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A B S T R A C T 

 

        Despite the implementation of various motivation theories suggested by researchers, the 

achievements of students in mathematics have persistently been poor, hence there is a great need to 

explore the best ways to increase studentsô achievement in mathematics. The goals that students have 

in the process of study are essential for reaching success. Thus, the goal of this study is to investigate 

the influence of the achievement goal motivation theory on studentsô learning outcomes in 

mathematics, their beliefs about ability, usefulness, importance and interest for learning mathematics. 

Three types of goal orientation were specified in this study, which are mastery-learning goal 

orientation (MG), performance-approach goal orientation (PAG), and performance-avoidance goal 

orientation (PAvG). The research asserts that possessing mastery-learning goal motivation has a more 

positive impact on university studentsô academic achievement, expectancies for success, usefulness, 

importance and interest for the math subject than the performance approach goal orientation, while 

the performance-avoidance goal orientation has a negative impact.  

         This research is a quantitative study including a case study and an experiment. The research was 

held at Suleyman Sah University, Turkey.  The results show that mastery-learning goal orientation is 

the best fit for achievement in mathematics at university. Mastery-learning goal adaptation enhances 

studentsô achievement in mathematics and bridges the gap between students with high and low 

abilities in mathematics by supporting the belief that competence increases due to hard work. Besides, 

this study showed that students with mastery-learning goal orientation have more expectancies for 

success, for those math subject is more useful and importance, and most importantly they show more 

interest for the subject. These are very important components to keep trying, irrespective the 

difficulties and obstacles on the way to achievement. The experiment held according to the model 

developed by the researcher revealed that the model was really effective and helped many students 

who were initially performance- approach or performance-avoidance goal-oriented to change their 

goals for mastery goals. Their assessment in mathematics also increased.    
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INTRODUCTION  

Significance 

The role of learning mathematics cannot be underestimated. Not only knowledge of 

mathematics is applied in physics, astronomy, natural sciences, economics, finance and any kind of 

quantitative research, mathematical skills help develop studentsô logical and analytical thinking, thus 

contributing to their overall mental development. It is obvious that mathematics should be taught on 

undergraduate level to all exact and technical science students, however today the trend is to teach it 

even to humanities and arts students (Abdul Gafoor & Sarabi, 2015; Carbine, 2013; Corey, 2000;  

Jolly, 2014).  

Unfortunately, too many students either hate mathematics or find it boring and too difficult 

(Lahey, 2014). As result, even some students who are smart at mathematics still fail it (Lloyd, 2016). 

Also university students who major in mathematics or learn it as a compulsory course have problems 

learning mathematics and their motivation is often low. Bal (2015, p. 1378), for example, states that 

among a hundred and thirty eight freshman mathematics students at a Turkish university almost a 

third (31%) had a low level of mathematical problem-solving skills, while a little bit more (only 37%) 

had a high level of mathematical problem-solving skills. Cue and Nie (2016) in their research found 

that 254 international undergraduate students learning in Hong Kong had higher intrinsic motivation 

levels of learning mathematics (mean 4.70 on a 7-point Likert scale) than their 144 local counterparts 

(mean 3.73 on the same scale). However, both results are insufficiently high. Such researches reveal 

to us that there are significant problems in learning and teaching mathematics (students cannot learn 

well, unless they are taught well). To solve the existing problem, teachers need to find more efficient 

approaches to teaching mathematics. As learning (at least of young adults) begins with posing goals, 

this dissertation will deal with the types of goals that undergraduate students possess while learning 

mathematics.   

To change studentsô goals it is important to develop the theoretical framework of teaching, 

and among the issues classroom management is very important. Only via improved planning and 

organization, responsibility-based pattern of discipline, applying pair and small group work can the 

teacher realize the mastery-goal developing teaching.   
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        Motivation is an important factor for all educators to evoke energy and persistence among 

students. It is reasonably accepted that motivation and achievement affect each other. According to 

the definitions of motivation theorists, it is a kind of ñpsychological forces that determine the direction 

of a personôs behaviour, a personôs level of effort, and a personôs level of persistence in the face of 

obstaclesò (Jones, Jennifer & Hill, 2000, p. 427). As contemporary achievement motivation theories 

concentrate on studentsô beliefs, values, attributions and goals as essential factors having an impact 

on motivation, this study is also founded on contemporary theories of motivation which emphasize 

the importance of beliefs, values, attributions and goals for learning mathematics. The first chapter of 

the dissertation, correspondingly, deals with modern motivation theories and research around three 

broad motivation-related questions that learners can ask themselves during the mathematics class, 

whether they can do the given task, want to do it and what the reasons are if they desire to do it. 

         When a student is given a task which she/he wants to fulfil , the first question they ask themselves 

is: Can I do this task? This question is focused on expectancies for success and beliefs about ability 

and intelligence. Competence-related beliefs include:  self-efficacy theory, self-worth theory and 

attribution theory. All these theories relate directly to the question Can I do this task? and remain 

prominent in theory and research on achievement motivation. Students have to answer this question. 

If they answer it affirmatively, they show a better performance, persist longer in the face of difficulties, 

and they are also motivated to select more challenging tasks. Students not only need to have the ability 

and acquire the skills to perform successfully the academic tasks, they also need to develop a strong 

belief that they are capable of completing analogous tasks in real life, when they need it, successfully.  

        During the inquiry process motivation theorists try to understand how motivation affects choice, 

persistence, and effort. Some of them argue that individualsô activity choice, persistence, and effort 

can be explained by their judgments about their ability to complete the activity and the extent to which 

they value the activity (Wigfield, 1994). Bandura and his colleagues (Bandura et al., 2001) name two 

types of expectancy beliefs (efficacy expectations and outcome expectations) absolutely different 

from each other. What makes them so different is that learners may have an idea that a particular 

behaviour will yield a particular outcome (outcome expectation), on the other hand, they may not hope 

that they can perform that behaviour (efficacy expectation). These two kinds of expectancy beliefs are 

necessary and inseparable in terms of success. Based on this, Bandura, Barbaranelli, Caprara and 

Pastorelli state that ñunless people believe they can produce desired outcomes (outcome expectations) 
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by their actions (efficacy expectations), they have little incentive to act or to persevere in the face of 

difficultiesò (p. 187). Bandura suggested that learnersô efficacy expectations are especially important 

for their goal orientation, activity choice, desire to be involved in activities, and going on doing the 

difficult tasks even irrespective repeated failure.  

       Studentsô self-worth and their attributions for success and failure can also help to answer the 

question whether the student can do the given task. The need to protect self-worth first of all deals 

with the threat of failure. The failure-avoiding strategy model may also be viewed from a 

performance-avoidance goal perspective (a student is not involved in a certain activity in order not to 

look stupid or be laughed at by others to protect his/her self-worth). Therefore, if failure seems likely, 

some students will not try precisely because trying and failing threatens their self-worth. Covington 

and Omelich (1979) have written about the ways in which school environments can be changed to 

lessen the emphasis on relative competence of children, thereby allowing more children to maintain a 

sense of self-worth at school.  

As for the attribution theory perspective, a failure in a mathematics exam may be attributed by 

a student to bad luck, difficult questions, low ability, or his/her insufficient effort. All those 

attributions have an impact on the way the student cognitively, affectively, and behaviourally will 

respond to future occasions. Especially ego-involved (performance-approach goal) students believe 

that success depends on luck and ability more than on effort. As a matter of fact, this belief has little 

positive impact (if any) on studentsô long-term engagement and achievement.  

       For the second motivation-related question that learners can ask themselves during the 

mathematic class is whether the student desires to do a certain task, which deals with the modern 

expectancy-value theory. If students are confident in achieving an academic task (have a high self-

efficacy) and they believe that the academic task is worth pursuing (the task-value is high for them), 

they are more likely to engage in an activity and learn things that have a value for them.     

Theories dealing with efficacy, self-worth, attribution and expectancy-value provide powerful 

explanations of individualsô performance on mathematical achievement tasks. However, these 

theories do not systematically address another important motivational question, what the reason for 

doing a task is. This motivation-related question deals with Achievement Goal Theory, which is 

focused on the reasons for engagement. The majority of researchers have articulated three types of 

achievement goal orientations: mastery goals, where students pursue their competence by developing 
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and improving their ability; performance-approach goals, where they do their best to demonstrate their 

ability; and performance-avoidance goals, where studentsô main concern is hiding their lack of ability 

(Elliot, 1999). 

Weakness in learning mathematics is, unfortunately, but undeniably a common and 

widespread issue among students, for instance, ¢olakoĵlu (2013) studied the level of mathematical 

skills among 275 vocational school student in Turkey and found their level of mathematics knowledge 

dramatically low. To overcome this problem, educators and researchers have to ask why it is so. 

Although there are so many reasons these are the most influential ones: 

¶  Studentsô beliefs about their intelligence and capabilities in studying mathematics are 

additional factors that need to be taken into consideration. 

¶ Most students state and believe that they are not skillful in this area. Dweck and her colleagues 

(e.g., Dweck, 2002; Dweck & Leggett, 1988) claimed that learners can hold one of the two 

presented below views of intelligence:  

- incremental view of intelligence: the idea that competence grows thanks to long-term hard 

work (positively correlated with mastery-learning goals);  

-  entity view of intelligence: belief that achievement depends on in-born talents (or their 

absence) and does not grow thanks to hard work (positively correlated with performance-

approach goals). 

¶ Students also believe that mathematics is one of the most difficult courses and a small number 

of them can perform well in it.  

¶ If someone performs well in mathematics, this is solely because she/he is genetically talented 

in mathematics, which means that all efforts in learning mathematics, unless you are talented, 

are in vain. 

         Pre-school children are basically focused on mastery goals, but at school, surrounded by peers, 

they naturally begin to compare themselves with others. They want to see whether they are as 

successful as others or probably more or less successful as them. This is not always good for their 

self-efficacy beliefs, as they may be disappointed in themselves and be demotivated to pursue the 

studies (why study, if this does not yield any effect).  
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If at school this comparison may be just unpleasant, at university it is often crucial: getting 

grants and some other social benefits like being chosen for an exchange program may depend on 

studentôs competitiveness. This often turns the process of study at university into tough, not always 

fair, but almost always stressful competition instead of the enjoyable process of gaining knowledge. 

