose age was 19.09 in average and who were enrolled in an
introductory- level general chemistry course for science majors that self-efficacy
was strongly correlated with successful solution of quantitative chemistry problems.
On the other hand, Demirdogen, Uzuntiryaki, and Capa Aydin, (2009) investigated
the predictive utility of students’ overall GPA on their chemistry self-efficacy scores

in a study with 410 Turkish freshmen from three public universities. Students’
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chemistry self-efficacy was assessed with the College Chemistry Self-efficacy Scale
(CCSS) developed by Capa Aydin and Uzuntiryaki (2009). The analyses of multiple
regression indicated that the students” GPA was not a significant predictor of their
chemistry self-efficacy.

Moreover, Uzuntiryaki and Kadioglu (2008) conducted a study in which the
MSLQ (Pintrich et al., 1991) and achievement test including 25 multiple choice
questions about gases and chemical reactions concepts were administered to 359 10"
grade Turkish students from three public schools in Turkey. Total number of correct
answers obtained from the test for each student formed the achievement score for
that student. The results of multiple regression analysis indicated that 10" grade
students’ self-efficacy beliefs made a positive contribution to and were a significant
predictor of their chemistry achievement on the subject of gases and chemical
reactions. In another study, Kan and Akbas (2006) investigated the relationship of
students’ attitude and self-efficacy to their chemistry achievement. They studied
with 819 9" 10", and 11™ grade students in Turkey. The students’ self-efficacy
beliefs toward chemistry were assessed with a scale developed by the researchers.
The result of regression analysis revealed that students’ self-efficacy beliefs toward
chemistry, on their own, were a significant predictor of their chemistry achievement.
In addition, Uzuntiryaki and Capa Aydin (2007) conducted a study with 150 10™
grade students from public high schools in northern Turkey to search the
relationship between students’ chemistry self-efficacy for two dimensions, self-
efficacy for cognitive skills, and self-efficacy for for laboratory skills, and chemistry
achievement which was measured with a chemistry test. The researchers

administered Chemistry Self-efficacy Scale (CSES) which was developed by the
23



researchers to assess the students’ chemistry self-efficacy for cognitive skills and
laboratory skills. The correlational analysis revealed that the relationship between
chemistry self-efficacy for cognitive skills and chemistry achievement was
significantly positive whereas the relationship between chemistry self-efficacy for

laboratory skills and chemistry achievement was not significant.

Based on the research reviewed in this section, it looks clear that self-
efficacy has a very important role in student achievement in schools. However, these
results may not be applicable in all contexts and situations as educational
psychology is not deterministic (Linnenbrink & Pintrich, 2003). Goal orientation is
another construct which has been deemed essential for achievement by researchers
(e.g. Ames, 1992; Anderman, Austin, & Johnson, 2001; Elliot, 1999; Demirdogen,
et al., 2009; Elliot & Church, 1997; Elliot & McGregor, 2001; Pintrich, 2000a;
Pintrich & Schunk, 2002). The next section of the literature review chapter provides

information about achievement goal orientations.

2. 2 Achievement Goals

This part of the literature review is divided into two parts: Theoretical
background about the achievement goal theory and empirical studies carried out

about the predictive utility of achievement goals.

2.2.1 Achievement Goal Theory

Achievement goal theory is located in social-cognitive representation of

motivation and has been the focus of many educational researchers for over the past
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two decades (Anderman & Wolters, 2006; Elliot & McGregor, 2001; Elliot &
Murayama, 2008; Pintrich, 2000c). Achievement goals or goal orientations are
concerned with the purposes of the achievement behavior (Ames, 1992; Maehr,
1989). Achievement goal defines a combined design of beliefs, attributions, and
affect yielding intentions for acts (Weiner, 1986) and is displayed by “different ways
of approaching, engaging in, and responding to achievement type activities” (Ames,
1992, p. 261). A certain type of goal adopted was suggested to form a foundation for
how individuals portray events and behave in their own achievement interest
(Dweck, 1986; Nicholls, 1989). Elliot and Dweck (1988) defined the achievement
goal as a cognitive program having behavioral, cognitive, and affective results.
According to the goal theorists, behavior is purposeful, intentional, and directed
toward accomplishment of specific goals (Pintrich & Schunk, 2002). The important
characteristic of an achievement behavior is its perception of competence (Nicholls,
1984). Therefore, the classes of standards that people use to evaluate their
competence and the goals adopted in achievement contexts to improve or display
competence are the main focus of the achievement goal theory (Ames, 1992; Eccles

& Midgley, 1989; Nicholls, 1984).

In achievement goal theory, competence is defined with reference to three
standards: absolute, intrapersonal, and normative. The referent absolute refers to that
which is necessary for the task itself. Individual’s past accomplishment forms the
standard intrapersonal, and the performance of others forms the standard normative.
Thus, competence might be defined in accord with whether a student adopted

becoming an adept in a task (the absolute referent), developing her performance or
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knowledge entirely (the intrapersonal referent), or accomplishing better than the
other students (the normative standard). Since learning something new shows both
mastering the task and expanding one’s knowledge, the absolute and intrapersonal
standards participate jointly and mostly are not distinguishable. Therefore, these
standards are treated as jointly in conceptualizing the achievement goals (Elliot &
McGregor, 2001, Elliot & Thrash, 2001). Achievement goals are characterized into
two distinct types of goals as a function of these standards which are used in
definition of competence. These two goals had alternatively been named as:
Learning and performance goals (Dweck, 1986; Elliot & Dweck, 1988), task-
involvement and ego involvement (Nicholls, 1984), and mastery and performance
goals (Ames, 1992; Ames & Archer, 1988). There are some other types of goals
which took a great deal of attention of the goal theorists in literature as well. These
are work avoidance (Meece, Blumenfeld, & Hoyle, 1988; Nicholls, 1989; Nolen,
1988), extrinsic goals (Midgley, Maehr, Hicks, Roeser, Urdan, Anderman, &
Kaplan, 1996; Pintrich & Garcia, 1991), and social goals (Urdan & Maehr, 1995;
Wentzel, 1989). In work avoidance goals, individuals try to get away with things by
placing as little effort as possible into the task. Individuals with extrinsic goals strive
to get a reward or avoid a penalty. In social goals, individuals try to establish or
maintain relationships with other people. There are various types of social goals
including social approval goals, social status goals, and affiliation goals. Since the
focus of the aforementioned goals is not on competence, these goals do not
demonstrate the achievement goals. Thus, none of these goals should be taken into
consideration as probable contributions to the achievement goal approach (Elliot &

Thrash, 2001).
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Intrapersonal and absolute competence is the core of mastery goals, whereas
normative competence is the center of performance goals. Thus, the center of
attraction for the individuals with the mastery goals is task mastery, development of
new skills or improvement of competence, on the other hand with performance goals
is the display of competence to others or doing better than others (Ames, 1992;
Elliot, 1999; Elliot & McGregor, 2001; Elliot & Thrash, 2001). The public
recognition that one has outperformed others is important for the individuals with
performance goals (Ames, 1992; Meece, Blumenfeld, & Hoyle, 1988). The mastery
goals were hypothesized to lead to “mastery” patterns (e.g. persistence at the task
when failure is experienced, deep processing of the material, increased amount of
enjoyment of the task) whereas the performance goals were hypothesized to lead to
“helpless” patterns (e.g. giving up when failure is experienced, surface processing of
the material, less amount of enjoyment of the task) in achievement contexts when
accompanied by low confidence in ability (Ames, 1992; Elliot & Church, 1997).
The empirical data about performance goals gave mixed results. There are some
studies supporting this hypothesis for the performance goals that performance goals
have only detrimental results when combined with low perceived competence
(Butler, 1992; Elliot & Church, 1997; Smiley & Dweck, 1994). However, some
studies had results failed to reject this hypothesis for the performance goals (Elliot &
Harackiewicz, 1996; Harackiewicz, Barron, Carter, Lehto, & Elliot, 1997; Kaplan &
Midgley, 1997; Miller, Greene, Montalvo, Ravindran, & Nichols, 1996). On the
other hand, the empirical data clearly supports that mastery goals are to be related to
positive processes and outcomes (Ames, 1992; Dweck & Leggett, 1988;

Harackiewicz, Barron & Elliot, 1999; Nicholls, 1989; Urdan, 1997).
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The conflict in the empirical results for the performance goals showed that
the performance goals were in need of change (Elliot, 1999). Thereby, a
trichotomous framework integrating the contradicting results of the empirical data
for the performance goals was proposed by Elliot (1994), Elliot & Church (1997),
and Elliot and Harackiewicz (1996). In this framework, the performance goals were
divided into two distinct parts as performance-approach and performance-avoidance
goals but the mastery goal remained intact (Elliot, 1999). Individuals with mastery
goals focus on “the development of competence through task mastery” (Elliot &
McGregor, 2001). Individuals with performance-approach goals are oriented toward
the accomplishment of competence relative to others whereas individuals with
performance-avoidance goals are oriented toward the avoidance of incompetence

relative to others (Elliot, 1999).

In achievement goal theory, valence is seen as the other important dimension
of competence (Elliot & McGregor, 2001). Competence is valenced in terms of
either a positive possibility for a favorable result (i.e. successful achievement) or a
negative possibility for an unfavorable result (i.e. unsuccessfulness) (Elliot &
McGregor, 2001; Elliot & Thrash, 2001). This difference in how competence is
valenced can automatically produce approach and avoidance behavioral preferences
(Forster, Higgins, & ldson, 1998). Individuals having high perceptions of
competence direct themselves toward accomplishments and acquire approach goals.
On the other hand, those with low perceptions of competence bring into due relation
to failures and accept avoidance goals (Elliot, 1999; Elliot & McGregor, 2001; Elliot

& Thrash, 2001). Mastery goals and performance approach goals were illustrated as
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“approach” orientations because of trying to accomplish positive possibilities.
However, performance-avoidance goals were illustrated as “avoidance” orientations
because of trying to avoid negative possibilities. In the trichotomous framework,
mastery goals and performance-approach goals differed in how competence is
defined. Performance-avoidance and performance-approach goals differed in how
competence is valenced and performance-avoidance and mastery goals differed in
both how competence is defined and valenced (Elliot, 1999). The research on this
trichotomous framework provided a strong support for the distinct nature of each of
these three goals (Elliot, 1999; Elliot & Church, 1997; Middleton & Midgley, 1997,

Skaalvik, 1997; Vandewalle, 1997).

Elliot (1999) defined an achievement goal as a cognitive demonstration of a
competence based probability that a person tries to accomplish. Therefore,
conceptual center of achievement goals is the competence, and how competence is
defined and valenced form two important dimensions of achievement goals.
Thereby, a new 2x2 achievement goal framework was proposed by Elliot and
McGregor (2001) to involve each combination of definition and valence dimensions
of competence. These combinations of valence and definition of competence leads
to four achievement goals: mastery-approach goals, mastery-avoidance goals,
performance-approach goals, and performance-avoidance goals (Elliot, 1999; Elliot
& McGregor, 2001). In this new framework, performance-approach and
performance-avoidance goals remained unchanged but mastery goals were
bifurcated into mastery-approach and mastery-avoidance goals. In this study, the

contributions of mastery-approach, mastery-avoidance, performance-approach, and
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performance-avoidance goals to 11" graders’ chemistry achievement will be

investigated.

In 2x2 achievement goal framework, achievement goals include each
association of the dimensions; valence, and definition of competence. In the
construct of mastery-approach goals, the competence is defined in terms of absolute
/ intrapersonal standards and valenced positively. Thus, people with mastery-
approach goals try to learn, understand, and achieve task mastery or improvement.
Mastery-approach goals have positively been connected to success but in a
classroom setting in which normative evaluation is used, mastery-approach goals
cannot be expected to predict students’ achievement in a positive way (Elliot, 1999).
The competence is defined in terms of absolute / intrapersonal standards and
valenced negatively in mastery-avoidance goals. Individuals who adopted mastery-
avoidance goals try not to fail to reach a particular standard of task accomplishment,
not to misunderstand the task, not to do it incorrectly, not to forget one has learned
or lose their proficiency at a certain task. Typical examples of these students with
mastery-avoidance goals would be the perfectionists since they try to avoid making
any mistakes or doing anything wrong (Pintrich, 2000b). It was suggested that
students having non-optimal motivational tendencies (e.g. fear of failure, low self-
determination) might adopt mastery-avoidance goals when they enter into class
settings having challenge and intrinsic interest promoted (Elliot & McGregor, 2001).
The definition of competence made in terms of normative standards and negative
valence is adopted in performance-avoidance goals. Individuals try not to do worse

than others, not to look like dumb compared to others, and not to have the lowest
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grades in class if they adopted performance-avoidance goals. Thereby, performance-
avoidance goals have negatively been linked to the exam performance since
individuals are trying to avoid a negative possible outcome. Performance-approach
goals are positively valenced and defined in accord with normative standards.
People with performance-approach goals try to do better than others, be the smartest,
beat the others, have the best or highest grades, and be the top student in class (Elliot
& McGregor, 2001; Elliot & Thrash, 2001; Pintrich, 2000a). The achievement
outcomes of performance-approach goals are variable (Elliot, McGregor, & Gable,
1999; Harackiewicz, Barron, Pintrich, Elliot, & Thrash, 2002). In the pursuit of
performance-approach goals, individuals might put too much effort to earn their
parents’ approval or to avoid a punishing situation and end up with a successful
accomplishment. Some empirical data supports this probability in which
performance-approach goals are linked to positive outcomes (Elliot et al. 1999;
Harackiewicz et al. 2002). However, these goals may also produce negative
outcomes especially when the student has no intrinsic desire and is trying to avoid a
pervasive situation (Elliot, 1999). Although these goals are distinct orientations,
research suggested that students might adopt multiple goals in the achievement
settings (Harackiewicz, Barron, and Elliot, 1998; Meece & Holt, 1993; Pintrich,

2000D).