It is essential to realize that a race for better grades has nothing to do with achievement in the studies. 

Achievement deals with knowledge, skills and values, not grades. Learners with performance-

approach goals may stop trying, when more and more difficulties arise, as learners with performance 

goals believe that their ability to do difficult tasks is genetically limited and nothing can be done about 

this. Students who adopt ego-involved (performance-approach) goals just try to fulfill the tasks that 

they view as doable, to get praise or high grades, to win the competition with others, but they do not 

try to increase the level of their skills, which eventually is harmful.   

Correspondingly, the second chapter of the dissertation aims to: 

¶ examine the interaction between studentsô mathematics self-concept, ability beliefs, self-

worth and achievement goal orientations as motivational variables; 

¶ identify learning strategies in mathematics achievement in terms of these motivational 

variables. 

As for the last chapter, it presents the research and comprises very detailed information about 

its design, goals, procedure, methods, participants and results.  

   Theoretical Value and Background 

       The continuous problem of poor achievement of students in mathematics has remained a real 

challenge to all researchers and educators. Based on various authorsô ideas, three types of goal 

orientation were specified in this study, which are mastery-learning goal orientation (MG), 

performance-approach goal orientation (PAG), and performance-avoidance goal orientation (PAvG).  

Previous studies consistently reveal that mastery goal orientation is related to positive patterns of 

learning, preference for challenge, task achievement, self-efficacy, self-regulation of learning, 

positive emotions and strategy use (such as  Ames, 1992; Dweck and Leggett, 1988; Elliot & 

McGregor, 1999; Mirzaei et al., 1997; Pajares, Britner, & Valiante, 2000). Moreover, some 

researchers (e.g., Anderman & Wolters, 2006; Harackiewicz et al. 2002; Meece, Blumenfeld, & 

Hoyle, 1988; Wolters, 2003) also assert that mastery goals are related to adaptive behavioral and 
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cognitive outcomes, while performance-avoidance goals are related with less adaptive outcomes 

(Kaplan & Maehr, 2007; Midgley et al, 1998; Skaalvik, 1997). Studies of performance-approach goals 

report more inconsistent findings. Several researchers report that it is related to a number of positive 

outcomes, for instance effort, persistence, and performance (Elliot, & Church, 1997; Harackiewicz et 

al., 2002; Law, Elliot, & Murayama, 2012, Senko, Hulleman & Harackiewicz, 2011). Also some 

researchers identified correlations between performance goals and maladaptive thoughts, emotions 

and behaviors (Ames, 1992; Dweck and Leggett, 1988). In contrast, the majority of researchers have 

found weak or moderate correlations between performance goals and self-efficacy, the use of effective 

learning strategies, grades, attitudes and positive emotions (such as Elliot, 1999; Urdan, 2004; Kaplan 

& Maehr, 2007). Also some other studies report performance goals to be unrelated to self-efficacy, 

CGPA (Cumulative Grade Point Average) as well as to correlate less on the beneficial strategy using 

and the deep learning (such as Mirzaei et al.,  2012; Middleton & Midgley, 1997). Thus, 

inconsistencies have been found   about the consequences of adopting performance goals orientation 

in achievement situations. Therefore, the literature concerning performance-approach goals is not 

conclusive enough and performance-approach goals are controversial. For instance, an important issue 

is whether a performance-approach goal may turn into a performance-avoidance goal when the student 

encounters greater challenges. Exploring this prediction requires longitudinal studies.  

Correspondingly, this study will try to reveal that students majoring in mathematics are more 

likely to be active and ready to tackle with challenging tasks, have positive feelings toward learning 

mathematics, and invest greater effort into the learning, when they adopt a mastery goal orientation 

rather than performance-approach or ï especially - performance-avoidance goal orientation.   

The dissertation, hopefully, has contributed to the development of goal theories of learning, in 

particular, in the relation of these theories to teaching mathematics at university. The approach to 

changing students goals to optimal ones have been viewed in the dissertation, a corresponding model 

was suggested and tested via experimental research.      

Practical Value 

        This study will enhance teachersô awareness in mathematics teaching and learning process. With 

its help they will hopefully realize that their major job is to enhance learnersô belief that competence 

(and, correspondingly, academic achievement) grows basically as result of continuous hard work, 

especially in such an intellectually-demanding subject as mathematics. Hopefully, teachers will be 
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inspired to reduce stressful situations in their classes and to avoid criticizing studentsô genetic capacity 

to learn mathematics, instead, they will show mathematics students how to become interested in 

learning mathematics.   

          This study may be useful for undergraduate students, lecturers and university administrators. 

Students may change their views for more productive ones, emphasizing the desire to become better 

problem-solvers instead of frightened test-takers shaking in the back rear of the class. Teachers may 

learn to support emotionally university students who are considered at risk for failure in mathematics 

instead of persecuting them for each minor error. They will learn how to manage the classroom 

effectively in order to develop / maintain mastery goals in students.  Administrators will be happier 

with better results obtained by their departments, as well as with losing fewer students who cancel 

their studies or transfer to another university.  Therefore, from many perspectives this study has 

implications for both researchers and practitioners. 

Novelty 

      This study differs from previous studies on achievement goal theory in several ways. First, it has 

attempted to influence studentsô goal orientations in mathematics through experimental teaching and 

learning activities. Second, an attempt was made to increase studentsô mathematics efficacy beliefs 

through mastery-learning activities and subsequently, student achievements in mathematics. 

Therefore, the problem addressed in this study was whether experimental mastery-goal instruction 

would affect studentsô goal orientations that they would adopt during the experiment. Third, mastery 

learning in mathematics as an instructional philosophy has been specifically identified. This 

instructional modification suggested for instruction of mathematics at university was implemented in 

the experimental group to influence studentsô goal orientations which is based on the idea that effort 

is the key to success, and competence increases due to hard work when students face difficulties. 

Fourth, effective classroom management which supports the development / maintenance of mastery 

goals, was attuned to the suggested teaching model. And finally, contemporary theories of motivation 

focused on the relation between beliefs, values, attributions and goals to action and achievement in 

mathematics were analyzed, to develop a detailed model of mastery-goal formation for this study. 

Goals of the Study 
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¶ This study will try to indicate that in educational context in most cases the applications of 

mastery goals are the optimal ones for studentsô success in mathematics. 

¶ The study, based on literature analysis, aims to develop a model of development in students of 

mastery goals in learning mathematics and to test the developed model.    

¶  The purpose of this study is to determine whether studentsô mean results in mathematics will 

improve with the development of classroom mastery goal strategies and studentsô goal 

adaptation. 

¶ This research will also indicate that adopting not only performance-avoidance goals, but also 

performance-approach goals are an important cause of low achievement in mathematics. 

Hypothesis 

The hypothesis of this study is that the implementation of teaching style developing mastery goal will 

enhance those studentsô achievement level in mathematics whose goal adaptation is non-mastery.  

This research hypothesizes that:  

¶ The students will become mastery goal oriented by the implementations of mastery-learning 

goal-oriented classroom management technics and instructions developed by the researcher.  

¶ Applications of mastery-learning goal orientation will increase those studentsô testing results 

in mathematics whose goal adaptations were initially non-mastery. 

Research Questions 

1. In what way do the applications of Achievement Goal Theory impact studentsô success in 

mathematics at university?  

2. Do successful mathematics learners (with an average point of 2.0 or above) and unsuccessful 

mathematics learners (with an average level below 2.0) really differ in terms of their goal 

adaptations?  

3. How the applications of Achievement Goal Theory impact studentsô expectancies for success, 

beliefs about ability, usefulness, importance and interest for mathematics?  

Research Objectives  

¶ To examine deeply how studentsô goal adaptation affect their achievements in mathematics at 

university.  
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¶ To understand why some students complete tasks despite enormous difficulty, while others 

give up easily.  

¶ To understand the role of studentsô academic self -worth, self-efficacy, attributions, and 

expectancies for success in mathematics. 

¶ To understand how mathematics learnersô beliefs, values, attributions and feelings are related 

to their goal adaptation in the process of study. 

¶ To examine the relations of studentsô beliefs, attributions, expectations, subjective task values, 

and goals with their actions in mathematics.  

¶ To find out how studentsô goal adaptations in achievement situation affect their expectancies 

for success, beliefs about ability, usefulness, importance and interest in mathematics. 

¶ To reveal whether possessing mastery-learning-oriented motivation of students who seek 

knowledge for its own sake and not for the sake of praise and/or grades has a more positive 

impact on studentsô achievement in mathematics than other kinds of learning goals. 

Research Methods 

To answer the research questions and to test the hypothesis, the following research methods 

were applied: 

¶ analysis of research literature on the investigated issue; 

¶ questionnaire resultsô survey to find out studentsô views on the goals they pose in front of 

themselves while learning mathematics; 

¶ a one-semester-long experiment, with the students not having the mastery goal initially 

taught according to the suggested model in order to change their goal orientation (both 

their goal types and learning outcomes assessed and compared) 

¶ statistical treatment of the results obtained in the survey and experiment.  

The research methods were quantitative, as the goal of the study was to prove the hypothesis.  

 

Dissertation Structure 

 Dissertation comprises an introduction, three chapters, conclusions and recommendations, as 

well as 6 appendices. There are 18 tables, and 11 figures in the dissertation.   



 
 

10 
 

CHAPTER 1. LITERATURE REVIEW  

 

1.1.The importance of motivation for learning outcomes and classroom management  

What stands in the center of educational enterprise? The answer always will be motivation. It has 

been known for a long time that motivation is very important in education and it has a dramatic impact 

on student achievement. Motivation is a driving force of human behaviour, it is the basis of students' 

curiosity and involvement in classroom activities. David Myers (1996) stated that motivation is ña 

need or desire that serves to energize behaviour and to direct it towards a goalò (p.297) Thus, students 

with motivation are able to optimize any failure situation of a lesson, consistently work toward their 

goals, and they have extremely high standards for the quality of their work. It is also an important 

factor to evoke energy and persistence among students. 

It can be reasonably said that motivation and achievement have a strong impact upon  each other. 

Jones, Jennifer, and Hill (2000) defined motivation as ñpsychological forces that determine the 

direction of a personôs behaviour, a personôs level of effort, and a personôs level of persistence in the 

face of obstaclesò (p. 427). 

According to many educational psychologists (Deci, Koestner, & Ryan, 1999; Elliot & 

Harackiewicz, 1996), there are two basic types of motivation - intrinsic and extrinsic. Students are 

diagnosed to be intrinsically motivated when they, on their own will, want to do something. For 

example, students who enjoy painting are intrinsically motivated to paint - there is something about 

painting that they take pleasure in and that makes them want to do it even if there is no reward for it. 

Intrinsically motivated students view the activity they are involved in as not only pleasant, but also 

useful (at least for themselves). 

On the other hand, extrinsically motivated students are involved in an activity to please their 

parents by getting high assessment, a teacher who has an ambition to make his/her class the most 

achieveing, or school administration which boasts of having the highest number of students winning 

the olympiade, etc.  

Even for students loving a particular course, such as mathematics, it is difficult to maintain 

intrinsic motivation all the time. There may be a moment when they get fed up with it or simply 

interested more in something else like a hobby. Besides, sometimes the taste for the subject does not 
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exist initially, but comes in the process of study (for example, dues to  pride in oneself being able to 

solve the most difficult problems). This means that extrinsic motivation is often an effective factor to 

involve students in studies and to reach good results. Extrinsic motivation is not an evil in itself, as it 

used to be thought, but it turns into an evil if it is not accompanied by genuine  internal interest. For 

instance, a student may care both about the course content and the grade she/he gets in the course. 

Extrinsic motivation does not promote life-long learning, but it does enhance studentsô involvement 

in studies in particular moments, which may be a good beginning for a more effective approach.   

So, it is only natural that educators consider intrinsic motivation to be preferable and to result in 

better learning outcomes than extrinsic motivation (Deci, Koestner, & Ryan, 1999), however, extrinsic 

motivation may and should be used, too, as these two types are not any longer viewed as a dichotomy, 

rather they are viewed as a continuum and one can eventually turn one into the other (Ryan & Deci, 

2002, p. 17). 

The difference between intrinsic and extrinsic motivation is linked with the studentôs reason for 

acting, or goal orientation. Students decide to participate in an activity on their own (intrinsic 

motivation), or due to somebodyôs pressure (extrinsic motivation) (Reeve, 1996). Of course, to do 

something, even very difficult, on oneôs will is enjoyable if it is interesting for the learner, while doing 

even an easy and interesting thing due to somebodyôs pressure may be hateful. 

  According to Ormrod (2003), motivation in education can have several effects on how students 

learn and how they behave towards the subject matter. It can:  

1. Direct their behaviour toward certain aims; 

2. Lead to the growth of effort for learning; 

3. Stimulate the student to take an action and to persist doing it till success is reached; 

4. Support mental activity; 

5. Lead to improved learning outcomes. 

Steers and Porter (1991) state that ñmotivation can be characterized as follows: needs or 

expectations, behaviour, goals and some form of feedbackò (p. 6). All these are basic characteristics 

of contemporary theories of motivation.  
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Bayar and Kerns (2015), Hung and Fan (2014), Sieberer-Nagler (2016), and Wiseman and Hunt 

(2008) emphasize the relationship between student motivation and classroom management. Classes 

with umotivated students are difficult to manage: students are inattentive and uninvolved, they disrupt 

the discipline. Putting adequate goals in front of the students helps to motivate them as well as to 

manage the class.   

Student motivation (their desire to be involved in activities, to fulfil homework, to participate in 

the planning and assessment, positive attitude towards the course) has a strong impact on classroom 

management (planning, materials selection, activities, discipline model ï obedience or responsibility-

based model, feeling of safety, teacher-to-student and student-to-student relationships). Mastery-goal-

oriented students usually enable the teacher to apply pair and small group work without disciplinary 

problems, student involvement in all activities is high, students with pleasure co-operate with teacher 

in material and activity selection, demonstrate autonomous learning, so important for undergraduate 

students, they are eagerly involved in self and peer-assessment. These students are mostly intrinsically 

motivated, feel safe in the classroom and follow responsibility-based model of discipline. 

Authoritative (democratic) relationship are typical for lessons in such classes.   

On the other hand, performance-approach-goal-oriented students fulfil only the part of class and 

homework, which they think is doable, they tend to cheat in order to pass the course or even to get 

high grades (depending on their ambitions), they give themselves high assessment in self-assessment 

and either avoid peer-assessment or unfairly assess their peers. They are not too interested in the 

course, so they may misbehave and/or distract other students from activities, so the discipline in the 

class may suffer. Their relationships with the teacher and group depend on the recognition of their 

skills: they are good only if they are valued. They may participate in material and activity selection, 

but not according to their interests and perceived usefulness, but according to their ease only. They 

are only extrinsically motivated.  

As for the performance-avoidance-goal-oriented students, they mostly keep silent and are not 

involved in activities, however, being bored, they may violate discipline. . In group and pair work 

they tend to loaf. They recognize only obedience-based model of behaviour and authoritarian or 

permissive relationships with the teacher.  They are usually unmotivated or demotivated.  
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1.2. Overview of contemporary theories of motivation 

This sub-chapter will analyze in detail the contemporary theories of motivation. Students can ask 

themselves three motivation-related questions during the learning process in mathematics lessons: 

whether they can fulfil the given task, whether they want to fulfil it and why they want (or do not 

want) to fulfil it.  

When a learner deals a task which she/he wants to fulfil , the first question she/he asks her/himself 

is whether she / he can do the task. The question is focused on expectancies for success and beliefs 

about ability and intelligence.  

The competence-related beliefs include: 

¶ Self-efficacy theory 

¶ Self-worth theory 

¶ Attribution theory 

The second question, whether the student wants to do the task, is connected with theories 

integrating expectancy and value constructs, in particular, to expectancy-value theory.  

The last question ï why the student wants to do the task ï deals with the theory focused on the 

reasons for engagement or Goal theory.  

            Eccles and Wigfield (2002) assert that contemporary learning motivation theories more 

specifically focus on studentôs beliefs, expectations, values, attributions and goals as prominent 

influences on motivation.  Correspondingly, the contemporary theories of motivation will be viewed 

according to figure 1.1. 

 

Fēgure 1.1. Basic components of contemporary theories of motēvation (made up by the researcher) 

Contemporary 
theories of 
motivation

Beliefs

expectati
ons

ValuesAttributions

Goals
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 Thus, contemporary theories of motivation deal with studentsô beliefs, expectations, values, 

attributions for success and failure, and the goals that they pose in front of themselves while learning. 

They show all these factors to be interrelated.  

1.2.1.      Theory focused on expectancy: self-efficacy theory 

Banduraôs self-efficacy theory is a social-cognitive theory which emphasizes studentsô 

expectations for success. This theory helps researchers and teachers to understand deeper studentsô 

motivation for doing the task and behaviours received as result of fulfilment of this task. Perceived 

self-efficacy is defined by Bandura (1994) as learnersô self-constructed judgments about their 

capabilities to produce the designated levels of effort, in order to behave in a certain way, to get a 

certain result or to achieve certain aims. Self-efficacy beliefs have a strong impact on learnersô 

feelings, thinking, and goals. These beliefs motivate learners most effectively in the face of difficult  

tasks. That means that self-efficacy has an impact on human functioning through four major 

psychological process: cognitive (how people think), motivational (how people motivate themselves), 

affective (how people feel) and selective (how people set their achievement goals and behave) 

processes (Bandura, 1994). Learners will eagerly start actions, expand effort and persist in tasks and 

activities for which they have a high self-efficacy (they believe there is high probability to succeed in 

doing them). Thus, it is resonable to say that these learners are also good at both setting and 

achievining their academic goals. 

Bandura (1994)  claims that there are two types of expectancy beliefs: efficacy beliefs and 

outcome expectations. Students should have high outcome expectations and efýcacy beliefs to be 

motivated.   

- Efficacy expectations: Beliefs about whether one can effectively carry out the actions needed to get 

the outcome (e.g., óI can study much to get a higher grade in the testô). The two kinds of expectancy 

beliefs differ from each other, as learners may think that a particular behaviour will yield a particular 

outcome (outcome expectation), at the same time they might not expect that they will be able to behave 

that way (efficacy expectation). ñUnless people believe they can produce desired outcomes by their 

actions, they have little incentive to act or to persevere in the face of difficultiesò (Bandura et al., 

2001, p. 187). Bandura suggested that learnersô efficacy expectations are the main factors of goal 

setting, activity choice, willingness to expend effort, and persistence.  
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- Outcome expectations: Beliefs that certain behaviours, like practicing some action, will lead to 

certain outcomes (e.g., I believe that if I study grammar sufficiently hard, I can increase my 

achievement in grammar tasks). 

Learners with high efýcacy and outcome expectations are motivated, as they are conýdent 

about school tasks, and persist when the tasks are difýcult. Therefore, they are more willing to keep 

trying and eventually improve academic skills. In contrast, learners with low efýcacy and outcome 

expectations are not motivated to learn, as they are easily discouraged by failure. In Table 1.1 the 

researcher1 summarized the differences between the learners with a high and low sense of efficacy. 

 

Table 1.1.  Comparison of learnersô high and low efficacy beliefs  

- Learners with a high sense of efficacy: Learners with a low sense of efficacy 

- Have beliefs that influence their hope and 

ambition of achieving a task; 

- Doubt their capabilities 

- Are more likely to start and maintain tasks 

and activities; 

- Shy away from difficult tasks which they 

view as personal threats;  

- Enhance their accomplishment and personal 

well-being in many ways;  

- After a few failures lose faith in their 

capabilities; 

- Approach threatening situations with an 

assurance that they can maintain control over 

them; 

- View insufficient performance as 

deficient aptitude;  

- Produce personal accomplishments, reduce 

stress and lower vulnerability to depression; 

- Fall easy victims to stress and 

depression; 

- Heighten and sustain their efforts in the                

face of failure; 

- When faced with difficult tasks, they 

emphasize their personal deficiencies on 

the obstacles they will encounter;  

- Approach difficult tasks as challenges to be 

mastered rather than as threats to be avoided; 

- Consider challenging tasks as threats that 

are to be avoided; 

- Set themselves challenging goals and 

maintain a strong commitment to them;  

- Have low aspirations and weak 

commitment to the goals they choose to 

pursue;  

- Quickly recover their sense of efficacy after 

failures or setbacks;  

- Are slow to recover their sense of 

efficacy following failure or setbacks;  

- Promote the development of intrinsic interest 

and deep engrossment in activities.  