What are the factors affecting the adoption of a certain type of achievement
goal by an individual? Achievement goal theory suggests that achievement goals are
cognitive demonstrations, accessible, and conscious. Thus, they are not personal

traits. Goals are assumed to be dynamic states because they are sensitive to
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contextual and intrapersonal elements (Ames, 1992; Pintrich, 2000b). Within this
assumption, competence perceptions and achievement motives are two of the
different constructs explaining an important part of the variance of the adoption of
achievement goals (Elliot, 1999). In addition, goal structures, entity and incremental
beliefs, self-based variables are also presumed to affect the type of achievement goal

adopted by an individual.

Competence perceptions are the antecedents for only approach and
avoidance goal adoption. In general students with high perceptions of competence
tend to adopt approach goals and those with low perceptions of competence tend to
adopt avoidance goals. Since high and low perceptions of competence are mutually
exclusive, their corresponding approach and avoidance inclinations should also be
mutually exclusive. Therefore, it is possible that individuals can be motivated by
approach and avoidance dispositions at the same time (Elliot, 1999). When this is
the case, a conflict is produced in the process of self-regulation because the attention
is drawn by the possibilities which are not compatible. The conflict of goals is

another avenue for future researchers (Elliot & Thrash, 2001).

Achievement motives are also viewed to be another antecedent of the
achievement goals (Elliot, 1999). Achievement motives (reasons) are stated to be
more general and affective, energize the achievement behavior, and direct people
toward success or failure. Achievement motives deliver the adoption of achievement
goals in an automatic manner and the goals respond to their prime motives as the
regulator of achievement outcome. They also stay in touch with the goals throughout
the pursuit of the achievement goals (Elliot, 1999; Elliot & Thrash, 2001). The
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motive of ‘need for achievement’ is an approach motive and directs individuals
toward positive outcomes. Thus, it is suggested that this motive causes the
possession of mastery approach and performance approach goals since they focus on
probabilities of positive outcomes. On the other hand, the motive, fear of failure is
an avoidance motive and it directs people toward negative results. It is hypothesized
that this motive ends up with the adoption of mastery-avoidance and performance-
avoidance goals because of the focus on the possibilities of negative outcomes
(Elliot & Church, 1997). However, this last motive can also yield the adoption of
performance approach goals because of the wish to avoid failure or rejection can end
up with trials to accomplish the task. Thus, the performance approach goals are
viewed as more complicated since the outcome of the goal might not always match

with its undergirded motive or motives (Elliot, 1999; Elliot & McGregor, 2001).

Goal structure defines the achievement goal which is specifically dominated
in a classroom, school, or learning environment because of teachers’ usage of
certain type of instructions, evaluation strategies, and grouping practices (Ames,
1992; Kaplan, Middleton, Urdan, & Midgley, 2002). Achievement goal theory
suggests that goal structure of an achievement setting may influence an individual’s
motivation, cognitive engagement, and success in that environment (Ames &
Archer, 1988). A setting can alone create situation-specific worries which in turn
cause a selection of certain goals if the setting is strong enough. Individuals can
activate the goals before they enter into a certain situation and can have different
goals in different situations depending on the characteristics of the situation.

Environmental factors can also indirectly affect the adoption of achievement goals
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by determining the degree to which motivationally related variables are made active
or by changing the students’ perceptions of competence (Elliot, 1999). For instance,
a student who wants to study medicine can adopt performance goals in an organic
chemistry class which is used as a filter class for submissions to the medicine school
and therefore, a highly competitive course. On the other hand, the same student can
have mastery goals in a regular chemistry class since it is not that competitive.
However, the variability in the access of achievement goals does not mean that there
can be no stability in goal adoption for individuals over time. Some students can
generally be in want of learning and thus, these students will be more likely to be
mastery oriented across contexts and domains. Some students might be competitive
and grade-conscious, and these students are highly possible to adopt performance
goals across contexts and domains (Pintrich, 2000a). Goals that are adopted as a
product of environmental factors alone are weaker over the course of achievement

process compared to the goals having dispositional support (Elliot, 1999).

Elliot and McGregor (2001) found in their study that entity beliefs about the
ability (i.e. that ability is unchangeable) were a positive predictor for both mastery-
avoidance and performance-avoidance goals but were not a significant predictor for
mastery- and performance-approach goals. On the other hand, incremental beliefs
about the ability (i.e. that ability is changeable) predicted mastery-avoidance goal
orientations negatively but yielded null results for performance approach, mastery-

approach, and performance-avoidance goals in the same study.

Self-based variables and relationally-based variables, one example of which
could be people’s self-efficacy, are also assumed to be antecedents of the
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achievement goals (Elliot, 1999). The relationship between achievement and interest
is mediated by self-efficacy and the achievement ends with higher self-efficacy
which consequently leads to stronger academic goals (Lapan, Shaughnessy &
Boggs, 1996). Students with intrinsic goal orientations are likely to interpret the
feedback in favor of their progress, hence grow their self-efficacy (Pintrich &
Schunk, 2008). Mastery goals were found to be positively correlated to self-efficacy
in many studies (Demirdégen, Uzuntiryaki, & Capa Aydin, 2009; Meece,
Blumenfeld, & Hoyle, 1988; Midgley, Kaplan, Middleton, Maehr, Urdan,
Anderman, Anderman, & Roeser, 1998; Roeser, Midgley, & Urdan,1996; Tas, 2008;
Wolters 2004; Wolters & Rosenthal, 2000). In one study, Bong (2009) searched the
correlation between 512 Korean middle school students’ self-efficacy toward
mathematics and the achievement goals in 2x2 framework. The MSLQ (Pintrich et
al. 1991) was administered to assess the students’ self-efficacy beliefs and the PALS
(Midgley, Maehr, Hicks, Roeser, Urdan, Anderman, and Kaplan, 1996) were used to
assess the student’s achievement goal orientations. The correlations showed that
mastery-approach and performance-approach goals were significantly correlated to
students’ mathematics self-efficacy whereas performance-avoidance and mastery-
avoidance goals were not. If academic task specific goals are adopted by individuals,
then the individuals’ self-efficacy is supposed to have direct effect on their
achievement goals (Wigfield, 1994). In another study, Tas (2008) found that 1950
7™ grade Turkish students’ self-efficacy had a significant positive relation to their
performance-approach and mastery goals. Thus, students who had higher efficacy
also had higher levels of performance-approach and mastery goals. Moreover,

demographic factors (e.g. gender, socioeconomic status, or socio-cultural
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background) are also considered to be antecedents of the achievement goals (Elliot,

1999; Urdan, 1997).

2.2.2 Empirical studies about the predictive utility of achievement goals on

the exam performance

There are many studies conducted about achievement goals but most of them
are based on the trichotomous and dichotomous models. Among all the four goals,
mastery-avoidance goals are the least studied type of goals in literature as it was
recently introduced to the achievement goal literature (Elliot & McGregor, 2001).
The achievement goals are considered as the proximal predictors of achievement
outcomes (Elliot & Sheldon, 1997; Elliot, 1999). However, there are different
empirical findings about this in literature. An overview of the empirical works

follows.

The greater number of studies using the trichotomous model found that
performance-approach goal is a positive predictor, performance-avoidance goal is a
negative predictor, and mastery goal orientation is not a significant predictor of
college level academic achievement (e.g. Elliot & Church, 1997; Elliot &
McGregor, 1999; Elliot, McGregor & Gable, 1999). However, in a study conducted
by Church, Elliot, and Gable (2001) by using the trichotomous model, all three
achievement goals (mastery, performance-approach, and performance-avoidance)
yielded a significant prediction on undergraduate chemistry students’ graded
performance. In this study, 297 students participated and the mean age of the
students was 19.2 (ranging from 17 to > 26). Graded performance for the students

was students’ final scores procured from the chemistry course professor at the end of
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the semester. The results of multiple regression showed that performance-approach
goals were a positive significant predictor of the graded performance, and so were
mastery approach goals. In addition, performance-avoidance goals were a negative

significant predictor of students’ exam grades.

In Wolter’s study (2004) using the trichotomous framework, the purpose was to
predict the mathematics course grades of the students by using the goals:
performance-approach, performance-avoidance, and mastery (approach). There were
525 7" and 8" grade American students with a mean age of 13.2. The results showed
that performance-approach goals were a positive significant predictor of the
students’ mathematics course grades but performance-avoidance and mastery
orientations were not. The results were similar in a study with 458 introductory
college chemistry students in the USA conducted by Zusho, Pintrich, and Coppola
(2003). One of the purposes of this study was to predict the students’ chemistry
course grades by using the students’ self-report answers regarding mastery and
performance goals on the MSLQ (Pintrich et al. 1991). Students’ chemistry course
grades were determined by summing their quiz score and test scores. The tests
included both open-ended and close-ended (multiple choice) questions. The results
of the study displayed that none of the goal orientations were significant to predict
the students’ chemistry course grade points. Tas (2008) searched the relationship
between 7" grade students’ mastery goals, performance-approach and avoidance
goal orientations and science achievement. She worked with 1750 Turkish students.
Tas assessed the students’ goal orientations by administering Turkish version of the

PALS (Midgley et al. 2000) which was adapted into Turkish by the researcher.
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However, Tas (2008) found that performance-avoidance goals had a low reliability
in this process and thus, omitted this goal orientation from her study. Students’
science achievement was measured with a 15-item multiple choice test. The study
revealed that students’ mastery goals yielded positively significant relation to their

science achievement but performance-approach goals yielded insignificant relation.

In another study carried out by Yumusak (2006) using the MSLQ, the
contributions of the intrinsic (mastery) and performance goals to the prediction of
10" grade students’ biology achievement in Turkey were investigated. The sample
included 2825 students with the mean age of 16.4 years in the study. The study
concluded that performance goals negatively predicted the students’ biology
achievement, whereas mastery goals failed to predict the achievement. Yumusak,
Sungur, and Cakiroglu (2007) worked with 519 10" grade Turkish students from
public schools and aimed to search the contributions of intrinsic (mastery) and
extrinsic goal orientations to the students’ biology achievement. A 20-item multiple
choice biology test including the subjects of 9™ grade biology curriculum was
developed by the researchers by selecting the items of the test from the standardized
tests which were used in previous years to recruit the students into the universities in
Turkey and this test was administered to evaluate the students’ biology achievement.
The MSLQ was also used to assess the students’ goal orientations in this study. The
researchers’ findings were consistent with the results of Yumusak’s study (2006) in
which the students’ intrinsic (mastery) goal orientations failed to make a statistically
significant contribution to their biology achievement whereas the students’ extrinsic

goal orientation made a statistically significant contribution. Kadioglu &
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Uzuntiryaki (2008) tried to determine the predictive utility of intrinsic (mastery) and
extrinsic goal orientations on students’ chemistry achievement in gases and chemical
reactions in a study with 359 10" grade Turkish students from public high schools.
Students’ goal orientations and chemistry achievement in gases and chemical
reactions were assessed by Turkish version of the MSLQ and 25-item test formed of
multiple choice questions about the gases and chemical reactions respectively. The
researchers, on the other hand, found that Turkish students’ intrinsic (mastery) goal
orientation was a significant predictor of their chemistry achievement in gases and

chemical reactions as a result of regression analysis.

As far as 2 x 2 achievement goal framework is concerned, Elliot and
McGregor (2001) studied with 182 undergraduates in an introductory level
psychology class in the USA to investigate the predictive utility of the four
achievement goals. In this study, overall exam performances formed of multiple
choice performance and short-answer/essay performance of the students were
regressed on the goals. Regression analyses revealed that performance-approach
goals were a significant positive predictor of exam performance, while performance-
avoidance goals were a significant negative predictor of the exam performance when
SAT scores were controlled. Mastery-approach and avoidance goals were not

significant in predicting the exam performance.

The study conducted by Finney, Pieper, and Barron (2004) to investigate the
predictive utility of the achievement goals in 2x2 framework, on the other hand,
indicated different results. This study was conducted in a general academic context

rather than in a course-specific context and included 2,014 freshman students in the
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USA with the mean age of 18.5 years. Students’ GPA scores were used as the
general academic outcome. Mastery-approach goals were a positive significant
predictor of students’ GPA when SAT scores and each of the other goal orientations
were controlled. Performance-avoidance goals were a negative significant predictor
of students’ semester GPA when SAT scores and each of the other goal orientations
were controlled. Mastery-avoidance and performance-approach goals produced non-
significant results. The overall amount of variance explained in GPA was 7 %.

However, the unique variance explained by each goal orientation was less than 1 %.

Review of the empirical studies regarding the achievement goals suggests
that the relation between each of the four goal orientations in the goal theory and the
achievement is not consistent across different grades and nationalities of students.
There also are not many studies conducted to investigate the predictive utility of
four achievement goals in 2x2 framework and majority of the studies on this area
was conducted at college level (Finney et al. 2004). Thereby, the present study will
be important as it has the capacity to shed light on the predictive utility of the four

achievement goals on 11" grade Turkish students’ chemistry achievement.

40



CHAPTER 3

PROBLEMS AND HYPOTHESES

This chapter includes the purpose, research questions, hypotheses of the

study, and definitions of important terms used in this study.
3.1 The Main Problem

The main purpose of this study was to investigate the contributions of 11™
grade state high school Turkish students’ chemistry self-efficacy beliefs for
cognitive skills, self-efficacy for chemistry laboratory, mastery-approach goals,
mastery-avoidance goals, performance-approach goals, and performance-avoidance

goals to their 11™ grade chemistry achievement.
3.1.1 Research Questions

1. What is the contribution of 11™ grade state high school Turkish students’

chemistry self-efficacy beliefs for cognitive skills to their chemistry achievement?