- Emphasize all kinds of adverse outcomes 

rather than concentrate on how to 

perform successfully when they face 

difficult tasks. 

                                                           
1 From here ñthe researcherò in this dissertation will stand for its author, Gulseren Sekreter 
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(designed by the researcher) 

Understanding what experiences shape self-efýcacy beliefs is essential for teachers who want 

to enhance studentsô intrinsic motivation to learn by increasing their self-efýcacy. How can students 

gain a sense of self-efficacy? 

According to Bandura (1994), studentsô beliefs about their capabilities can be shaped and 

developed by four main sources of influence:  

1. Mastery experiences; 

2. Social experiences provided by social models;  

3. Social persuasion;  

4. Moods (emotional states). 

Individuals use these four sources of information to judge about their capability to complete future 

tasks. Teachers who use these strategies in various ways and capitalize on the influence of the 

strongest of these sources can boost their studentsô sense of self-efficacy and produce more confident 

beliefs. Below is the detailed analysis of the four sources.  

1. Mastery experiences  

According to Bandura (1994), this is the most effective way of creating a strong sense of efficacy. 

Learnersô past performance and mastery experiences strengthen their belief in their personal efficacy.  

If students have been successful at a particular task in the past, they probably will believe that they 

will be successful doing it in the future as well (Bandura, 1994). 

Mastery and performance orientation shows a specific distinction from the point of view of 

mastery experiences.  For example, students who possess performance goals believe that competence 

is an unchanging genetic feature and, correspondingly, there is no need for competent students to 

study much. Thus, they would never interpret their failure as result of their poor effort, they would 

rather explain  it as a result of lack of ability. However, often repeated failures may undermine their 

sense of self-efficacy beliefs and they may give up easily. Especially, if failures occur before sense of 

efficacy is tightly established. Meanwhile, mastery goal-oriented students believe that success 

depends on effort, not on ability and they see that their chances of success will improve over time 

through practise and effort.  
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2. Social experiences provided by social models (= vicarious experiences of observing the 

performances of others)  

Social factors are also important for the development  of self-efficacy. Observing the performance 

of others, especially peers, successful at a task or an activity can strengthen learnerôs beliefs and 

enhances their own self-efficacy for the activity. (e.g. If someone can, why cannot I?).  

In some context there are inconsistencies with regard to how modelling relates to perceived 

self-efficacy. Seeing performance of people who are similar to oneself succeed by repeated effort 

raises observers' beliefs and can help them to develop self-efýcacy. On the other hand, observing 

others' failure despite high effort lowers observers' efficacy and undermines their efforts (Schunk & 

Hanson, 1985). Thus, they will start to have doubts whether it is possible to do. If the observer 

perceives that the model is very different from him/herself (e.g. to be more talented), the observer will 

not be considerably influenced by the modelôs behaviour and action (Zimmerman, 2000). Schunk and 

Hanson (1985) found that children who observed a peer model learn to solve a mathematical problem 

developed a higher self-efficacy for learning than did children who observed a teacher model the same 

problem (because their peer is more similar to them). A natural practical conclusion is: teachers, after 

their own solution of a mathematical problem according to a newly taught formula, should ask a more 

successful student to solve a similar problem first, and later ask an average and a less successful 

student do it.    

  However, people seek expert and skilful models who hold the competencies which they     

desire to possess. Through their behaviour and expressed ways of thinking, competent models can 

influence observerôs behaviour, thinking, the way to transform knowledge and the strategies used for 

establishing and managing environmental demands. Learning from a more capable, competent model 

such as a master teacher, followed by a successful studentôs solution, can raise self-efficacy beliefs of 

all students (Bandura, 1994).   

Whatever their idea of a student, teachers should avoid to compare the studentôs performance or 

competencies against another student or to the rest of the class. Instead, they should compare the goals 

that they set for their performance. According to Bandura (1994) ñmodelling influences do more than 

provide a social standard against which to judge one's own capabilitiesò (p. 72). 

3. Verbal persuasion 
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Verbal persuasion is a third way of increasing studentsô beliefs about their capabilities that lead 

people to try hard enough to succeed. Teachers and parents can modify their constant, credible 

communication and feedback to guide the student through the task or encourage them to make their 

best effort and all these can boost studentsô self-efficacy. People who are persuaded verbally by their 

teachers, parents or peers that they possess the capabilities to master the given activities are likely to 

mobilize greater effort (Bandura, 1994). Students always need help to understand that they do not fail 

because they are incompetent, they fail because they did not make enough effort and did not try to 

comprehend the rule / the problem better. A student, who has been persuaded that he /she lacks 

capabilities, tends to avoid challenging activities and drop such tasks when they have difficulties 

fulfilling them. Students only need consistent, credible and specific encouragement, e.g. they need to 

be told that their effort is the most important factor for their success. The teacher needs to periodically 

tell them that if they do their best, follow instructions, spend enough time on the task,  think deeply 

and calmly, or follow through on the learning strategy and plan, they will  eventually be successful. 

So, they will measure success in terms of self-improvement rather than outperforming others.  

4. Moods (emotional states) 

  Emotional state / mood is also called affective arousal that refers to peopleôs judgment 

concerning their emotional state (Smith, 2002; Wood & Bandura, 1989). 

Emotions can disrupt thinking and learning. Our current mood influences the way we think, 

perceive events, remember and make decisions. A positive mood can boost one's beliefs in self -

efficacy, while anxiety can undermine it. Being optimistic can create an energizing feeling that can 

contribute to successful performances as well as makes students and teacher think more positively, be 

more creative, see and remember neutral events as positive. When a person is happy, she/he has a 

clear mind, but when she/he is upset, she/he cannot think straight. It has been found that positive 

emotions in teachers can increase teacher well-being and also the studentsô level of adjustment (Birch 

& Ladd, 1996). Positive emotions, such as joy, contentment, acceptance, trust and satisfaction enhance 

studentsô sense of self-efficacy. However, extended emotional distress (e.g. anxiety/worry, sadness, 

tension, frustration etc.) can lead to a lower sense of personal efficacy (Wigfield & Eccles, 2002) and 

hamper studentsô ability to learn. To help the struggling students, teachers should reduce stressful 

situations and lower the anxiety in situations like exams or presentations (Bandura, 1994).  He/ she 
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can permit students bring water and chocolate with them, especially if the exam lasts long (more than 

an hour). Teachers should look friendly during the exam and permit students ask them technical 

questions, not related with the knowledge of the course.   

The role of an effective teacher is to explain how students can regulate their emotions correctly 

and try to impact their thoughts and beliefs positively.  The role of an effective teacher is to teach how 

a student can regulate his/her emotions correctly and try to affect oneôs thoughts and beliefs positively, 

so that the student will believe she/he is actually a smart student. The teacher needs to repeatedly give 

example to students of those students who viewed themselves as low-capacity students, but worked 

hard and achieved a good level of skills and grades and those students who viewed themselves as 

high-capacity students, did not work hard and eventually decreased the level of existing skills and 

grades. So, when it is time to take a test, she/he will be more confident that she/he will do well if 

she/he studies for the test.  Providing positive thoughts through emotional skills increase his sense of 

self-efficacy beliefs. Thus students will be more motivated to study toward their aim of passing the 

test.  

 In terms of self-efficacy, findings of studies are essential in teaching and fostering motivated 

and successful learners in the classroom (Gage, Sugai, & Lewis, 2013; Hamid et al., 2013). It seems 

clear that emotions can have great important effects on self-efficacy as well as learning and help or 

hinder the development of a child and their performance and success in school. 

         According to Figure 1.2, it can be reasonably said that emotional states can have great important 

effects on self-efficacy as well as regulated learning when it is supported with mood management 

skills, because, as mentioned before, emotions can have a great effect on learning and help or hinder 

the development of learners and their performance and success in school and at university. Positive 

emotions, such as joy, contentment, acceptance, trust and satisfaction, enhance studentsô sense of self-

efficacy, while extended emotional distress (e.g. anxiety/worry, sadness, tension, frustration, etc.) can 

lead to a lower sense of personal efficacy (Wigfield & Eccles, 2002) and hamper studentsô ability to 

learn. Strengthening positive thoughts through emotional skills increases studentsô motivation to 

study, and pulls them toward their goals of developing the skills as well as passing the test.  

         These findings of studies are essential to teachersô approach in teaching and fostering self-

motivated and successful learners in the classroom. Teachers who use these approaches regularly 

produce students who are more confident in their academic skills. 



 
 

20 
 

Figure 1.2 below summarizes the impacts of the emotional state on learnersô behaviour.  

 

Figure 1.2.  How learnersô emotional sate affect their action (made up by the researcher)  

Students ï with teacherôs help ï need to develop positive thoughts, feelings and beliefs about 

learning mathematics, based on practice, insistence and thought. This will increase their sense of self-

efficacy and motivation. It is very important that learning in general and especially learning 

mathematics does not simply happen somehow, to survive from a class to a class and from an exam 

to an exam, but be self-regulated. When/if it is self-regulated, even separate failures serve the goals 

of choosing better strategies and working harder instead of the feeling of learned helplessness and 

demotivation.  
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1.2.2.      Theories integrating expectancy and value constructs 

1.2.2.1. Self-worth theory 

Covington defined the motive for self-worth as the tendency of students to establish and 

maintain a positive self-image or ñprotect their sense of worth = personal valueò (Covington, 1984, p. 

4). The need to protect self-worth arises primarily from fear of failure. Therefore, if failure seems 

likely, some students will not try, precisely because trying and failing threatens their ability self-

concepts. Covington (1992) called such strategies failure-avoiding strategies. This model has also 

been considered from a performance-avoidance goal viewpoint (a student does not do something in 

order not to look bad or receive unfavorable judgments from others to protect his/her self-worth). As 

Covington (1992) indicated, a key way to maintain oneôs self-worth is to protect oneôs sense of 

academic competence. According to him, even high-achieving students can be failure-avoidant. 

Rather than responding to a challenging task with a greater effort, these students may try to avoid the 

task in order to maintain both their own sense of competence and othersô conclusions regarding their 

competence. That is, students need to believe that they are academically competent in order to think 

that they have personal worth in the educational context. However, school and university evaluation, 

competition, and social comparison make it difficult for many learners to maintain the belief that they 

are competent academically and to concentrate on mastery goals.  

One way to maintain self-worth is making causal attributions that enhance oneôs sense of 

academic competence. According to Covington and Omelich (1979), both college studentsô and 

younger individualsô most-preferred attributions for success are ability and effort. The most-preferred 

attribution for failure was not trying. Attributing failure to the lack of ability was a particularly 

problematic attribution that students preferred to avoid. Especially ego-involved (performance-

approach goal) students believe that success depends on luck and ability more than on effort. As a 

matter of fact, this belief does not have a positive impact on studentsô long-term engagement and 

achievement. According to Covington (1992), many students develop strategies in order to avoid 

appearing to lack ability, for instance, procrastination, making excuses, avoiding challenging tasks, 

and perhaps most important, not trying.   

Educators have to take into consideration that students spend so much time in classrooms and 

are evaluated so frequently there. Self-worth protective students intentionally withdraw effort in order 

to avoid the negative implications of poor performance in terms of damage to self-worth. Covington 
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(1992) suggested that reducing the frequency and salience of competitive, social comparative, and 

evaluative practices, focusing instead on effort, mastery, and improvement, would allow more 

students to maintain their self-worth without having to resort to these failure-avoiding strategies. The 

role of formative assessment is especially important here, as this is the time when students get 

constructive feedback and take it into consideration. Summative assessment deals just with 

passing/failing, which makes it stressful for students.   

 

1.2.2.2. Attribution theory  

Before describing the impact of attribution theory on motivation it is important to understand 

what is meant by the term óattributionô. Simply an attribution is our causal explanation for an event or 

behaviour. To illustrate, if  a teacher gets angry at a student because of getting a lower grade in 

mathematics, the student might think that she/he did something wrong to anger his teacher, or that 

his/her teacher is just a moody person or that the teacher had a hard day at home or work. The first 

attempt may cause the student to blame himself for his teacher's anger. The second attempt attributes 

his/her teacher's anger to the teacherôs personality. The third explanation attributes the anger as his 

teacherôs reaction to a situation. The student will attempt to explain the causes of the teacherôs 

behaviour quite differently. 

In terms of education, students explain achievement related events by one of four attributions: 

ability, effort, task difficulty, and luck. Studentôs attribution is the way that they perceive the causes 

of their academic success and failure in any event or behaviour. For instance, a failure on a 

mathematics exam may be attributed to bad luck, difficult questions, low ability, or insufficient effort 

by a student. All those attributions have an impact on the way they cognitively, affectively, and 

behaviorally respond to future occasions. Eccles and Wigfield (2002) indicated that attribution model 

includes beliefs about ability and expectancies for success, along with motives for engaging in 

different activities, including valuing of achievement. According to Sutantoputri and Watt (2012), 

studentsô beliefs about their intelligence are additional factors that need to be taken into consideration 

in studying attribution and motivation. They indicate that when students either believe that their 

intelligence, ability or competence are fixed (performance-approach belief) or that they can be 

developed, this belief can affect the way they attribute the causes of their successes and failures 
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(Sutantoputri & Watt, 2012). A student who believes that intelligence, ability or competence can be 

developed (mastery-oriented belief) would see an F on a mathematics test as an evidence that she/he 

needs to work harder, while another student may see it as an evidence that he is stupid or there is no 

way to chance this. 

Weiner (1985) argued that the individualôs causal attributions (or explanations) for 

achievement outcomes determine the corresponding achievement strivings and, thus, are key 

motivational beliefs. Contemparory psychology suggests that students who believe that success 

depends on effort  and persistence (beliefs of mastery-learning goal oriented students) more than on 

luck or ability (beliefs of performance-approach-goal-oriented students) will have more chances to be 

better learners and to achieve their goals successfully.  

According to advocates of attribution theory, individualsô interpretations of their achievement 

outcomes, rather than motivational dispositions or actual outcomes, determine subsequent 

achievement strivings (Eccles & Wigfield, 2002). Educational researchers also argue that ñour 

perceptions of causality, rather than reality, are critical beacuse they influence self-concept, 

expectations for future situations, feelings of potency, and subsequent motivation to put forth effortò 

(Hunter & Barker, 1987, p. 51). If one finds out why she/he was successful or determine what caused 

his/her failure, one may be able to improve oneôs success. 

1.2.2.3. Modern expectancy-value theory 

Motivation theorists always ask in order to understand how motivation affects choice, 

persistence, and effort. Some of them argue that individualsô activity choice, persistence, and effort 

can be explained by their judgments about their ability how well they will complete the activity and 

the extent to which they value the activity (Wigfield, 1994).  

According to expectancy-value theory, there are two key components for understanding 

studentsô achievement behaviours and academic outcomes. The first component is studentsô beliefs 

dealing with the degree of confidence in the ability to fulfil a task (self-efficacy) and the second one 

is  the degree of belief that the task is worth doing (task value).  
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 Learners study with more willingness things that have some value for them. Little children 

may do a lot of things for motherôs smile or embrace, but, as they grow older, they develop intrinsic 

values, such as interest in the topic. Depending on the culture, studentsô values may differ significuntly 

(e.g., taking part in charities may be a great value in one culture and a less important value in another). 

Even if initially students may perceive some value (knowledge) as external for them (parentsô and 

teachersô demand), gradually, however, they may internalize the value to perform the activities and to 

begin seeing learning as important for themselves (Ormrod, 2003, pp. 178-181). 

In terms of expectancy-value theory, an effective way to motivate learners is to increase their 

expectancies by consciously organizing the conditions in which they will have more positive beliefs 

about their ability or competence. To decrease their task difficulty beliefs is also important. According 

to Wigfield (1994), studentsô ñexpectancies and values themselves are most directly determined by 

other achievement-related beliefs, including children's achievement goals and self-schemata, and their 

task-specific beliefs (defined a beliefs about ability or competence and task difficulty beliefs)ò (p.50).  

1.2.3.      Theories focused on the reasons for engagement 

1.2.3.1. Goal theory ï history and contemporary state 

Goal theory dates back to the early 20th century. It has become especially important in the 

study of motivation in education since 1985. The researchers who developed it state that all human 

actions and behaviours are motivated by some goal.  

The developers (Dwʝʩk & Lʝggʝtt, 1988; ʄʝʝʩʝ et al, 1988; Niʩhʦlls, 1990; ɸmʝs, 1992; 

ʄidglʝy ʝt ʘl., 1998; ɸndʝrmʘn & ɸndʝrmʘn, 1999; ɽlliʦt & ʄʩGʝegʦr, 1999; ɽʩʩlʝs & Wigfiʝld, 

2002) of Goal Theory claim that all human actions and behaviors are motivated by some goal.  

Goal theory is a social-cognitive theory of achievement motivation. Learnersô achievement 

goals influence their leaning behavior. In achievement situations, students generally adopt one of the 

three different goals, for example, developing and improving ability (mastery goals), demonstrating 

ability (performance-approach goals), and hiding the lack of ability (performance-avoidance goals).  

Mastery goals deal with the wish to gain knowledge or skills, whereas performance goals deal with 

the aspiration to show a high level of ability and to receive positive assessments from others when 

they perform well in order to make a good impression. As  for the performance-avoidance goal, it 

triggers a student to do or not to do something in order to save the face or receive positive assessments 
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from others. Specifically, learnersô achievement goals and their connection to achievement behaviours 

are focused in the various studies presented below.  

Bandura and Schunk 

In Bʘndurʘôs (1997) and Sʩhunkôs (1990) social-cognitive studies it was clarified that specific, 

proximal, and rather challenging goals enhance self-efficacy and improved performance. For the goal 

to be efficient, it should consist of four components: proximity, difficulty, specificity and feedback. 

Educators who entwine these components into their teaching have more opportunities to be successful 

in helping their students learn well. If  students produce more ideal and realistic goals in this way, they 

will be able to manage their learning without despair, stress and disappointment.  Below these 

components are analysed in detail. 

Proximity:  An ideal goal is a goal which can be reached in limited time, as the behavioural theory 

claims that only a clearly beforehand stated reward promised in the end of activity can motivate 

learners to act. 

Difficulty: The difficulty of an ideal goal should be reasonable: neither too simple, to involve some 

challenge, nor too hard, so that success should be reachable.  

Specificity: An ideal goal has to be concrete and well-defined. To initiate action, the student must 

realize what is expected from him. A specific goal gives direction to his/her actions, and keeps him/her 

away from distractions. 

Feedback:  Efficient goals should be given in measurable terms. Progress in the achievement of a goal 

may occur step by step. Feedback permits to understand whether the student is on the right way or 

needs to modify the behaviour in order to achieve the set goals. 

In order to improve studentsô performance towards a goal teachers at the initial stage of teaching 

the course should: 

- Help students set appropriate goals. 

-  Separate tasks and assignments into smaller components. 

-  Provide short-term, reasonably difýcult goals. 
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-  Offer strategies for making progress toward goals. 

Mastering small components of tasks teaches students to accept credit for their success 

(Covington, 1984). Also, when students learn to set short-term, realistic goals and learn the ways to 

make progress toward these goals, they improve academic skills, and develop positive self-efýcacy 

and self-worth. 

 

Nicholls and his colleagues 

Niʩholls, ʉʦbb, Yackel, Wʦʦd, & Wheʘtlʝ (1990) defined two main types of goal patterns 

adequate from motivation viewpoint: ego-involved and task-involved goals. The former seek to 

maximize positive assessments of studentsô competence and reduce to minimum negative assessments 

(They ask questions: Will  I impress others as clever enough? and ï Will I be able to perform better 

than others? These items deal with ego-involved goals). Students with task-involved goals concentrate 

on mastering tasks and improving their competence (They ask questions:-In what way can I do this 

task? and -What will I learn? These questions reflect task-involved goals).  