2. What is the contribution of 11" grade state high school Turkish students’ self-

efficacy beliefs for chemistry laboratory to their chemistry achievement?

3. What is the contribution of 11" grade state high school Turkish students’

chemistry mastery-approach goals to their chemistry achievement?
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4. What is the contribution of 11™ grade state high school Turkish students’

chemistry mastery-avoidance goals to their chemistry achievement?

5. What is the contribution of 11" grade state high school Turkish students’

chemistry performance-approach goals to their chemistry achievement?

6. What is the contribution of 11" grade state high school Turkish students’

chemistry performance-avoidance goals to their chemistry achievement?
3.2 Null Hypotheses

Ho 1: There is no significant contribution of 11" grade state high school Turkish
students’ chemistry self-efficacy beliefs for cognitive skills to their chemistry

achievement.

Ho 2: There is no significant contribution of 11" grade state high school Turkish
students’ self-efficacy beliefs for chemistry laboratories to their chemistry

achievement.

Ho 3: There is no significant contribution of 11" grade state high school Turkish

students’ chemistry mastery-approach goals to their chemistry achievement.

Ho 4: There is no significant contribution of 11" grade state high school Turkish

students’ chemistry mastery-avoidance goals to their chemistry achievement.

Ho 5: There is no significant contribution of 11" grade state high school Turkish

students’ chemistry performance-approach goals to their chemistry achievement.
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Ho 6: There is no significant contribution of 11" grade state high school Turkish

students’ chemistry performance-avoidance goals to their chemistry achievement.
3.3 Definitions of Important Terms

Motivation: “Process whereby goal-directed activity is instigated and sustained”

(Pintrich & Schunk, 2002, p. 5).

Achievement Goals: The reasons for engaging in an achievement task (Maehr,
1989). The achievement goal framework is formed of mastery-approach goal,
mastery-avoidance goal, performance-approach goal, and performance-avoidance

goal (Elliot & McGregor, 2001).

Mastery-approach goals: Goals which are set to learn, understand, and achieve

task mastery or improvement (Elliot, 1999).

Master-avoidance goals: Goals which are set not to fail to reach a particular
standard of task accomplishment, not to misunderstand the task, not doing it
incorrectly, not to forget one has learned or lose their proficiency at a certain task

(Elliot & McGregor, 2001).

Performance approach goals: Goals which are set to accomplish competence

relative to others (Elliot, 1999).

Performance-avoidance goals: Goals which are set to avoid incompetence relative

to others (Elliot, 1999).

43



Self-Efficacy: “People’s judgments of their capabilities to organize and execute
courses of action required to attain designated type of performances” (Bandura,

1986, p.391).

Chemistry self-efficacy for cognitive skills (CSCS): “Students’ beliefs in their

ability to use intellectual skills in chemistry” (Capa Aydin & Uzuntiryaki, 2009, p.

872).

Self-efficacy for chemistry laboratory (SCL): “Students’ beliefs in their ability to
accomplish laboratory tasks including skills in both cognitive and psychomotor

doamain” (Capa Aydin & Uzuntiryaki, 2009, p. 872).

Achievement: How well the student does on standardized tests or grades earned

(Pintrich & Schunk, 2002).
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CHAPTER 4

METHODOLOGY

This chapter is to give thorough information about the methodology used to
reach the purpose of the study. The chapter is divided into seven parts: Design of the
study, sample of the study, instrumentation, analyses of the study, variables in the

study, and finally, assumptions and limitations of the study.

4.1 Design of the study

The overall design of this study is correlational. The aim of correlational
studies is to explore relationships among variables or to predict a score on a variable
by these relations without any manipulation. Correlational studies do not suggest a
cause and effect relationship, instead, they only set the relationship between two or
more variables (Fraenkel & Wallen, 2005). In the present study, in an attempt to
investigate how well 11" grade Turkish students’ chemistry self-efficacy for
cognitive skills and laboratory skills, mastery-approach goals, mastery-avoidance
goals, performance-approach goals, and performance-avoidance goals predicted

their chemistry achievement, simultaneous multiple regression analysis was used.
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4.2 Sample of the study

The target population of the study is all 11" grade students in public high
school students in Cankaya district of Ankara. The sample in this study included 604
students (343 females and 261 males) from seven different general public high
schools in Cankaya. The convenient sampling method was used in choosing the
schools from a total of 18 public high schools in Cankaya district. Participation was
voluntary. The students were informed about the study, given the necessary
directions about answering the items of the instruments, requested to co-operate with
the researcher by being honest in answering the items of the scales and tests, and
that their answers would be held confidential and not influence their school grades

in any way.
4.3 Instrumentation

Three instruments were used in the study to collect the data: High School
Chemistry Self-efficacy Scale (HCSS), Achievement Goal Questionnaire (AGQ),

and Chemistry Achievement Test (CAT).
4.3.1 High School Chemistry Self-Efficacy Scale (HCSS)

High School Chemistry Self-efficacy Scale was developed by Capa Aydin
and Uzuntiryaki (2009). The scale assessed students’ chemistry self-efficacy beliefs
in two dimensions: Chemistry self-efficacy for cognitive skills (CSCS) and self-
efficacy for chemistry laboratory (SCL). The content validation of the scale was met
by having a group of experts in chemistry, chemistry education, educational

psychology, and educational measurement review the items of the scale. In addition,
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an expert in Turkish examined the items in terms of grammar and readability.
Several confirmatory factor analyses were conducted to test the two-factor structure
of the scale and to examine factorial invariance accross different school types. The
results of the analyses revealed an adequate fit to the data. The final form of the
scale was composed of 10 items (item no: 1, 2, 5, 6, 8, 9, 10, 11, 13, 14) for the
CSCS and 6 items (item no: 3, 4, 7, 12, 15, 16) for the SCL, making 16 items in total
(see Appendix A). It was a self-report questionnaire and students rated on a 9-point
scale in which 1 responded to “very poorly” and 9 responded to “very well.” The
higher the mean value of the scores meant the higher the CSCS and SCL for a
student. There were no reverse items in the scale. The Cronbach alpha coefficients
for internal consistency of scores were .90 for the CSCS dimension and .92 for the

SCL dimension.

4.3.1.1 The validity and reliability of the HCSS for the current study

Confirmatory Factor Analysis (CFA) was conducted to examine the two-

factor structure of the scale by using Analysis of Moment Structures (AMOS) 7.0
(Arbuckle & Wothke, 2006). The Non-Normed Fit Index (NNFI), Comparative Fit
Index (CFI), and Root Mean Square Error of Approximation (RMSEA) with 90 %
confidence intervals were used to determine the fit indices of the scale. The values
of the NNFI and CFI should be higher than .90 for a good fit of the scale (Bentler,
1992; Kline, 1998). In this study, the value of NNFI was found as .89 and the value
of CFI was .92 (see the Appendix F for a full output). The values of NNFI and CFI
suggested marginally adequate fit of the two-factor model to the data. The values of

RMSEA between .08 and .10 show a mediocre fit to the data and those higher than
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.10 show a poor fit to the data (MacCallum, Browne, & Sugarawa, 1996). In this
study, the value of RMSEA was found as .086 with 90 % confidence intervals of
.079 - .093 and showed a mediocre fit. The factor loadings should be higher than .30
in order to be significant (Pallant, 2001). All the factor loadings were higher than .30
and therefore, were significant (see the Figure 4.1). The analyses of reliability
showed that the values of Cronbach’s alpha for CSCSC and SCL were .85 and .95,
respectively, indicating high internal consistency among the items of the scales
(Kline, 1999, as cited in Field, 2005).

In conclusion, the HCSS showed an adequate evidence for the factorial
validity and reliability of the CSCS and SCL regarding the sample of this present

study.

48



"€0T = /P '€2'T9G = X "S0" > d 12 JueOyIUTIS 2IoM S)UDIONJA0 || “Alojesoqe] Ansiwayd 1oj A9ediyse-419S 1S ‘s||is aAIIUB0d 1oy Aoealyge-§1as Ansiwayd :SOSD

9T W3l

ST N3LI

O G

98

a ¢T INALI
06

LINALI

7 INTLI

€ W31l

08 §

ee

L8

SSOH 40 14D T'v 84nbi-

yT AL | e

€T NILl —— e

—

—C

\4 TT WALl
__»| OTWALI
o
\

/%ﬂ

6 W3LI Ta

9

9 W31l

SINALI

¢ NALI

T NALI

" g waLl Ta

49



4.3.2 Achievement Goal Questionnaire (AGQ)

The Achievement Goal Questionnaire was developed by Elliot and
McGregor (2001) for the purpose of assessing students’ mastery-approach (items 1,
6, and 8), mastery-avoidance (items 11, 12, and 14), performance-approach (items
3, 4, and 10), and performance-avoidance ( items 2, 5, 7, 9, 13, and 15) goals. The
instrument was a self-report questionnaire which was a 5-point scale from 1 (never)
to 5 (always) and there were no reverse items in the scale. A student’s achievement
goal score for a specific dimension of the goals was determined by taking the mean
of the scores on the items belong to that achievement goal dimension. The higher the
mean value for a dimension of achievement goals meant the higher the orientation

toward that dimension.

The instrument was adapted into Turkish to by Senler and Sungur (2007)
(see appendix B). CFA was conducted to validate the factor structure of the AGQ. In
general, the results of the analysis yielded a good model fit for the achievement
goals dimensions. Conbach’s alpha coefficients were used to determine the internal
consistency of the instrument. The cronbach’s alpha coefficients for the subscales
were: .84 for the mastery-approach goals, .70 for the mastery-avoidance goals, .68
for the performance-approach goals, and .73 for the performance-avoidance goals.
The cronbach’s coefficients were suggested to be satisfactory to conduct further

studies by using all the dimensions of the achievement goals.
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4.3.2.1 The validity and reliability of the AGQ for the current study

CFI, NNFI, and RMSEA with 90 % confidence intervals were used to
determine the factorial validity of the model. The value of NNFI was found as .89
and the value of CFI was .92. The values of NNFI and CFI suggested marginally
adequate fit of the two-factor model to the data (Bentler, 1992; Kline, 1998). The
value of RMSEA was found as .067 with 90 % confidence intervals of .059 - .075
and showed a good fit (MacCallum, Browne, & Sugarawa, 1996). All the factor
loadings were higher than .30 and therefore, were significant (see the Figure 4.2).
The analyses of reliability showed that the values of Cronbach’s alpha for mastery-
approach, performance-approach, mastery-avoidance, and performance-avoidance
goals were .79, .77, .75, and .78 respectively which indicates high internal

consistency among the items of the scales (Kline, 1999, as cited in Field, 2005).

In conclusion, the AGQ showed an adequate evidence for the factorial
validity and reliability of the mastery-approach, performance-approach, mastery-
avoidance, and performance-avoidance goals regarding the sample of this present

study.

51



78 = /P '60'80€ = ;X "S0" > d 18 JuLdYIUSIS d10M SJULIONFI0 ||V 'S[eoT yoeordde

-fsise|y :ddeisew ‘sjeob yoroudde-aauew.oliad :ddepiad ‘sjeob aouepione-Alsisew :Aeisew ‘s|eoh aoueploAe-aduRLLIOLISd :Arjlad

09V 10 14D 2’1 aanbi4

DPEP P PO HOP

() : ()
¥ N3LI 2T WALl
g WALI T N3LI 6 N3LI L WN3LI
€ 3Ll ST® ) eTwaLl
9 W3LI TT W3LI IS 20
¥T INTLI 4_~ S WALl
OTTLI - 3 29 %
o] ‘
X ST el ZWaLl
18 59 o 10 || so €5’
8. |75
8L / / \ "
A

_ \
ddeisew ddepiad
/ 4

«%a/ = — —

52



4.3.3 Chemistry Achievement Test (CAT)

The researcher of the current study developed the test in order to assess

1™ grade by considering

students’ chemistry knowledge on the chemistry topics of 1
the objectives of national chemistry curriculum for 11" grade students. The test
included 33 multiple-choice items on the following subjects: Rate of chemical
reactions, chemical equilibrium, solubility equilibrium, acids and bases, and
electrochemistry.

During the development of the test, firstly a pool of multiple choice
questions (152 items) about the units included in 11" grade chemistry curriculum
was generated by examining the chemistry curriculum of the Ministry of National
Education (MNE) for 11™ graders, university entrance exams, chemistry textbooks
(Akbulut, Geng, Giiveng, Ustiinisik, Eroglu, Gergeker, Kinayoglu, & Yazicioglu,
2007; Arik, Ulker, & Polat, 2002; Russo & Silver, 2007), master’s and doctoral
theses conducted in universities (e.g., Balci, 2006; Bozkoyun, 2004; Kilavuz, 2005;
Onder, 2006; Pabugcu, 2008; Tamer, 2006), and with the help of the researcher’s
teaching experience. Then, questions were selected from the pool according to
measuring different Bloom’s learning domains in solving the questions and the
weight of the units in the curriculum. Each item in the achievement test was
reviewed by four experts in chemistry education and the suggested changes were
carried out regarding the content and face validity of the test. Table 4.1 presents the

total number of items for each topic. In addition, Appendix D shows instructional

objectives and Appendix E presents table of specifications of the CAT.
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Table 4.1 Number of questions in CAT with respect to corresponding chapters

Titles of the chapters in 11" grade chemistry Number of questions in the
curriculum CAT
Rates of Chemical Reactions 7
Chemical Equilibrium 8
Solubility Equilibrium 4
Acids and Bases 8
Electrochemistry 8

In the pilot study, the test with 35 items was administered to 233 12" grade
students. The purpose of the pilot study was to determine the duration that should be
given the students to complete the test, understandability level, and discrimination
power of the questions. During the administration, no issues were encountered
regarding the understandability of the questions and it was seen that one class period
(40-45 minutes) was enough to complete the test by the students.

ITEMAN program was run to analyze the items of the test and check the test
reliability. In the ITEMAN analysis, the Biserial index provides information about
the item discrimination power. Item discrimination power refers to how good the
item discriminates between the students who did well on the test and who did not
(Crocker, 2006). The index should be equal or higher than .20 (Crocker & Algina,
1986). Two items (item 10 and 26) did not meet this criterion and they were
removed from the test since the objectives of these two items were already met in
the other items in the test. The final version of the CAT included 33 items (see the

appendix C). The alpha reliability coefficient was found to be .88 for the test.
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4.4 Analyses of the study

In an effort to investigate the contributions of 11" grade Turkish students’
chemistry self-efficacy for cognitive skills, self-efficacy for chemistry laboratory,
mastery-approach goals, mastery-avoidance goals, performance-approach goals, and
performance-avoidance goals to their chemistry achievement, simultaneous multiple
regression analysis was conducted by using the PASW (Predictive Analytics
SoftWare) Statistics 18. The outcome variable of the study was the CAT
achievement and the predictor variables were the CSCS, SCL, mastery-approach,
mastery-avoidance, performance-approach, and performance-avoidance goals of the
students. The criterion for the significance of the statistics was held as .05 in all
analyses conducted in the current study. Confirmatory factor analyses of the scales
in the study were performed by using the Analysis of Moment Structures (AMOS)

7.0 (Arbuckle & Wothke, 1999).

4.5 Variables in the Study

The current study included one dependent and six independent variables

(predictors) overall. Dependent variable was students’ 11"

grade chemistry
achievement measured by CAT. Independent variables were chemistry self-efficacy
for cognitive skills (CSCS), self-efficacy for chemistry laboratory (SCL), mastery-
approach goals, mastery-avoidance goals, performance-approach goals, and

performance-avoidance goals. These variables were assessed by using HCSS and

AGQ.
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4.6 Assumptions and limitations of the study
4.6.1 Assumptions

The assumptions given below were assumed for the purpose of the current

study:

1. The instruments were assumed to be administered under the standard conditions.

2. The students’ answers on the instruments were assumed to be sincere.
4.6.2 Limitations of the study
The study was limited to the followings:

1. A convenient sampling method was chosen for the study. Thus, the sample
might not be the representative of the population and the results of the study
might not be generalized to all 11™ grade public high school students in

Turkey.

2. Self-report scales were administered to measure the students’ self-efficacy
beliefs goal orientations. These self-report scales might not be sufficient

enough to picture the students’ actual beliefs.

3. Since this study concentrated on chemistry domain, the findings might not be

generalized to other domains.

4. Because the sample of this study was 11" grade students, the findings of the

study might not be generalized to the other grades of students.
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5. The CAT included multiple choice questions in this study. Some students
might guess the answer on an item without meeting the objectives of the
item. In such a situation, the CAT might not provide accurate results for

those students.

6. Students might have different self-efficacy beliefs and achievement goals
depending on the features of the instructor and instructions. In this study,

such characteristics of the learning environment were not considered.

57



CHAPTER 5

RESULTS

This chapter was formed of four sections: Descriptive statistics of the study,
assumptions of simultaneous regression analysis, results of simultaneous regression

analysis, and summary of findings.

5.1 Descriptive Statistics of the Study

Descriptive statistics regarding students’ mean value of the total scores
gained on the chemistry achievement test (CAT), chemistry self-efficacy for
cognitive skills (CSCS), self-efficacy for chemistry laboratory (SCL), mastery-
approach subscale, mastery-avoidance subscale, performance-approach subscale,

and performance-avoidance subscale are presented in table 5.1.

Students’ achievement on the CAT was moderate since the mean value for
the students’ CAT scores (M) was .49 with the standard deviation (SD) of .15.
Students reported high levels of mastery-approach goals (M = 4.09, SD =.78) and
performance-approach goals (M = 3.57, SD = .99). Students reported moderate
levels of CSCS (M =5.42, SD = 1.32), mastery-avoidance goals (M =2.92, SD =
.96), and performance-avoidance goals (M = 2.82, SD = .86). Moreover, the values
of skewness and kurtosis for each variable were around zero, indicating a normal
distribution for that variable as suggested by Tabachnick and Fidell (2007).
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Table 5.1 Descriptive statistics of the study

mast_app mast_avoid perf app perf avoid SCL CSCS CAT

Mean 4.09 2.92 3.57 2.82 3.52 542 .49
Median 4.00 3.00 3.67 2.83 3.00 550 .48
Mode 5.00 2.33 4.00 2.67 1.00 520 .45°
Std.
Deviation .78 .96 .99 .86 229 131 15
Skewness -79 .09 -48 -01 54 -06 -.18
Kurtosis .30 -.32 -42 -51 -92  -01 -43
Range 4.00 4.00 4.00 4.00 800 9.00 .85
Minimum 1.00 1.00 1.00 1.00 1.00 1.00 .06
Maximum 5.00 5.00 5.00 5.00 9.00 1000 .91

a. Multiple modes existed. The smallest value was shown. N=604
mast_app: the mean of the total scores gained on the subscale of mastery-approach goals.
mast_avoid: the mean of the total scores gained on the subscale of mastery-avoidance goals.
perf_app: the mean of the total scores gained on the subscale of performance-approach
goals.
perf_avoid: the mean of the total scores gained on the subscale of performance-avoidance
goals.
CSCS: the mean of the total scores gained on the subscale of CSCS.
SCL.: the mean of the total scores gained on the subscale of SCL.

CAT: the mean value of the mean of the total scores obtained from the CAT.
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5.2 Assumptions of Simultaneous Regression Analysis

Assumptions of the simultaneous regression analysis were tested before
running the analysis. The assumptions tested were: Sample size, multicollinearity,
outliers, normality, linearity, homoscedasticity, and independence of residuals

(Tabachnick & Fidell, 2007).

The assumption of the required sample size was tested by using the formula
“N > 50 + 8m,” where m stands for the number of independent variables and N for
the sample size (Tabachnick & Fidell, 2007). According to this formula, the
minimum number of participants required in this study was 98 for 6 independent
variables. In the present study, the number of students participated was 604, which

was satisfactory for this assumption.

Multicollinearity happens when high relationships are observed among the
independent variables. In order to test this assumption, Pearson correlation
coefficients between two independent variables and variance inflation factor (VIF)
and tolerance values were calculated. The value of Pearson correlation between two
independent variables should not be higher than .90. The value of VIF should not be
higher than 4 and tolerance should not be smaller than .20 (Tabachnick & Fidell,
2007). Table 5.2 presents the values of VIF and tolerance and Table 5.3 shows the
values of Pearson (bivariate) correlations between the independent variables in this
study. As seen in the Table 5.2, none of the variables had a value of VIF higher than
4 and tolerance less than .20. Additionally, none of the variables had a Pearson
correlation higher than .90. These results indicated that the assumption of

multicollinearity was met in this study.
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Table 5.2 Tolerance and VIF values of the independent variables

Independent Variables  Tolerance  VIF

mast_app 73 1.37
mast_avoid .82 1.22
perf_app .62 1.63
perf_avoid .65 1.53
eff _lab .88 1.13
eff_cog 12 1.38

Table 5.3 The bivariate correlations between the independent variables

Variables 1 2 3 4 5 6
1. mast_app 1.000

2. mast_avoid 227 1.000

3. perf_app 341 .264 1.000

4. perf_avoid .047 .348 509  1.000

5. eff_lab .023 .000 .090 .074  1.000

6. eff_cog .385 -.020 252 -.024 310 1.000

Outliers were described as the standardized residual values fell outside the
range of — 3.3 - + 3.3 (Tabachnick & Fidell, 2007). The range of the standardized
residual values in this study was — 2.79 - + 2. 63 and indicated that there were no
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outliers in the study. Another way to test the outliers was using the Mahalanobis
distances. The critical chi-square value for six independent variables at the alpha
level of .001 was 16.82 (Tabachnick & Fidell, 2007). When the Mahalanobis
distances were examined, one outlier was identified. When the outlier was excluded
from the study, it was seen that the findings of the study did not significantly differ.

For that reason, the outlier was kept in the study.

In order to check the assumption of normality, normal probability plot (P-P)
of the regression standardized residuals and the histogram were investigated. As
seen in Figure 5.1, the histogram gave a symmetric and bell-shaped distribution
which was an indicator of normal distribution or normality. In the P-P plot, there
should be minor deviations of the cases from the diagonal line. As seen in figure 5.2,
the points lay along the diagonal line in a reasonable manner and thus, indicated no

important deviations from normality (Tabachnick & Fidell, 2007).
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The assumptions of linearity and homoscedasticity were tested by using the
scatter plot of the standardized residuals. As the distribution of the residuals was
reasonably rectangular and most of the scores were collected in the center (see
Figure 5.3), the assumptions of linearity and homoscedasticity were met in this study

(Tabachnick & Fidell, 2007).

Scatterplot
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]

Regression Standardized Predicted Value

Figure 5.3 Scatterplot of the residuals for the CAT

The assumption of independence of residuals was tested by using Durbin-
Watson value. Durbin-Watson value should be close to 2 (Tabachnick & Fidell,
2007). This assumption was met since the Durbin-Watson value in this study was

2.04.
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In conclusion, there was no violation in any of the assumptions in this study.

Therefore, the analysis of simultaneous regression was conducted.
5.3 Results of Simultaneous Regression Analysis

In order to test the hypotheses of the current study, simultaneous multiple
regression was run. The analysis revealed that the correlation between 11" grade
students’ chemistry achievement and independent variables (chemistry self-efficacy
for cognitive skills, self-efficacy for chemistry laboratory, mastery-approach goals,
mastery-avoidance goals, performance-approach goals, and performance-avoidance
goals) was different from zero and the combined effect of the independent variables

explained a significant 9.1 % of variance in the students’ 11™

grade chemistry
achievement (R = .30, F (6, 597) = 9.95, p < .05). Table 5.4 presents the summary of

simultaneous regression analysis.
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Table 5.4 Summary of Simultaneous Regression Analysis

Independent variables B SE Beta (B) t
(constant) 32 04 8.00
mast_app .03 .01 14 3127

mast_avoid -01 01 -.07 -1.71
perf_app .02 01 11 2.20"
perf_avoid -02 .01 -12 237"
SCL .00 .00 -.02 -.58
CSCS .02 .00 15 3.28"

Note: Dependent Variable: CAT, SE = Standard Error, R = .30, R* = .09, Adjusted R* = .08,

p<.05, “p<.01L

As seen in the Table 5.4, the CSCS, students’ mastery-approach goals (f =
.14), performance-approach goals (f = .11), performance-avoidance goals (f = -.12),
and CSCS (B = .15) made a significant contribution to the students’ chemistry
achievement (p < .05). Therefore, the null hypotheses 1, 3, 5, and 6 stating that there
is no significant contribution of 11" grade state high school Turkish students’
chemistry self-efficacy beliefs for cognitive skills (CSCS), mastery-approach goals,
performance-approach goals, and performance-avoidance goals to their chemistry
achievement, respectively, were rejected. Students’ mastery avoidance goals (B = -
.07) and self-efficacy for chemistry laboratory (SCL), on the other hand, did not

make a significant contribution to the students’ chemistry achievement (p < .05).
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Therefore, the null hypotheses 2 and 4 stating that there is no significant
contribution of 11" grade state high school Turkish students’ SCL and mastery-
avoidance goals to their chemistry achievement, respectively, were failed to be

rejected.

Additionally, students’ CSCS had the largest beta coefficient (B = .15, p <
.05) indicating that the largest unique contribution to explaining the students’
chemistry achievement was made by this variable, when the variance accounted by
all the other independent variables was controlled. The second largest unique
contribution to explaining the students’ chemistry achievement was made by
students’ mastery approach goals (B = .14, p <.05) which had slightly lower beta
coefficient than the students” CSCS. The third largest unique contribution to
explaining the students’ chemistry achievement was made by students’
performance-avoidance goals (f =.12, p <.05) and the smallest unique contribution
to explaining the students’ chemistry achievement was made by students’
performance-approach goals (f = .11, p <.05) which had slightly lower beta
coefficient than the students’ performance-avoidance goals. Moreover, since the
sign of beta coefficient was positive for students’ CSCS, mastery-approach goals,
and performance-approach goals, these variables had a positive relationship with the
students’ chemistry achievement. Students’ performance-avoidance goals, on the
other hand, had a negatively signed beta coefficient, and thus, had a negative

relationship with the students’ chemistry achievement.

Square of the semipartial correlation coefficient for an independent variable

gave how much of the total variance in students’ chemistry achievement was
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uniquely accounted by that variable (Tabachnick & Fidell, 2007). According to the

Table 5.3, students’ mastery-approach goals, performance-approach goals,

performance-avoidance goals, and CSCS uniquely accounted for 1.49 %, .74 %, .86

%, and 1.64 % of the total variance in students’ chemistry achievement,

respectively.

The unstandardized coefficients for mastery-approach goals, performance-

approach goals, performance-avoidance goals, and CSCS were .03, .02, -.02, and

.02, respectively. The regression equation by using these coefficients is as follows:

YCAT: -03-Xmast_app + -02-Xperf_app - -02-Xperf_avoid + -OZ-XCSCS

5.4 Summary of findings

1)

2)

3)

4)

The findings of the study were summarized below:

Students’ CSCS, mastery-approach goals, performance-approach goals, and
performance-avoidance goals made a significant contribution to the students’
chemistry achievement.