 

Dweck and her colleagues 

Other researchers (Dwʝʩk, 1999; Dwʝʩk and Lʝgʝtt, 1988), offered a dichotomy of goals, 

calling them to some degree differently: learning orientation and performance orientation.  

Some early researchers of goal orientations (ɸmʝs, 1992) distinguished between the 

associations of performance goals and mastery goals with both performance and task choice.  

According to Ames, students with ego-involved (or performance) goals just try to do better than their 

peers, they are not intrinsically motivated and tend to be involved in doing the tasks they know they 

are good at. They avoid doing the tasks they are weak in, so their skills do not have a chance to 

improve. Children caring about mastering new tasks choose challenging tasks, even if they have to 

struggle with them for a long time, to have the satisfaction in the end (ɸmʝs, 1992). ɸmʝs also found 

that feeling pride with the mastered difficult tasks was characteristic of mastery-oriented students. 

Mʝnsʘh and ɸttʘ (2015) claimed that long-term goals with emphasis on mastery are in the 

center of such studentsô attention. They found that, unfortunately, studentsô goals in the classroom 



 
 

27 
 

were more often performance than mastery ones. What gives hope, however, is that there are some 

classroom practices that can help motivate average students to care about mastery vs. performance to 

achieve their learning goals. These experiences are as follows: 

¶ More engaging activities; 

¶ Teacherôs positive attitude; 

¶ Teacherôs personal connection with learning experience; 

¶ Diversified instruction technics; 

¶ Supportive teacherôs behaviours (Mʝnsʘh & ɸttʘ, 2015, p. 20-23). 

All these measures permit learners to develop mastery-oriented learning motives. Mastery-

oriented goals stimulate intrinsic motivation, students are not frightened of making mistakes and even 

prefer to make them before and during the test (Mɗȷɔllum & ȰɆjs, 2007). And, vice versa, 

performance-oriented students avoid participation in the tasks they think they are not good at. The 

teacher may even not notice that they avoid participation, as on the whole they are active enough. So 

their failure in some exam tasks may become a surprise for their teacher.  

Teachers need to ask themselves what motivates a student who wants to obtain an A grade in 

his/her class. Is it because she/he wants to do better than her/his group-mates or is it because she/he 

wants to be better prepared for solving the future real-life tasks? This question is crucial to understand 

studentsô actions and to try to direct their goals towards more fruitful targets (ʄʩʉʦllum & ʂʘjsö 

2007). However, as it was shown above, it is sometimes impossible to give an exact answer to this 

question just by observation, without a special questionnaire. So holding such questionnaires can me 

recommended to those teachers who will not simply teach the course, but also teach how to put the 

right goals for succeeding in it. 

Others 

ɽlliʦt and ʉhurʩh (1997), ʄidglʝy ʝt ʘl. (1998), and Skʘʘlvik (1997) went further and stressed 

the distinction between performance-approach and performance-avoidance goals. As the name 

implies, performance-approach goals deal with students doing their best to gain some points that will 

cause teacherôs and peersô approval and eventually the passing (and probably even higher than 
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average) points. Performance-avoidance goals, on the other hand, are based on avoiding participation 

wherever it involves failure risk. Some students have a strategy of missing exams pretending that they 

were ill, finding out what tasks were in the exams, how they were assessed and in this way being more 

successful than their group mates in the excuse exams.  

On the surface, performance-approach goals are beneficial, as students are involved in the 

educational process. On the other hand, they reiterate the same tasks, while avoiding others, so their 

ability to solve certain type of problems does not develop at all (Andʝrmʘn & ɸndʝrmʘn, 1999). 

Students who are ego-involved will fulfil tasks that will keep them afloat, even let them think they are 

good students. However, there are important disadvantages in this approach: 

¶ Students are very anxious all the time, as it is not easy to choose the adequate (from 

their point of view) tasks and to avoid other tasks (they may mistakenly choose the 

ówrongô task). 

¶ Fulfilling some tasks will maintain the illusion for them that they are doing well and 

they do not get signals that probably a catastrophe is approaching and they will no 

longer be able to find such tasks. The fact that their self-concept (successful student) 

is wrong will impede their development.  

According to Hsiʝh, Sullivʘn, and Guʝrrʘ (2007), there are two factors that cause studentsô 

poor achievement and even their exclusion from the university: self-efficacy and goal orientation. 

Self-efficacy is the diagnosis that the student sets to him/herself, however, it is largely based on other 

people (teacher, group-mates, and parents) expressing their opinions about their achievements. As 

long as other people assess them positively, they may keep assessing themselves positively. 

Orientation deals with the motives that push students to do or to avoid the participation in certain 

activities. Knowing that the student has wrong goals would help teacher to direct the student towards 

mastery goals instead of performance ones. This is why, although filling in questionnaires is normally 

not in mathematics (or some other) syllabus, it is desirable for the teacher to hold them to find out 

both studentsô self-efficacy and their learning goals.     

ɽlliʦt and MʩGrʝgʦr (1999, p. 5) proposed a two-layer dichotomy of learning goals: mastery 

goals, split into mastery-approach (MAP) and mastery-avoidance  (MAV)  goals, on the one hand, and 
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performance goals, split into performance-approach (PAP) and performance-avoidance (PAV), on the 

other. Students who approach mastery take maximum steps to reach it, analogously, students who 

approach performance take all measures (or at least they think they take them) to get positive or high 

grades. Students who follow the avoidance goals avoid both forming new knowledge and skills and 

participation in the disliked activities. Both types of avoidance goals are harmful.     

All performance goals are usually found to be related to shallow-processing strategies, such 

as rote learning or memorization (e.g., Millʝr ʝt ʘl., 1996; Nʦlʝn, 1988), unrelated to effort and 

persistence (e.g., Millʝr ʝt ʘl., 1996), and negatively related to achievement (e.g., Millʝr ʝt ʘl., 1996). 

Few researchers, for instance, Mʝʝcʝ ʝt ʘl. (1988) found that performance-approach goals were related 

to both shallow and deep learning strategies. These findings might be explained by wrong research 

methodology. However, as researches which find performance-approach goals useful are few, more 

studies are needed to confirm or disconfirm Mʝʝcʝôs findings.   

Barzegar (2012) study, for instance, involved 260 psychology students. Mastery-approach 

goals in this study were found to be positively correlated with: 

¶ the incremental theory (belief that competence may be raised thanks to effort); 

¶ deep strategies and academic achievement. 

On the other hand, they were negatively correlated with: 

¶ the entity theory of intelligence (belief that achievement depends on inherited talents 

and does not grow due to hard work); 

¶ surface strategies. 

Mastery-avoidance goals were found positively correlated with: 

¶ the entity theory of intelligence; 

¶ surface strategies. 

On the other hand, they were negatively correlated with: 

¶ the incremental theory; 

¶ deep strategies and academic achievement. 

Analogously, performance-approach goals in Bʘrzʝgʘr (2016) study were positively 

correlated with: 
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¶ the incremental theory; 

¶ deep strategies and academic achievement. 

On the other hand, they were negatively correlated with: 

¶ the entity theory of intelligence; 

¶ surface strategies. 

Performance-avoidance goals were positively correlated with: 

¶ the entity theory of intelligence; 

¶ surface strategies. 

On the other hand, they were negatively correlated with: 

¶ the incremental theory; 

¶ surface strategies and academic achievement. 

 

Basically achievement goal theory focuses on how students think about themselves, their tasks, 

and their performance in the classroom. The majority of researches analysed above  speak about three 

types of achievement goal orientations: mastery goals, where students pursue their competence by 

developing and improving their ability; performance-approach goals, where learners are concerned 

about demonstrating their ability; and performance-avoidance goals, where studentsô main concern is 

hiding their lack of ability. Due to this and also as mastery-avoidance goals may or may not coincide 

with both types of performance goals, which makes research confusing, in this dissertation this type 

of goals are not viewed. 

An achievement situation is the one in which a student has to satisfy some standard of 

excellence. To understand his or her test anxiety, it is necessary to know his/her goals (to satisfy these 

standards formally, by getting a corresponding grade by all ï fair and unfair ï means, or to develop 

the knowledge and skills defined by the standard (Kylʝ ʝt ʘl, 2014; ɽdwʘrds, 2014; Yʝung ʝt ʘl, 2014). 

In achievement situations, students generally adopt one of three different goals: mastery-learning, 

performance-approach and performance avoidance goals.   
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1.2.3.2. Mastery-learning goal 

Individuals with task-involved goals emphasize mastering tasks and boosting their 

competence. Mastery goals are based on the wish to develop oneôs competence during a learning 

activity for the future use in real-life situations. This is correlated with prevailing intrinsic motivation. 

Thus, a conclusion can be made that from the long-term perspective, this is the only beneficial 

approach. As intrinsic motivation does not need any external rewards, such a learner becomes more 

and more autonomous  (Zimmerman, 2004), which is an indispensable condition for continuous or 

life-long learning. To become autonomous, one needs to be able to regulate oneôs activities (plan, 

maintain, monitor and observe them). Self-regulated learning (SRL) bring leaners to successful life-

long education and real professionalism. Thus, while a student with a diploma may have performance-

approach goals during his/her studies, a real professional possesses mastery goals (Wolters, 2003).   

Individuals with a strong mastery goal orientation see effort as the means to success 

(development of knowledge and skills). It is important to indicate that students with strong learning 

orientations are more likely to be persistent in the face of difficulties and obstacles on their way to 

achievement than the students who have performance orientations. The latter tend to attribute failure 

to factors not depending on them (being tired, having no time to study, teacher subjectivity, difficult 

test, etc.). Unfortunately, some teachers may stimulate such an orientation by providing only negative 

feedback (Dweck & Leggett, 1988).  