Students’ mastery avoidance goals and SCL did not make a significant
contribution to the students’ chemistry achievement.

Students” CSCS, mastery-approach goals, and performance-approach goals
had a positive relationship, whereas the students’ performance avoidance
goals had a negative relationship with the students’ chemistry achievement.
The largest unique contribution to explaining the students’ chemistry
achievement was made by the students’ CSCS, when the variance accounted

by all the other independent variables was controlled.
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5) The largest unique contribution to explaining the students’ chemistry
achievement, among the achievement goals, was made by students’ mastery

approach goals.
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CHAPTER 6

DISCUSSION

This chapter was formed of three sections: The discussion about the results
of the current study, implications of the important results, and recommendations for

future studies.
6.1 Discussion of the Results

The purpose of this study was to investigate the contributions of 11" grade
students’ chemistry self-efficacy for cognitive skills (CSCS), self-efficacy for
chemistry laboratory (SCL), mastery-approach, mastery-avoidance, performance-
approach, and performance-avoidance goals to their chemistry achievement. One of
the results of the study was that 11" grade students’ chemistry self-efficacy for
cognitive skills (CSCS) was the significant positive predictor of and made the
largest contribution to the students’ chemistry achievement whereas students’ self-
efficacy for chemistry laboratory (SCL) was not a significant predictor.
Additionally, the students reported lower self-efficacy beliefs on the SCL subscale
(M = 3.52) compared to their self-efficacy beliefs on the CSCS subscale (M = 5.42).
Self-efficacious students find the difficult tasks as the challenges to be overcome,

develop interest in the task, recover easily from the setbacks, and keep a
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commitment to the task. Thus, efficacious students are expected to have higher
levels of achievements in the tasks (Bandura, 1994). The result that the students’
CSCS was a positive significant predictor and contributed to their chemistry
achievement was in line with this expectation of the study. The findings about the
CSCS in present study were also consistent with the results of studies conducted by
Kan and Akbas (2006), Taasoobshirazi and Glynn (2009), Kadioglu and Uzuntiryaki
(2008), and Zusho, Pintrich, and Coppola (2003). Zusho, Pintrich, and Coppola
found that students’ self-efficacy was the best predictor of their chemistry course
achievement. Taasoobshirazi and Glynn found in their studies that self-efficacy was
strongly correlated with successful solution of quantitative chemistry problems.
Additionally, Kadioglu and Uzuntiryaki (2008) found in their study that Turkish
high school students’ self-efficacy beliefs made a positive contribution to and were a
significant predictor of their chemistry achievement on the subject of gases and
chemical reactions. In another study, Kan and Akbas (2006) also found that Turkish
high school students’ self-efficacy beliefs toward chemistry were a significant

predictor of their chemistry achievement.

Results of the present study contradicted to the results of the Demirdogen,
Uzuntiryaki, and Capa Aydimn’s (2009) findings which stated that students’ overall
grade point average (GPA) was not a significant predictor of their chemistry self-
efficacy and. The researchers attributed this result to the usage of the overall GPA
as an indicator of achievement. Since self-efficacy judgments were task specific, the

students’ self-efficacy beliefs might have been a better predictor of their
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achievement if students’ chemistry scores were used instead of overall GPA as an

indicator of the achievement.

The result that the students’ SCL did not contribute to their chemistry
achievement was not surprising since Bandura (1997) noted that mastery
experiences were the most forceful source of self-efficacy judgments. This claim has
been supported by empirical studies such as Britner & Pajares (2006), Hampton
(1998), Klassen (2004), Lent, Brown, Gover, & Nijjer (1996), and Lopez & Lent
(1992). In Turkey, chemistry classes, especially in general public high schools, are
based on textbooks and solving chemistry problems from the textbooks with little or
no chance for the students to carry out experiments in the laboratories. When the
way that chemistry classes were conducted in Turkey was considered, the result that
the students’ SCL did not contribute to their chemistry achievement was not
surprising since Bandura (1997) noted that mastery experiences were the most
forceful source of self-efficacy judgments. Bandura (1997) suggested that students
enroll in activities, evaluate the outcome of these activities, and form their self-
efficacy beliefs for engagements in future tasks by using these outcomes and behave
in accord with these beliefs formed. The successful outcomes generally lead to
confidence but unsuccessful outcomes generally decrease the confidence in
behavior. In the present study, the students’ little or no experience in laboratories
might be a reason for why students’ SCL did not contribute to their chemistry
achievement. The results are consistent with the findings of Uzuntiryaki and Capa
Aydin (2007)’s study which states no significant relationship between SCL and

achievement for college students.
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When the descriptive statistics of the achievement goals were checked, it was
found that mastery-approach and performance-approach goals were reported at the
highest level (M = 4.09 and 3.57, respectively) by the students among the four goals
in this study. These findings showed that Turkish students had a higher tendency to
try to learn and understand chemistry subjects as well as display their competence to
others and earn others’ approval. The reason for this result regarding the students’
mastery-approach goals might be due to the standardized normative university
entrance exam that Turkish students have to take at the end of their senior year of
the high school in order to study at a university. Students should master the
chemistry subjects well so that they could get the required scores from this exam in
order to be able to study their desired subject at their desired university. This was
consistent with Sungur and Senler’s (2009) study in which Turkish high school
students also reported the mastery-approach and performance-approach goals at the

highest level among the four goals for biology classes.

Other findings of the current study were that 11" grade Turkish students’
mastery-approach and performance-approach goals were positive significant
predictors of the students’ chemistry achievement. What is more, mastery-approach
goals had the highest significant contribution to the students’ chemistry achievement
among the achievement goals. In other words, as Turkish students put more effort
into mastering chemistry tasks, learning and understanding the chemistry subjects,
displaying their ability to others, doing better than the others in the class and earning
their parents’ or others’ approvals, their chemistry achievement level increased.

Mastery-approach goals have positively been connected to success (Elliot, 1999).
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Therefore, the finding in this study that students’ mastery-approach goals were a
positive significant contributor to the students’ chemistry achievement was not
surprising and consistent with Church, Elliot, and Gable (2001), Finney, Pieper, and
Barron (2004), and Kadioglu and Uzuntiryaki’s (2008) studies. Kadioglu and
Uzuntiryaki (2008) found that Turkish students’ intrinsic (mastery) goal orientation
was a significant predictor of their chemistry achievement in gases and chemical
reactions. Finney et al. (2004) found that mastery-approach goals were a positive
significant predictor of students’ GPA. The findings of Wolter (2004) and Elliot and
McGregor (2001), on the other hand, contradicted with the findings of the present
study. Wolter (2004) found that students” mastery (approach) orientations were not
significant in predicting their mathematics achievement. Elliot and McGregor (2001)
also found that mastery-approach goals were not significant in predicting the exam

performance.

Students with performance-approach goals might put too much effort to earn
their parents’ approval, earn better grades than the other students in the class, or to
avoid a punishing situation and end up with a successful accomplishment (Elliot &
McGregor, 2001; Elliot, McGregor, & Gable, 1999; Harackiewicz, Barron, Pintrich,
Elliot, & Thrash, 2002). The finding about Turkish students’ performance-approach
goals was in line with this idea and also consistent with the findings of Church,
Elliot, and Gable (2001), Elliot and McGregor (2001), Elliot, McGregor, and Gable
(1999), Harackiewicz, Barron, Pintrich, Elliot, and Thrash (2002), and Wolter’s
(2004) studies about the performance-approach goals. Elliot and McGregor (2001)

found in their study that students’ performance-approach goals were a significant
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positive predictor of their exam performance. Wolter (2004) found that students’
performance-approach goals were a positive significant predictor of their
mathematics course grades. Tas (2008), on the contrary, found that Turkish the
relationship between students’ performance-approach goals and their science
achievement was non-significant. Finney, Pieper and Barron (2004) also found that
students’ performance-approach goals produced non-significant results in predicting

their GPA.

Performance-avoidance goals, on the other hand, were a negative significant
predictor of Turkish students’ chemistry achievement. Thus, Turkish students’
chemistry achievement level decreased as they tried more for not doing worse than
the other students did, for not looking like dumb compared to others, and for not
having the lowest grades in class. Performance-avoidance goals have negatively
been linked to the exam performance in literature since students are making an effort
to avoid a negative possible outcome and the finding about the performance-
avoidance goals in this study was consistent with Church, Elliot, and Gable (2001),
Elliot and Church (1997), Elliot and McGregor (2001), Elliot, McGregor and Gable
(1999), and Finney, Pieper, and Barron’s (2004) studies. Elliot and McGregor
(2001) found in their studies that performance-avoidance goals were a significant
negative predictor of the students’ exam performance. Church et al. (2001) also
found that performance-approach goals were a positive significant predictor of
students’ graded chemistry performance, and so were mastery approach goals. In
addition, performance-avoidance goals were a negative significant predictor of

students’ chemistry exam grades. Wolter (2004), however, found that performance-
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avoidance orientations were not significant in predicting students’ mathematics

course grades.

Students’ mastery-avoidance goals in the current study, on the other hand,
did not make a significant contribution to the students’ chemistry achievement. This
showed that Turkish students’ trying more for not failing the chemistry tasks,
misunderstanding the task, and not doing it incorrectly did not have any significant
relationship with their chemistry achievement. This finding about the mastery-
avoidance goals was consistent with the findings about mastery-avoidance goals of
Elliot and McGregor (2001) and Finney, Pieper, and Barron’s (2004) studies. In
both studies, students’ mastery-avoidance goals produced non-significant results in

predicting their achievement.

These findings about the four achievement goals were in line with the
expectations of the study when the characteristics of Turkish educational system
were considered. Turkish educational system, as an educational context, is very
competitive and exam-oriented because of the standardized normative university
entrance exam which is ahead of Turkish high school students. One and a half
million students, approximately, take this exam each year and the Higher
Educational Council can recruit around 300,000 students into the subject areas of the
universities (Giingor, Eryillmaz, & Fakioglu, 2007). Thus, it is very important for
Turkish high school students to get good grades from their classes and also learn the
subjects of the classes well to prepare themselves for this exam so that they can
study their desired subject area at highly recognized universities in Turkey and also
receive recognition by their parents, peers, and others. Parents also hold the same
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expectations about the achievement of their high school students. Thereby, it was
not surprising that Turkish students’ mastery-approach goals (trying to master
chemistry tasks) and performance-approach goals (trying to best others in class, earn
recognition from their parents and peers) contributed positively to their chemistry
achievement in this study. This university entrance exam makes the classrooms
competitive and is a very important task for Turkish students. Additionally, the
classrooms are focused on mastering the tasks because of this exam. In such an
educational system, it was not also surprising that Turkish students’ performance-
avoidance goals (trying to avoid looking like dumb and having the lowest grades in
class) contributed negatively and mastery-avoidance goals (trying to avoid failing
the chemistry class and misunderstanding the tasks) had no significant contribution

to their chemistry achievement in the current study.

6.2 Implications of the Results

The implications of the study are given below by considering the results of

the study.

Turkish students in this study reported low levels of self-efficacy for
chemistry laboratory (SCL) and students’ SCL did not have a significant
contribution to their chemistry achievement. Based on this finding and since mastery
experiences are the most powerful sources of self-efficacy beliefs (Bandura, 1997),
chemistry teachers in Turkey should provide instructions in which the students can
conduct chemistry experiments, write laboratory reports, and gain more experience
in chemistry laboratories in order to enhance the students’ self-efficacy beliefs for

chemistry laboratories.
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In addition, the students’ chemistry self-efficacy beliefs for cognitive skills
(CSCS) among all the independent variables in this study accounted uniquely for the
largest part of the total variance in students’ chemistry achievement. This finding
provided evidence that Turkish students’ CSCS was very important for their
chemistry achievement. The students, on the other hand, reported moderate levels of
CSCS. Thereby, the instructors should try to facilitate the students’ CSCS in
chemistry classes. For example, the instructors should pay individual attention more
to their students in the class (Schunk & Miller, 2002), should also teach the material
in ways that students could understand, and relate the instructional designs to the
sources of self-efficacy in the progress of teaching to improve the students’ self-
efficacy beliefs. Moreover, the instructors should provide various instructional tasks
that are challenging but also suitable for the students’ capabilities to address the
individual differences among the students and to make the students think that they
are competent enough to learn the subjects of the class in order to enhance the

students’ self-efficacy judgments (Pintrich & Schunk, 2002).

Since this study revealed that Turkish high school students held high levels
of mastery-approach goals toward chemistry and that mastery-approach goals made
the largest contribution to the students’ chemistry achievement. Therefore, the
instructor should hold goals in the class which are suitable for the students’ level of
understanding and make the students believe that they are capable of reaching those
goals in the class. The instructors should also use various instructional methods in
teaching to make the students understand the material being taught and also provide

feedbacks that are timely, clear, and specific. The feedbacks should also be given in
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an encouraging context and provided with an action plan for their students to make
the students judge their progress toward their goals, repair their faults, and direct
their efforts toward the success again so that the students’ motivation can be

improved.

Finally, teachers play a very important role in performing all these
implementations, as they are the providers of the instructional activities,
administrator of these activities, and evaluator of students’ performance (Cooper,
2002). Therefore, the teachers should extensively be given the necessary in-service
trainings about implementing different instructional activities in class, making the
classroom context as a facilitator of students’ self-efficacy beliefs and different

achievement goals, and giving effective feedback to the students.

6.3 Recommendations for further Research

The recommendations for future research are given below.

The results of this study were based on self-report scales which may not
capture students’ actual beliefs. Therefore, further qualitative research should be
carried out to increase the validity of the results. Additionally, chemistry
achievement test used in this study included multiple-choice questions only and
thus, provided an opportunity for the students to guess the correct answer. Some
students might have guessed the correct answer of some questions even though they
did not really meet the objectives of the questions. In that case, chemistry

achievement scores would not give the actual picture for these students. Thereby,
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achievement test should include open-ended questions in order to eliminate this

possibility.

Random sampling and larger sample size with different grade levels and
domains from different types of schools like private high schools, Anatolian high
schools, science high schools, etc. can be used to increase the generalizability and

reliability of the findings.

Students’ achievement goal adoptions may be influenced from the classroom
goal structure (Wolters, 2004). Therefore, students’ achievement goals can be

investigated in relation with their classroom goal structures.
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APPENDIX A

HIGH SCHOOL CHEMISTRY SELF-EFFICACY SCALE
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Kimya kanun ve teorilerini ne 1 3 5 7 9

derecede aciklayabilirsiniz?

Kimya problemlerini ¢6zerken 1 3 5 7 9

uygun formiil kullanmada ne kadar

iyisiniz?

Laboratuvarda deney prosediiriinii 1 3 5 7 9

uygulamada ne kadar iyisiniz?

Laboratuvar arag-gereglerini ne 1 3 ) 7 9

kadar iyi kullanabilirsiniz?

Kimya ve diger bilimler arasinda 1 3 5 7 9

iliski kurmada ne kadar i1yisiniz?

Atomun yapisini tasvir etmede ne 1 3 5 7 9

kadar iyisiniz?

Laboratuvar sirasinda verileri 1 3 5 7 9

yorumlamada ne kadar iyisiniz?

Periyodik tabloyu kullanarak 1 3 5 7 9

elementlerin 6zelliklerini
tanimlamada ne kadar iyisiniz?
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Element ve bilesiklerin formiillerini
okumada ne kadar iyisiniz?

10

Kimyasal denklemleri
yorumlamada ne kadar iyisiniz?

11

Maddenin tanecikli yapisini
aciklamada ne kadar iyisiniz?

12

Laboratuvar diizenegini ne kadar 1yi
kurabilirsiniz?

13

Kimyadaki temel kavramlari
tanimlamada ne kadar iyisiniz?

14

Kimya ile ilgili grafik ve ¢izelgeleri
yorumlamada ne kadar iyisiniz?

15

Laboratuvar sirasinda veri
toplamada ne kadar iyisiniz?

16

Temel bulgular 6zetleyen
laboratuvar raporu yazmada ne
kadar iyisiniz?
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APPENDIX B

ACHIEVEMENT GOAL QUESTIONNAIRE

Hicbir

Nadiren

Bazen

Cogunlukla

Her zaman

1. Kimya derslerinin igerigini miimkiin
oldugunca iyi anlamak benim i¢in

Onemlidir.

2. Kimya derslerinde amacim siiftaki
diger 6grencilerden daha kotii performans

sergilemekten kaginmaktir.

3. Kimya derslerinde digerlerine goére

daha basarili olmak benim i¢in 6nemlidir.

4. Diger 6grencilerden daha iyisini

yapmak benim i¢in dnemlidir.

5. Kimya derslerinde amacim basarisiz

olmaktan kag¢inmaktir.

6. Kimya derslerinden miimkiin

oldugunca ¢ok sey 6grenmek istiyorum.

7. Kimya derslerinde beni siklikla motive
eden sey, digerlerinden daha kotii

performans sergileme korkusudur.
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8. Kimya derslerinde verilen her seyi tam

olarak 6grenmek arzusundayim.

9. Kimya derslerinde beni siklikla motive

eden sey basarisiz olma korkusudur.

10. Kimya derslerinde amacim, diger pek

cok 0grenciden daha iyi bir not almaktir.

11. Kimya derslerinde 6grenebilecegimden

daha azin1 6grenmekten korkuyorum.

12. Bazen Kimya derslerinin icerigini
istedigim kadar iyi anlayamayacagimdan

korkuyorum.

13. Kimya derslerindeki tek amacim
digerlerinden daha basarisiz olmanin

oniline gegmektir.

14. Kimya derslerinde 6grenilecek her seyi
ogrenemeyebilecegimden siklikla endise

duyuyorum.

15. Kimya derslerinde sadece basarisiz

olmaktan kaginmak istiyorum.
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APPENDIX C

CHEMISTRY ACHIEVEMENT TEST

Numarast: Cinsiyet : Kiz o Erkek o

Okulu :

Liitfen yukarida istenen tiim bilgileri eksiksiz doldurunuz.
11. Sinif Bagar1 Testi

Bu test 1l.simif kimya dersi konulariyla ilgili coktan se¢meli 33 sorudan
olusmaktadir. Dogru oldugunu diisiindiigiiniiz yalniz bir secenegi isaretleyiniz.
Liitfen her soruyu cevaplaymiz. Tesekkiir ederiz.

1. 2Yg+ Xg— Co
Yukarida verilen reaksiyon i¢in, 100°C de asagidaki tabloda verilen degerler

toplanmustir.
X in baglangi¢ Y nin baglangi¢ C nin baglangi¢ olusum
derigimi (M) derigsimi (M) hiz1 (M/s)
0.01 0.01 1.2x10°
0.02 0.01 4.8x10°
0.04 0.01 19.2x10°
0.04 0.02 19.2x10°

Bu reaksiyonun hiz denklemi nedir?

A) k[X]? B) k[XIZ[Y] Ok[Y] DYK[XL.IY?  E)k[Y]
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2. L adim: X+ 2Y(g) —>Zg*t 2T(g) (Yavas)
II. adim: 2R+ Zg — 2Q( (Hizl)

Mekanizmasina sahip tepkimede, asagidaki islemlerden hangisi tepkime
hizin1 degistirmez?

A) Y nin derisimini artirmak

B) Tepkime ortaminin sicakligini artirmak

C) X toz haline getirmek

D) Z nin derisimini artirmak

E) Tepkime ortamina uygun bir katalizor ilave etmek

3. Hygt+lyg — 2HIg) tepkimesinin mekanizmasi asagidaki gibidir.

Ladim: Iyg — 2l (hizly)
[Ladm: 2[g+ Hyg— 2Hlg) (yavas)

Buna gore asagidakilerden hangisi dogrudur?

A) (g bir ara tiriindiir.

B) 1. adimin aktiflesme enerjisi daha yiiksektir.

C) Tepkime hizimi I. adim belirler.

D) H; nin baslangig¢ derisimi iki katina ¢ikarilirsa, tepkimenin hizi degismez.
E) Tepkime ikinci dereceden bir tepkimedir.

4.
Pogansiyel enerji
B D
25 15
kdal \c/ Kkal
v

[

Tepkimenin gidisi
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Yukarida verilen grafik bir tepkimeye aittir. Bu tepkime i¢in asagida verilen
yargilardan hangisi dogrudur?

A) C — E tepkimesi, hiz1 belirleyen adimdir.
B) A — E tepkimesi endotermiktir.

C) C ara triindiir.

D) Tepkime mekanizmasi ii¢ adimlidir.

E) A veE, aktiflesmis komplekslerdir.

5. Pota“nsiyel enerji

A

Girenlér Y

2 kkal
X kkal

z | kkal
\ 4 v >
Tepkimenin gidisi

Yukaridaki sekilde bir tepkimenin potansiyel enerji diyagrami
verilmistir. Diyagrama gore, bu tepkimeyle ilgili agagida verilen
ifadelerden hangisi dogrudur?

A) Tepkimenin entalpi degisimi x dir.

B) Aktiflesmis kompleksin potansiyel enerji degeri y dir.
C) 1leri tepkimenin aktiflesme enerjisi x-z dir.

D) Uriinlerin potansiyel enerjisi y-z dir.

E) ileri tepkime endotermiktir.
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6. Molekiil

psayist o
1

2 .

Ea, Ea; Kinetik Enerji

Bir kapta bulunan X gazi, 2X) — Y () tepkimesine gore Y gazina doniismektedir.
X molekiillerinin baslangi¢ kosullarindaki sicaklig1 Ty, esik enerjisi Ea;; son
durumdaki sicakligr T, ve esik enerjisi de Ea, dir. Buna gore, tepkimenin birinci
durumdan ikinci duruma ge¢mesi i¢in asagidakilerden hangisi yapilmistir?

A) Yalniz sicaklik artirilmastr.

B) Yalniz katalizor eklenmistir.

C) Sicaklik diisiirtilmiis ve katalizor eklenmistir.
D) Yalniz sicaklik diigtiriilmiistiir.

E) Sicaklik artirtlmig ve katalizor eklenmistir.

7. . ZNO(g) + Fz(g) — 2NOF(Q)
Il. Cgy + CO29 — 2CO()
1. Nag) + Oz¢g) — 2NOgq)
Tepkimeleri sabit hacimli kaplarda ve sabit sicaklikta gergeklestiriliyor. Bu
tepkimelerden hangisinin ya da hangilerinin hizlar1 basing degisimi gozlenerek
Olciilebilir?

A) YalmzlI B) Yalniz III C)lvell D) 1l ve I E) I ve lll
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A derigim (M)

Sabit hacim ve sicaklikta gaz fazinda dengeye
ulasan bir tepkimede, derisimlerin zamana gore
degisimi yandaki grafikteki gibidir. Buna gore,
tepkime i¢in asagidakilerden hangisi dogrudur?

A) Tepkime denklemi X + Y@ S Z()

9.

10.

11.

= seklindedir.
__________ a B) t aninda ileri ve geri tepkime hizlar esittir.
> C) taninda mikroskobik degisimler durmustur.
t zaman

D) Tepkimenin denge sabiti 1/8 dir.
E) Tepkime i¢in, Kp= Ky . (RT) dir.

2802(9) + Oz(g) s 2803(g) AH = -48 kkal

Sabit hacimli bir kapta gergeklesen yukaridaki denge tepkimesi i¢in
asagidakilerden hangisi dogrudur?

A) Minimum enerji egilimi SO, olusumunu destekler.

B) Tepkime kabina O, gazi eklenirse, dengedeki SO, derisimi artar.

C) SOg yiiksek sicaklikta daha kararlidir.

D) Tepkime kabina SO3 gazi eklenmesi, tiim maddelerin derisiminde artiga
neden olur.

E) Sicakligin artirilmasi , dengenin iiriinler tarafina kaymasina neden olur.

Ha(g) + COz2g S H20() + CO(g)

Tepkimesinin belli bir sicaklikta denge sabiti, Ky = 2 dir. Bu sicaklikta 1 litrelik
tepkime kabina 0.4 mol H,0, 0.5 mol CO, 0.1 mol CO, ve 0.1 mol H; gazlar
konulursa, asagidakilerden hangisi dogru olur?

A) Sistem dengededir.

B) Ileri yonde tepkime olusarak denge kurulur.

C) Dengede CO derisimi 0.5 M dan biiyiik olur.

D) Sistem daha ¢ok CO; olusturarak dengeye ulasir.
E) Denge kuruldugunda, Ky degeri 2’den farklidir.

Bir tepkimenin dengede olabilmesi igin,
l. sabit sicaklik
Il. kapali sistem

1. ileri ve geri tepkime hizlarinin esitligi

kosullarindan hangisi ya da hangileri gereklidir?
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A)YalmzI  B)YalmzIl  C)lvell D)lvelll  E)I Hvelll

12. Az(g) + ZBz(g) s ABg(g) + AB(g) K;=8
ABg(g) s AB(g) + % Bz(g) Ky=2

Yukarida ayni sicaklikta bulunan iki denge tepkimesi ve denge sabiti (K)
degerleri verilmistir. Buna gore ayni sicaklikta,

2A2(g) + 582(9) hary 2AB3(g) + ZABZ(Q)
tepkimesinin denge sabiti kagtir?

A) 32 B) 16 C) 4 D) 2 E)1

13.

A derigim

t Ly zaman

Ng(g)'l‘ 3H2(g) s 2NH3(g) AH=-22 kkal

Tepkimesi dengede iken tyve t, anlarinda yapilan iki ayr1 degisikligin derisimler
tizerindeki etkisi grafikteki gibidir.Buna gore, t; ve t; anlarinda yapilan
degisiklikler i¢in agagidakilerden hangisi dogrudur?

tl t2
A) sabit sicaklikta hacmi azaltmak sicakligi azaltmak
B) sicakligr artirmak sabit hacimde H, gaz1 eklemek
C) sabit hacimde N, gaz1 eklemek sabit hacimde NH3; gaz1 eklemek
D) sabit sicaklikta katalizor eklemek sabit hacimde N, gaz1 eklemek
E) sabit sicaklikta hacmi azaltmak sicaklig1 artirmak
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14, Kapal1 bir kaba A ve C maddeleri konularak,

Ak * B = Cq
yukaridaki tepkimede verilen dengenin kurulmasi saglaniyor. Kaptaki dengenin
kurulmasina kadar gegen zaman igerisinde, bu tepkime i¢in asagida cizilen
grafiklerden hangisi ya da hangileri dogrudur?

4 [A] [C] [B]
>
zaman zaman zaman
I I1 11
A) Yalmz III B) Yalmz II C)lvell D) Ivelll E) I, 1velll
15. Xsuda) * Yo S 2Z(suda) + R

E]

Tepkimesinin denge bagintis1 K, = T seklindedir. Bu tepkimeyle ilgili

olarak,

l. Denge heterojendir.

1. Kg nin birimi L/mol diir.

1. Sistem dengeye ulasirken, R nin derigimi artar.
yargilarindan hangisi ya da hangileri dogrudur?

A) Yalmiz I B) YalnizIl  C)Ivelll DYllvelll  E)I 1velll

16. Sabit sicaklikta ¢oziinmiis maddesi ile ¢6ziinmeden kalan katis1 arasinda
dengeye sahip olan bir sulu ¢dzelti i¢in, asagidakilerden hangisi kesinlikle

sOylenebilir?
A) Seyreltiktir. B) Doymustur. C) Derisiktir.
D) Doymamastir. E) Asirt doymustur.