Mastery learning-oriented students are less endangered to fail, as their satisfaction with the 

work is not influenced by external reasons (Nicholls, 1990). In the opinion of task-involved students, 

hard work is a more important factor on the way to success than genetic ability.  This is why they 

experience relatively low test anxiety (as they have worked hard and are sure that this is fruitful) and 

as a rule not only develop skills, but also get rather high test results.  

Saxena and Singh (2014) discovered in their research that task orientation yields higher 

intrinsic motivation among participants compared to the ego-condition, also that girls scored higher 

than boys on task orientation and anticipated a more positive affect (the reason is that girls are 

normally more diligent). 

Lin, Hung and Lin (2006) studied the relationships between student achievement in 

mathematics, student social-economic status (SES) and goal orientation. Their results revealed that 
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successful performance in mathematics was connected with higher SES and more mastery-oriented 

goal orientation. According to their results, SES factor is responsible for 3.3% of the variance, and 

student goal orientation - for 11% more of the variance. The major implication obtained from their 

study is that goal orientation is much more significant than SES in predicting student performance in 

mathematics (Lin, Hung, & Lin, 2006). 

1.2.3.3. Performance-approach goal 

Students who adopt ego-involved goals wish to boost positive assessments of their knowledge 

and skills in order to perform better than other peers and decrease the negative assessments of their 

knowledge and skills. However, the desire to get high points triggers the temptation to cheat. Students 

with performance-approach goals tend to cheat quite often, especially when they have to fulfil the task 

they feel less competent in.   

The students who possesses a performance-approach goal try to prove their competence, 

especially in the presence of an audience. Norm-based assessment (which is based on competition, 

not standards) mostly stimulates the formation of performance-approach goals, this is why the 

researcher views the education systems based on norm-based assessment only as ideologically wrong. 

On the other hand, an assessment system which combines norm-based assessment (so stimulate 

competition and, thus, development, the desire to improve if not the knowledge than at least the points) 

with criterion-based assessment (which cares about developing certain skills, knowledge and values) 

is probably the most effective one.  The following table shows the differences between various goals 

from studentsô viewpoint. 

Table 1.2. Comparison of mastery and performance goals - studentsô perspective 

Mastery Goal Performance Goal 

¶ Effort is the key to success and students 

have vital belief for the success that 

competence increases due to hard work 

when they face difficulties. 

¶ Ability is the key to success therefor 

students can easily stop trying when they 

deal with difficulties, because they accept 

their inborn competenciesô limits, which 

cannot be changed.  
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¶ Desire to become proficient for the sake of 

knowledge intentionally. 

¶ Desire to outperform others for the ego 

satisfaction. 

¶ Studentôs sense of satisfaction with the 

work is not tied up with external 

performance indicators such as earning 

high grades 

¶ Studentôs sense of satisfaction is highly 

influenced by their grades 

¶ It is associated with deeper engagement 

with the task 

¶ It is associated with discouragement in the 

face of low marks and higher states of 

anxiety 

¶ Students perform the task to develop 

knowledge and skills competence and to 

be able to solve the real-life problem 

¶ Students perform the task to be praised and 

to get high grades. 

 (designed by the researcher) 

While some goals are directed towards approaching a desirable result (e.g., demonstrating 

competence), others can be directed towards avoiding an undesirable result (e.g., avoiding the 

demonstration of oneôs incompetence to others).  

Teachers may fight cheating by all means, but, if the student is performance-oriented, she/he 

will most probably cheat, as she/he has no other way to fulfil the tasks she/he is incompetent in. This 

is why persuading the student to follow mastery goals is important not only for increasing his/her self-

confidence, academic results, and preparedness for the future, but also to fight cheating and to provide 

academic honesty.     

1.2.3.4. Performance-avoidance goal 

Students with performance-avoidance goal orientation tries to mask his/her low ability under 

the lack of desire to fulfil the óuninterestingô for him / her task. She/he often manages to avoid negative 

judgments in this way. Some of these students say before the exam that they have not studied. If they 

manage to pass, their image in their peersô eyes will increase, as they will look smart: they managed 

to pass, although they did not make an effort. On the other hand, if they fail, this is not due to their 

low ability, but due to the fact that they did not study. So, the face is saved in both outcomes. This 

seems a win-win situation to the student who is not thinking of the long-term consequences of his/her 

behaviour (difficulties in their future career) (Elliot & Harackiewicz, 1996). This type of goal 
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orientation is cultivated by a norm-based evaluation of one's competence. Achievement in the context 

of a performance-avoidance goal means not doing worse than others.  

Pre-school children are mostly focused on mastery goals, but at school, surrounded by peers, 

they set off comparing themselves with others and viewing their success as doing as well as or better 

than others - they begin to compare their abilities, which sometimes (when their conclusions are 

disappointing) has a negative impact on their self-efficacy.  

While performance-approach goals may to some degree stimulate students to learn (do at least 

those tasks that seem easy to them), performance-avoidance goals only procrastinate the failure. 

Failure ï earlier or later ï is inevitable with this approach. These students have no chance even to get 

a positive grade (to say nothing about high grades), except due to cheating. Their anxiety both during 

classes and during exams is very high. Teachers need to explain to them that they will spend all their 

professional life in stress and misery, unless they abandon performance-avoidance goals. This is easier 

for school teachers when students just are starting to learn. At university, if a student from the very 

beginning demonstrates performance-avoidance behaviour, most probably, she/he has had a great 

many negative experiences at school. Such students have experienced learned helplessness, and it will 

be very difficult for the teacher to change their views and behaviours. Teachers of such students should 

be prepared for long-term efforts to provide positive experiences and constructive feedback to the 

student, for talking to them in private, offering to cover the gap between the background knowledge 

she/he should have received at school in order to continue her/his studies at university.         

 As a summary, learnersô achievement goals have a great impact on their learning ï both the 

process and the results. Mastery goals are based on the wish to gain additional knowledge or skills, 

while performance goals are based on the wish to demonstrate high ability and make a good 

impression. Besides, performance goals involve the wish to make a positive impression and get 

positive assessments from others. Although performance goals can exert powerful motivational 

effects, mastery goals are especially effective in enhancing self-efficacy and self-regulation (Schunk, 

1995).  

At school and especially at university the whole system often pushes students towards 

performance goals, so teachers, realizing this, have to contribute to the development of mastery goals.  
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Figure 1.3. The hierarchy of motivational expectations, values, goals, beliefs and attributions, 

based on modern motivational theories (developed by the researcher) 
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Thus, the researcher does not agree with idea that possessing performance-approach goals 

inspires competition and due to this it is a kind of effective motivation, as learners with performance 

approach can easily give up when they meet with minor difficulties, because they believe it is 

impossible to change their genetic capacities.  

While ego-involved learners try to get higher grades than others instead of knowing better than 

others, and will fulfil only tasks they know they can do, task-involved learners choose difficult tasks 

and care more about their own knowledge and skills than about getting higher grades than others.  

Thus, the analysis held in chapter one of this dissertation indicates that encouraging students 

to establish short-term goals is needed to get them used to set goals at all, however, only substituting 

them step by step with long-term goals can eventually help university students (taking into 

consideration their age peculiarities compared to school children) to develop adequate expectancy 

beliefs. Even if students initially set their goals to gain approval of seniors (parents, teachers, 

administrators) or to avoid being punished for poor grades, they gradually may learn to perform the 

activities in order to see them as important on their own. Based on the analysis held in the chapter, the 

hierarchy of motivational expectations, values, goals, beliefs and attributions which is based on 

contemporary motivational theories can be shown as in Figure 1.3. To sum up the learning goal 

analysis in chapter one, Table 1.3 was made up by the researcher. It was used for organizing the 

research described in chapter 3.  

Table 1.3. Comparison of performance-avoidance, performance-approach and mastery goals  

 Performance-

avoidance goals  

Performance-

approach goals 

Mastery goals 

main features fear of failure 

(decreasing self-

efficacy; believing that, 

if a student has low 

ability, s/he cannot be 

efficient) Ą avoiding 

participation in activities 

desire to be as good as or 

better than other peers 

(extrinsic motivation) 

interest in the subject, 

development of 

curiosity, insistence  and 

skills   

advantages student feels safe, but 

this feeling does not 

correspond to reality, so, 

students are involved in 

activities, they believe in 

the effects of working 

hard  

lowest of the three 

approaches anxiety 

levels; students mostly 

use high-level cognitive 
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in fact, there are no 

advantages 

strategies; helpful for 

continuous education 

disadvantages very high anxiety levels; 

little practice decreases 

anyway low skill level;  

pushes students to cheat; 

students use only 

avoidance strategies 

rather high anxiety 

levels; students believe 

that their success 

depends on luck rather 

than effort; students use 

both low-level and high-

level cognitive 

strategies; when faced 

with difficulties, 

students easily give up; 

not helpful for 

continuous education 

not easy to maintain 

mastery goals all the 

time  

 (made up by the researcher) 

It is easy to see that all approaches have some advantages, however, the óadvantagesô of performance-

avoidance approach are eventually rather harmful, so the approach itself harms knowledge and skill 

acquisition by students. On the other hand, all approaches have drawbacks, too, but both performance-

avoidance and performance-approach goals have serious disadvantages, which are practically 

impossible to overcome; compared to them, the disadvantages of mastery goals are manageable. This 

is why in this dissertation only this approach is recommended as a really effective one. Performance-

approach goals may be to some degree effective, but in the long run they are ineffective. While 

performance-avoidance goals might lead to obtaining a diploma, they definitely almost do not 

contribute to knowledge and skill development.    

 

1.4. Conclusion to chapter 1 

Learning mathematics is a common and widespread challenge for students. Mathematics is an 

abstract subject requiring high-level cognitive skills. Correspondingly, studentsô beliefs about their 

intelligence and capabilities in studying it are among important factors that need to be taken into 

consideration while teaching mathematics. 

Dweck and her colleagues (Dweck & Leggett, 1988) posited that children can hold one of two 

views of intelligence or ability: incremental and entity. Students who have an incremental view of 

intelligence believe that competence grows thanks to hard work (this idea is positively correlated with 
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Mastery goals). On the other hand, students with entity view of intelligence believe that achievement 

depends on inborn talents and does not grow as results of hard work (this view is positively correlated 

with Performance-Approach). Mathematics is a course requiring skills, and skill formation requires 

practice and time, so the entity view is not fruitful at all for mathematics students, while incremental 

view is definitely beneficial. Incremental view, in turn, is tightly linked with mastery goals and task-

oriented approach. 