17. 25°C de, X>Y (k) nin sudaki ¢oziiniirliigii 2x10™ mol/L dir. X,Y katis1 suda 1s1
alarak ¢6ziindligiine gore, asagida verilen yargilardan hangisi yanhstir?

A) 25°C de X,Y igin K = 2x107 tir.

B) X2Y nin 10°C deki K degeri 25°C dekinden kiigiiktiir.

C) Sicaklik degistirilmeden X,Y ¢ozeltisine saf su eklenirse, K¢ degeri
degismez.
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D) 25°C de, doymus X,Y ¢ozeltisinde XZ katis1 ¢oziiniirse, X,Y nin
¢cOzlinlrligl azalir.

E) 25°C de katisiyla dengede olan X,Y ¢6zeltisinin sicakligi 50°C ye ¢ikarilirsa,
¢ozeltideki toplam iyon derigimi artar.

18. 25°C de, 2x10°M CaCl, ¢ozeltisine esit hacimde 2x10°M Na SO, ¢cozeltisi
ekleniyor. 25°C de CaSOy igin K= 6.1x10 olduguna gore,

l. Son ¢ozeltide CaSO, katis1 ¢oker.
1. CaSO, igin, K, = [Ca*?].[SO;?] esitligiyle hesaplanabilir.
1. Son ¢ozelti doymamustir.

Yukarida verilen yargilardan hangisi ya da hangileri dogrudur?

A)YalmzI B)YalmzII  C)lvelll D) Il ve 1l E) I, Ive Il

19. Iyon derisimleri esit olan Cu*?, Cd*? ve Fe*? iyonlarini iceren cok seyreltik bir
cozeltiye, damla damla S iyonlarini iceren ¢ozelti ilave ediliyor.

l. CdS igin K= 1 x 107
Il.  FeSiginK=1x10"°
. CuSi¢inK=1x10%

Yukaridaki degerler verildigine gore, CdS, FeS, ve CuS katilarinin ¢okelmeye
baslama siras1 agagidakilerden hangisidir?

A) LTI B) I, I, 1 C) L 1L
D) I, 11 E) I 11, 1
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20.
100mL HCI ¢6zeltisine damla damla NaOH

| 2‘ cozeltisi eklenerek karistiriliyor. Kaptaki HCI
1t ¢ozeltisinin pH degerinin, eklenen NaOH
18 ' ¢Ozeltisinin hacmine gore degisimini gosteren
§/ titrasyon grafigi yanda verilmistir. Buna gore;
g . Kaptaki ¢ozeltiye S0OmL NaOH
;f cozeltisi eklendiginde, doniim
2 . noktast ger¢ceklesmistir.
(1) ? L I HCI ¢ozeltisinin baslangic [H']
50 degeri 0.02M dur.
eklenen NaOH gtizeltisinin hacmi (mL) I1l.  Kaba 60mL NaOH eklendiginde,

kaptaki ¢ozelti bazik olur.

yargilarindan hangisi ya da hangileri dogrudur?

A)YalmzI B)YalmizIl C)Ivelll  D)lvelll E)I Hvelll

21. Ayni sicaklikta CH3COOH ¢ozeltisinde CH3COONa katisi ¢oziilityor. Olusan
cozelti i¢in;

l. Tampon ¢ozeltidir.

Il. (Cozeltiye asit ya da baz eklenmesiyle olusan pH degisimine kars1
direnclidir.

1. Eslenik asit-baz ¢ifti olan CH3COOH ve CH3COOQO" igerir.

yargilarindan hangisi ya da hangileri dogrudur?
A)YalmzI B) Yalmz III C) lvell D)llvelll E)I Ilvelll

22. HCl ve NaOH ¢ozeltileri ile ayr1 ayr1 tepkime veren ve suda ¢dziinmeyen bir
metal oksiti, agagidaki tiirlerden hangisine ornektir?

A) Anfoter oksit B) Asit oksit C) Bazik oksit
D) Peroksit E) Notr oksit

23. X: Kuvvetli asit- zayif baz
Y: Zayif asit- kuvvetli baz
Z: Kuvvetli asit- kuvvetli baz

ile olusturulmus tuzlardir. Bu tuzlarin sulu ¢ozeltileri igin;

l. Ugii de elektrik akimini iletir.
Il. X ve Z baz ozelligi gosterir.
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1. Y asit 6zelligi gosterir.
yargilarindan hangisi ya da hangileri dogrudur?

A) Yalniz I B) Yalnizl C)Ivell D)llvelll E) I, 1lvelll

24. Asitler ve bazlarla ilgili asagida verilen yargilardan hangisi dogrudur?

A) Asitler, mavi turnusol kagidini kirmiziya gevirirler.

B) Bazlarin sulu ¢ozeltilerinde 25°C” de, [H'] degeri 1x10”" M dan bliytiktiir.
C) Bazlarin sulu ¢ozeltileri elektrigi iletmez.

D) Bazlarin formiillerinde her zaman OH" iyonu bulunur.

E) Asit ¢ozeltilerinin 25°C” deki pH degeri 7 den biiyiiktiir.

25. I. NH;3 bir asittir.
II. Ayni sicaklikta HCI, HF’ye gore daha kuvvetli bir asittir.
III. KOH, NaOH a gore daha kuvvetli bir bazdir.
(19K, 11Na, 17Cl, oF )

Yukarida verilen yargilardan hangisi ya da hangileri dogrudur?

A) Yalniz II B) YalmizII C) Il ve Il D)lvell E)I 1velll

26. 25°C de bulunan 100mL, X ¢ozeltisinde pH=12 dir. Bu ¢ozelti i¢in;
I. Zayif asit ¢ozeltisidir.
Il. [OH]=10M dur.
[1l. H" derisimi OH derisiminden biiyiiktiir.
yargilarindan hangisi ya da hangileri dogrudur?

A)YalmizIl B)YalmzIll C)lvell D) llve 1l E) Ivelll

27. Asidik ortamda gergeklesen,

NO quaa) * Hsuaay 36 = NOg)+ H20( yar tepkimesi en kiigiik tam sayilarla

denklestirildiginde, H>O nun katsayis1 kag olur?

A) 2 B) 4 C)6 D) 13 E) 15
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28.

Bazi iyonlarin elektron alma egilimlerinin siras1 sdyledir:

Ag"> Cu?> H > Al
Buna gore, yukaridaki kaplarin hangisi ya da hangilerinde bir reaksiyon gerceklesir?
A) Yalmiz I B) Yalniz III C)lvell D) llve I E) I 1lvelll

29.
Yandaki pilde elektronlar ok yoniinde hareket

voltmetre, 2N ettigine gore, asagidakilerden hangisi bu pil igin
dogrudur?

NS

tuz kopriisii

A) Xanottur.

B) Katot tepkimesi Y40 + 26" = Yo
seklindedir.

C) X*?indirgendir.

D) Ayni sicaklikta Y nin yiikseltgenme
potansiyeli X ten daha yiiksektir.

E) Tuz kopriisiinde katyonlar, Y nin
batirildig ¢ozeltiye dogru hareket ederler.

30. Mg +52uda) +2¢" — Mg E°=-2.37V
Ag z—suda) te - Ag(k) E°=+0.80V

Olarak verildigine gore, Mg — Ag piliyle ilgili asagida verilen yargilardan hangisi
dogrudur? (Ag: 108 g/mol)

A) Pil potansiyeli 3.10 V dir.

B) Pilin semast Mgg) / M3 (@4a !/ AT (susa ! Al seklindedir.

C) Pil gerilimini artirmak igin, ortamin sicakligi artirilmalidir.

D) Net pil tepkimesi, Mg (¢,q.) + 2A0 (suga) —> MJgg+ 2 Adgg seklindedir.
E) Dis devreden 1mol elektron aktiginda, katotta 10.8g Ag toplanir.
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31.

32.

Yandaki derisim pili i¢in asagidaki
ifadelerden hangisi dogrudur?

mvoltmetre
N

Ag -('-Suda) +e > Agw E°=+080V

A) 1. kaptaki Ag" derisimi zamanla
artar.

B) E°=+0.80V dir.

C) Her iki kaptaki Ag" derisimleri
esit oldugunda, pil gerilimi sifir
olur.

D) I. kaba 100mL ar1 su eklenirse pil
gerilimi artar.

E) Pil calisirken I. kaptaki Ag
elektrot kiitlesi azalir.

I. 2CO(g) + Oy(g) — 2C0Oy()
1. 2NaOH(suda) + HZSOA(suda) — N&2504(5uda) + 2H20(S)
1. Ca(k) + 1/202(9) — CaO(k)

Yukarida verilen reaksiyonlardan hangisi ya da hangileri redoks reaksiyonudur?

A)YalnzI B)YalmzIl  C)lvell D) I ve Il E) Il ve lll

33. Bir redoks tepkimesindeki maddelerle ilgili olarak;

I. Yikseltgenen, elektron verir.
II. Indirgenen, elektron alir.
III. Yiikseltgen, elektron alir.

Yargilarindan hangisi ya da hangileri dogrudur?

A) Yalniz I B) YalmzIll C)Ivell  D)livelll E)I llvelll
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APPENDIX D

INSTRUCTIONAL OBJECTIVES

Instructional Objectives of Rates of Chemical Reactions

1.

2.

3.

10.

11.

12.

13.

To explain apply the principles of the collisison theory.

To apply the principles of the collisison theory.

To define the activation energy.

To discriminate the conditions for a successful collision to occur.

To identify the position of an activation energy on a graph of potential
energy of particles versus reaction ccordinate.

To identify the position of an activation energy on a graph of kinetic energy
versus reaction ccordinate.

To deduce the rate law from the change in concentrations of the reactants of
a reaction.

To distinguish the rate determining step in a reaction mechanism.

To identify the intermediates in a reaction mechanism.

To determine the order of a reaction.

To explain the effect of temperature and surface area on reaction rate.

To explain the function of a catalyst in a reaction.

To identify a catalyst in a reaction mechanism.
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14.

To recognize the factors affecting the reaction rate and explain their effect on

the rate.

Instructional Objectives of Chemical Equilibrium

1.

2.

3.

10.

11.

To define what chemical equilibrium is.

To explain what it means for a chemical reaction to come to the equilibrium.
To distinguish the conditions which are necessary to achieve the equilibrium.
To explain the graphical change of the concentrations of reactants and
products in time for both homogeneous and heterogeneous reactions as the
reaction proceeds.

To write the expression of the equilibrium constant when given the chemical
equation for either a homogeneous or heterogeneous equilibrium system.

To calculate the value of K .

To predict which direction a reaction will proceed towards in order to reach
the equilibrium by using the reaction quotient (Qc).

To relate the value of the equilibrium constant (K.) to the value of Kp.

To calculate the value of new K. when the coefficients of the equilibrium
reaction are changed.

To calculate the value of K. for a reaction which is written as the sum of two
or more other reactions.

To determine which direction the reaction will proceed towards to reach the
new equilibrium when the temperature of the system is changed by using the

Le Chatelier’s principle.
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12.

13.

14.

15.

16.

To determine which direction the reaction will proceed towards to reach the
new equilibrium when the concentrations of the substances in the reaction
are changed by using the Le Chatelier’s principle.

To determine which direction the reaction will proceed towards to reach the
new equilibrium when the pressure or volume of the system is changed by
using the Le Chatelier’s principle.

To explain the effect of a catalyst on the equilibrium.

To describe the factors affecting the value of the equilibrium constant.

To determine the new equilibrium concentrations of the substances in a
reaction when the system at equilibrium is disturbed by the addition /
subtraction of a substance to / from the system, or change of the temperature
of the system, or change of the volume / pressure of the system, or adding a

catalyst to the system.

Instructional objectives of solubility equilibrium

1.

2.

3.

To explain the equilibrium established between a solid and its solution.

To write the mathematical expression for the solubility product constant, Ksp.
To recognize the factors that control the solubility equilibrium.

To apply the principles of solubility equilibrium.

To calculate Ky, from solubility.

To calculate the solubility from Kgp.

To predict the precipitation of ions in a solution by comparing the value of

the ion product (1.P.) to the value of K.
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8.

9.

To explain the common-ion effect on the solubility of substances.

To apply the principles of fractional precipitation.

Instructional Objectives of Acids and bases

10.

11.

12.

13.

14.

To define acids and bases according to Arrhenius definition.

To define acids and bases according to Brensted-Lowry definition.

To identify the properties of acids and bases.

To distinguish acids and bases according to pH or pOH values.

To solve problems related to pH and pOH.

To compare the strengths of different acids and bases.

To distinguish neutralization reactions.

To identify the differences between strong acids/bases and weak acids/bases.
To apply the principles of the titration of strong acids and bases.

To identify the differences between the reactions of active metals with strong
acids and bases.

To identify the salt formed at the end of the neutralization reactions as acidic,
basic, and neutral.

To explain hydrolysis.

To explain the properties of buffer solutions.

To identify the oxides as acidic, basic, neutral, or amphoteric.

Instructional objectives of electrochemistry

1.

To distinguish the redox reactions.
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10.

11.

12.

13.

14.

15.

To identify the oxidizing and reducing agents in a redox reaction.

To arrange metals in order of increasing/decreasing metallic activities by
considering the corrosive powers of metals , vice versa.

To explain how a galvanic cell operates.

To explain the functions of electrodes and salt bridge in a galvanic cell.
To predict half-cell reactions of a given net cell reaction, vice versa.

To label the electrodes as the anode and cathode in an electrochemical cell.
To predict the direction of motion of electrons in a galvanic cell.

To calculate the overall cell potential by using the half-cell potentials.
To write the cell notation of a galvanic cell.

To explain how a concentration cell operates.

To balance redox reactions given in an acidic or a basic medium.

To predict how a cell potential changes by changing the temperature,
pressure of the medium, and the concentrations of ions.

To apply the principles of how an electrolytic cell operates.

To predict the type of substances that will be collected at the anode and
cathode of an electrolytic cell by considering the tendency of the

elements/ions to be oxidized/reduced.
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APPENDIX E

TABLE OF SPECIFICATIONS

Table E.1 Table of Specifications

Qbjectives Knowledge | Comprehension | Application | Analysis | Synthesis | Evaluation
Topics
Rates of Item 2, Item 3
chemical Item 5 Item 4, Item 1 '
. Item 6
reactions Item 7
. Item 10,
Ch.e!“"?a' Item 11 Item 8 Item 9, Item 12 Item 13,
Equilibrium Item 15
Item 14
Solubility Item 16,
Equilibrium Item 19 Item 18 Item 17
Acids and Item 22, Item 21, Item
Bases ltem 24 23 Item 20 Item 26 Item 25
Electrochemis Item 27, Item 29,
try Item 33 Item 32 Item 28 Item 30 Item 31
Total number 2 4 6 7 6 8
Total 6.1% 12.1% 18.2 % 212% | 182% 24.2 %
Percentage
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APPENDIX F

AMOS FULL OUTPUT

Output for self-efficacy

The model is recursive.

Sample size = 604

Your model contains the following variables:

Observed, endogenous variables

Efficacy 1
Efficacy 2
Efficacy 5
Efficacy 6
Efficacy 8
Efficacy 9
Efficacy 10
Efficacy 11
Efficacy 13
Efficacy 14
Efficacy 3
Efficacy 4
Efficacy 7
Efficacy 12
Efficacy 15
Efficacy 16

Unobserved, exogenous variables

F1
el
e2
e5
e6
e8
e9
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el0
ell
el3
eld
F2
e3
ed
e’
el5
el6
el?7

Variable counts

Number of variables in your model: 34
Number of observed variables: 16
Number of unobserved variables: 18
Number of exogenous variables: 18
Number of endogenous variables: 16

Parameter summary

Weights Covariances Variances Means Intercepts Total

Fixed 18 0 0 0 0 18
Labeled 0 0 0 0 0 0
Unlabeled 14 1 18 0 16 49

Total 32 1 18 0 16 67

Notes for Model

Number of distinct sample moments: 152
Number of distinct parameters to be estimated: 49
Degrees of freedom (152 - 49): 103

Result

Minimum was achieved
Chi-square = 561.228
Degrees of freedom = 103
Probability level =.000
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Maximum Likelihood Estimates

Regression Weights:

Estimate S.E. C.R. Label

Efficacy 1 «  CSCS 1.000

Efficacy 2 e CSCS 945 074 12.793
Efficacy 5 «- CSCS 1083 .087 12.409
Efficacy 6 « CSCS 1.181 .094 12575
Efficacy 8 « CSCS 1.067 .124 8.591
Efficacy 9 «- CSCS 1071 .090 11.961
Efficacy 10 «  CSCS 1.264 .087 14.466
Efficacy 11 « CSCS 1192 .087 13.639
Efficacy 13 « CSCS 1289 .088 14.679
Efficacy 14 « CSCS 1.192 .087 13.707
Efficacy 3 e SCL  1.000

Efficacy 4 o SCL  1.084 .035 30.815
Efficacy 7 o SCL 882  .035 25.372
Efficacy 12 «- SCL  1.034 .032 31.833
Efficacy 15  «- SCL 990 .032 31.340
Efficacy 16  «- SCL 899  .031 29.300

Standardized Regression Weights:

Estimate
Efficacyl « CSCS  .624
Efficacy2 « CSCS .622
Efficacy5 « CSCS  .599
Efficacy6 « CSCS  .609
Efficacy8 « CSCS  .391
Efficacy9 « CSCS 572

Efficacy 10 «+ CSCS .731
Efficacy 11 «+ CSCS  .675
Efficacy 13 « CSCS  .745
Efficacy 14 « CSCS  .679
Efficacy 3 « SCL 873
Efficacy4 « SCL .886
Efficacy 7 « SCL .800
Efficacy 12 « SCL .899
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Estimate
Efficacy 15 « SCL .892
Efficacy 16 « SCL .863

Intercepts:

Estimate S.E. C.R. Label
Efficacyl 4.654 .070 66.447
Efficacy2 6.162 .066 92.770
Efficacy5 5.219 .079 65.993
Efficacy6 5.609 .085 66.095
Efficacy8 5.168 .119 43.357
Efficacy9 5.467 .082 66.789
Efficacy 10 5.822 .076  76.945
Efficacy 11 5.397 .077 69.914
Efficacy 13 5.278 .076 69.856
Efficacy 14 5.445 .077 70.986
Efficacy3 3.402 .106 32.031
Efficacy4 3.721 114 32.774
Efficacy7 3.834 102 37.473
Efficacy 12 3.399 .107 31.890
Efficacy 15 3.573 .103 34.751
Efficacy 16 3.209 .096 33.259

Covariances:

Estimate S.E. C.R. Label

SCL e CSCS 804 123 6.562

Correlations:

Estimate

SCL e CSCS 329

Variances:
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Estimate S.E. C.R. Label

CSCS 1.151 143 8.063
SCL 5.181 385 13.442
el 1.807 114 15.833
e2 1.625 103 15.806
e5 2.417 151 16.011
e6 2.731 171 15.939
e8 7.244 428 16.917
e9 2.714 .168 16.183
el0 1.602 110 14.561
ell 1.958 128 15.354
el3 1.531 107 14.352
el4 1.912 125 15.304
e3 1.619 112 14.484
ed 1.673 119 14.063
e’ 2.276 144 15.775
el5 1.313 .097 13.560
el6 1.299 .094 13.851
el7 1.428 .097 14.741

Model Fit Summary

CMIN

Model NPAR CMIN DF P CMIN/DF
Default model 49  561.228 103 .000 5.449
Saturated model 152 .000 0

Independence model 16 5866.610 136 .000  43.137

Baseline Comparisons

NFI RFI IFI TLI

Model Deltal rhol Delta2 rho2 CFlI
Default model 904 874 920 .894 .920
Saturated model 1.000 1.000 1.000

Independence model .000 .000 .000 .000 .000

Parsimony-Adjusted Measures
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Model PROATI PNFI PCFI

Default model 157 .685 .697
Saturated model .000 .000 .000
Independence model 1.000 .000 .000

NCP
Model NCP LO 90 HI 90
Default model 458.228 387.671 536.296
Saturated model .000 .000 .000
Independence model 5730.610 5483.278 5984.269
FMIN
Model FMIN FO LO90 HI90
Default model 931 .760 .643 .889
Saturated model .000 .000 .000 .000
Independence model 9.729 9.503 9.093 9.924
RMSEA
Model RMSEA LO 90 HI 90 PCLOSE
Default model .086 .079 .093 .000
Independence o0/ 959 270 000
model
AIC
Model AIC BCC BIC CAIC
Default model 659.228 662.071
Saturated model 304.000 312.819
Independence model  5898.610 5899.538
ECVI

Model ECVI LO9 HI90 MECVI

Default model 1.093 976 1.223  1.098
Saturated model 504 504 504 519
Independence model 9.782 9.372 10.203 9.784
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HOELTER

Model HOELTER HOELTER
.05 .01
Default model 138 150
Independence model 17 19

Execution time summary

Minimization: .031
Miscellaneous: .343
Bootstrap: .000

Total: .374

Output for achievement goals

The model is recursive.

Sample size = 604

Your model contains the following variables:

Observed, endogenous variables
goall

goal6

goal8

goal3

goald

goall0

goalll

goall2

goall4

goal2

goal5

goal7

goal9

goall3

goall5

Unobserved, exogenous variables
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mastapp
el

e6

e8
perfapp
e3

ed

el0
mastav
ell
el2
eld
perfav
e2

e5

e’

e9

el3
el5

Variable counts

Number of variables in your model:

Number of observed variables:
Number of unobserved variables:
Number of exogenous variables:
Number of endogenous variables:

Parameter Summary

34

15
19
19
15

Weights  Covariances Variances Means Intercepts Total
Fixed 19 0 0 0 0 19
Labeled 0 0 0 0 0 0
Unlabeled 11 6 19 0 15 51
Total 30 6 19 0 15 70
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Number of distinct sample moments: 135
Number of distinct parameters to be estimated: 51
Degrees of freedom (135 -51): 84
Result (Default model)
Minimum was achieved
Chi-square = 308.093
Degrees of freedom = 84
Probability level = .000
Maximum Likelihood Estimates
Regression Weights:
Estimate S.E. C.R. Label
goall « Mastery-approach 1.000
goal6 « Mastery-approach 1.378 .096 14.399
goal8 « Mastery-approach 1.456 .101 14.475
goal3 « Performance-approach ~ 1.000
goald « Performance-approach .848 .058 14.538
goall0  «- Performance-approach ~ 1.155 .074 15.580
goalll «- Mastery-avoidance 1.000
goall2  «- Mastery-avoidance 1.073 .083 12.947
goall4  «- Mastery-avoidance 1.047 .082 12.807
goal2 « Performance-avoidance  1.000
goal5 « Performance-avoidance 841 .083 10.184
goal7 «- Performance-avoidance 1.088 .091 11.957
goal9 «- Performance-avoidance 1.020 .089 11.416
goall3  «- Performance-avoidance 1.231 .098 12.535
goall5 «- Performance-avoidance 906 .088 10.264
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Standardized Regression Weights:

Estimate
goall < Mastery-approach .654
goal6  «- Mastery-approach 776
goal8  «- Mastery-approach 811

goal3  «- Performance-approach .711
goal4d  «- Performance-approach .699
goall0 «- Performance-approach .782

goalll «- Mastery-avoidance .652
goall2 «- Mastery-avoidance .766
goall4 «- Mastery-avoidance 715
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Intercepts:

Estimate S.E.

C.R.

Label

goall
goal6
goal8
goal3
goald
goall0
goalll
goall2
goal14
goal2
goal5
goal7
goal9
goall3
goall5

4200 .034
4,033 .039
4.026 .040
3.489 .050
3.884 ,043
3.319 .052
3.090 .050
2927 .046
2.750 .048
3.083 .053
3.503 .048
2.407 .049
2.743 .050
2.583 .052
2.593 .052

124.367
102.762
101.546
70.148
90.611
63.510
61.839
64.215
57.702
57.761
72.287
48.648
54.967
50.128
50.245

Covariances:

Estimate

SE

CR

Label

Mastery-
approach
Mastery-
approach
Performance-
avoidance
Performance-
approach
Performance-
avoidance
Performance-
avoidance

Performance-
approach
Mastery-

avoidance
Mastery-
approach
Mastery-
avoidance

Performance-
approach
Mastery-

avoidance

196

116

021

221

430

267

.029

025

021

.041

.050

.040

6.890

4.746

1.022

5.444

8.672

6.730

129



Correlations:

Estimate
Mastery-approach < Perfromance-approach 418
Mastery-approach ¢  Mastery-avoidance .269
Performance-avoidance < Mastery-approach .052
Perfromance-approach ¢  Mastery-avoidance 318
Performance-avoidance ¢ Perfromance-approach .660
Performance-avoidance ©  Mastery-avoidance 445

Variances:

Estimate S.E. C.R. Label
Mastery-approach 294 036 8.136
Performance-approach  .753 .083 9.055
Mastery-avoidance .639 082 7.795

Pzr\‘;glrég?‘g‘;e 563 .080 7.000
el 392 028 14.212
e6 368 035 10.460
e8 325 036 8.964
e3 737 056 13126
e4 566 042 13.408
e10 638 059 10842
o1l 865 065 13.384
612 517 054 9631
e14 6690 058 11540
62 1153 074 15518
e5 1016 064 15881
e7 807 057 14.229
€9 016 061 14.952
013 747 057 13.034
e15 1144 072 15852
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Model Fit Summary

CMIN

Model NPAR CMIN DF P CMIN/DF

Default model 51  308.093 84 .000 3.668

Saturated model 135 .000 0
Independence model 15 2956.299 120 .000 24.636

Baseline Comparisons

NFI RFI IFI TLI CEI

Model Deltal rhol Delta2 rho2
Default model 896 .851 922 887 .921
Saturated model 1.000 1.000 1.000

Independence model .000 .000 .000 .000 .000

Parsimony-Adjusted Measures

Model PROATI PNFI PCFI
Default model .700 .627 .645

Saturated model .000 .000 .000
Independence model 1.000 .000 .000

NCP
Model NCP LO 90 HI 90
Default model 224.093 174.175 281.596
Saturated model .000 .000 .000
Independence model 2836.299 2662.857 3017.067
FMIN
Model FMIN FO LO90 HI90
Default model b11 372 .289  .467
Saturated model  .000 .000 .000 .000
Independence model 4.903 4.704 4.416 5.003
RMSEA
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Model RMSEA LO 90 HI 90 PCLOSE
Default model .067 .059 .075 .000

Independence 195 195 204 000
model
AIC
Model AIC BCC BIC CAIC
Default model 410.093 412.873
Saturated model 270.000 277.359
Independence model  2986.299 2987.117
ECVI
Model ECVI LO90 HI90 MECVI
Default model .680 597 .775 .685
Saturated model A48 448 448 460
Independence model 4.952 4.665 5.252  4.954
HOELTER
Model HOELTER HOELTER
.05 .01
Default model 209 230
Independence model 30 33

Execution time summary
Minimization: .031
Miscellaneous: .327
Bootstrap: .000

Total: .358
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