Most students of mathematics claim and believe that: 

¶  They are not skillful in this area and are weak.  

¶ Students also believe that mathematics is one of the most difficult courses and a small number 

of them perform well in mathematics.  

¶ If someone performs well in mathematics, she/he is genetically talented in mathematics, which 

contradicts human efforts in learning mathematics.  

So, it is mathematics teacherôs duty to change their views into the following beliefs: 

¶ If they are not skilful in mathematics now, this is due to wrong teaching and learning and 

insufficient effort; if they try hard and use efficient learning methods, their skills will reach 

standards. 

¶ Mathematics is a very useful and beautiful subject, so it is worth the overcome its difficulty; 

the studentôs self-efficacy and self-worth will increase, if she/he manages to study 

mathematics well.  

¶ When their performance improves, they will realize that either their diagnosis about their 

genetic abilities to do well was wrong or that hard work matters as much if not more than 

genetic abilities.   

If students are confident in achieving an academic task (self-efficacy) and they believe that the 

academic task is worth pursuing (task-value), they will  work harder, choose challenging goals, apply 

much effort in direction of the identified goals, and keep trying longer in the face of difficulty. 

This chapter also indicates that encouraging students to establish short-term goals for their 

learning can be an effective first step to see their improvement easily and increase motivation. Step-

by-step they will develop more positive expectancy beliefs. Even if initially students set their goals to 
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gain approval of adults or to avoid being punished for poor grades, they later may stop reacting to the 

óexternal pressureô and finally learn to view the learning activities as important on their own.  

Furthermore, a failure on a mathematics exam may be attributed to bad luck, difficult questions, 

low ability, or insufficient effort by a student. All those attributions have an impact on the way students 

cognitively, affectively, and behaviorally respond to future occasions. Ego-involved (performance-

approach goal-oriented) students who believe that success depends on luck and ability more than on 

effort do not get a positive impact on their long-term engagement and achievement.  

The analysis in this chapter also indicated that mastery-learning goal and studentsô academic 

success have reciprocal effects. This model suggests that academic achievement and goal orientation 

are mutually reinforcing, and changes in goal orientation can lead to changes in academic achievement 

or vice versa.  The best way to boost studentsô internal motivation, change their academic achievement 

level as well as decrease their test anxiety is to change studentsô performance goals from performance-

avoidance goal and performance-approach to mastery-learning goal.  

Having mastery-learning motivation and seeking knowledge and skills for their own sake have a 

long-term positive impact on studentsô academic achievement compared to performance-approach 

goals. Students who believe that success depends on effort and persistence (beliefs of mastery-

learning-goal-oriented students) more than on luck or ability and competence (beliefs of performance-

approach-goal-oriented students) will have more chances to be better learners and to achieve their 

goals successfully in mathematics (or other) lessons. 

Learners with performance approach can give up as soon as they face difficulties, because they 

accept their limits and believe it is not possible to change them. Whereas ego-involved learners try to 

perform better than others, and are eager to perform only the tasks they know they can do, task-

involved learners choose challenging tasks and are more concerned with their skills, knowledge and 

values than with comparing themselves to others. Performance-approach goals trigger competition, 

but may reduce self-efficacy, which, in turn, makes them ineffective. Correspondingly, in this 

dissertation the researcher will try to show that not only performance-avoidance goals (the 

inefficiency of which has been proved by many researchers, such as Dwʝʩk and Lʝggʝtt, 1988; ɸmʝs, 

1992; ɽlliʦt & ʄʩGrʝgʦr, 1999; Middlʝtʦn & ʄidglʝy, 1997; ʈʘjʘrʝs, ɺritnʝr, & Vʘliʘntʝ, 2000), but 

also performance-approach goals are significantly less efficient than mastery goals.   
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Besides, the desire to pass the course,  getting undeserved high grades, triggers the temptation to 

cheat. Cheating in the process of testing is a problem almost for almost every teacher. In order to 

minimize this undesirable phenomenon, teachers should focus on mastery learning goals rather than 

on performance goals. 

Teachersô major job in mathematics is to inspire belief that competence grows thanks to much 

thoughtful practice and effort. Teachers also can help students learn better by reducing stressful 

situations and minimizing negative evaluations of studentsô genetic capacity to learn mathematics. 

 

Fēgure 1.4. Motivation Related Questions and Their Position in Math Achievement Motivation 

(made up by the researcher) 

Central constructs of goal theory to mathematics motivation include the above-mentioned 

theories in Figure 1.4. Like Maslowôs (1943) Pyramid of Needs, this figure is also hierarchical: 

Achievement Goal Theory embraces all other theories and eventually answers the questions why 

students can do or fail the given tasks, whether they want or have no desire to try and why this is the 

way it is.  

In the center of the figure there is the question Can I do this task? Firstly students have to 

answer this question, if they answer it affirmatively, they try harder, persist longer, perform better, 

and are motivated to select more challenging tasks. Students not only need to have the ability and 

acquire the skills to perform successfully on academic tasks, they also need to develop a strong belief 

Achievement Goal theory 

Modern expectancy-value 
theory

Attribution theory

Self-efficacy theory

Self-worth theory

Can I do this task? 

    Do I want to do this task? 

Why do I want to do this task? 
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that they are capable of completing tasks successfully. Studentsô self-worth, self-efficacy and their 

attributions for their success and failure can also help to answer this question. 

The second motivation-related question that children can ask themselves during the learning 

process in mathematics lessons is Do I want to do this task? The question deals with the modern 

expectancy-value theory. If students are confident in achieving an academic task (self-efficacy) and 

they believe that the academic task is worth pursuing, they are more likely to engage in an activity 

and learn things that have a value for them.     

As for the question dealing with reasons why students want to do the task, or for the Goal 

Motivation, individuals often have different purposes or goals for doing different activities, which 

also can impact their motivation for doing the task, but the efficient goal is mastery goal ï the desire 

to develop mathematical knowledge and skills in order to solve educational as well as authentic (real-

life) problems, based on that knowledge.    
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CHAPTER 2. MODEL OF EFFECTIVE  APPLICATION  OF GOAL  THEORY 

TO TEACHING  MATHEMATICS  

 

The purpose of this chapter is to explore the directions and recent progress in understanding 

of the motivational dynamics of mathematics achievement by university students. To develop the 

model of teaching in a way beneficial for the development of mastery-goal orientations, it was 

necessary to answer three questions, whether students can do the given tasks,  whether they want to 

do them and find out the reasons why they want (or do not want) to be engaged in fulfillment of 

mathematical tasks. The sub-chapters 2.1, 2.2, and 2.3 provide the theoretical bases for the model, 

while 2.4 will offer some practical issues dealing with the model, while the model itself is presented 

in the conclusion to the chapter.  

 

2.1. The ways how studentsô self-concept influences their goal orientation in achievement in 

mathematics 

Students with higher academic self-concept are more eager to be involved in difficult  tasks 

and to keep trying, irrespective the challenges on their way to achievement. From this point of view 

the influence of academic self-concept pertaining to studentsô self-evaluation of his / her ability, 

competence, value and limitations on their goals in achievement in mathematics were considered in 

chapter 1. The purpose of this section is to explore student achievement motivation, their self-concept 

and how these factors impact their learning goals. 

The attitude, feeling, and knowledge about oneôs competence and appearance that is often used 

in conjunction with motivation to achieve setting goals is self-concept. There is considerable evidence 

to support the assertion that positive academic self-concept contributes to academic achievement by 

enhancing the motivation (Awan, Noureen, & Naz, 2011).  

The notion of self-concept as an important construct in psychology originally was regarded as 

a unidimensional variable during the early years of study, however, it is now considered as 

multidimensional (Shi, Li, & Zhang, 2008). From this point of view, the purpose of this study is to 
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explore studentsô multilevel structured self-concept, achievement motivation, and how these factors 

impact their achievement goal orientations.  

Self-concept, which is defined as studentôs self-evaluation of his or her ability, competence, 

value and limitations, are at the center of many psychological and educational theories. It has been the 

topic of numerous research projects, journal articles, and debates within the educational community, 

aimed at explaining learning gains and achievement-related choices (Nagy, Watt, & Eccles, 2010).  

From the social perspective, óIô and ómeô are the words used to describe ourselves in a society. 

Marsh (1990) suggested a framework to guide the analyses of self-concept, which is similar to this 

two-sided view of self óI and meô:  

¶ Intra-individual comparisons (internal perception), which is described as a perception of oneôs 

attitude, feeling, and knowledge about oneôs talents, competence, appearance, and social 

acceptance (Byrne, 1986). 

¶ Social comparisons (external perception), in which students associate their own competence, 

achievements, appearance, etc. with those of their classmates. A personôs self-concept is 

gradually formed through interpersonal interaction and oneôs experience of being evaluated in 

social situations to become a multidimensional, multilevel structure or system (Shi, Li, & 

Zhang, 2008).  

The domain of academic self-concept reflects studentsô perceptions about themselves in a 

specific domain or academic achievement area and refers to the fact that learners can successfully do 

an academic task given at planned situations and levels. Academic self-concept in mathematics 

achievement represents how students perceive their óself (attitude, feeling, and knowledge)ô to be in 

terms of talents, competence, appearance, and social acceptance (Byrne, 1986) as well as ability, value 

and limitations as learners of mathematics in class contexts. Students may assess whether they are 

good at mathematics according to the internal perception of reference. Typical self-concept item for 

mathematics is óI am quite good at mathematicsô, óI usually do well in mathematicsô or óI really love 

mathematicsô (mathematics self-concept). It directly affects studentôs mathematics achievement goal 

orientation. Wilkins (2004) asserted that ñbased on the operative definition of mathematics and 

science self-concept, the statement óI usually do well in mathematics (science)ô represents a 

substantively valid measureò (p. 345).  
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Mathematics self-concept may have serious repercussions for students in setting achievement 

goals and satisfaction for the subject.  According to Wigfield and Ecclesôs (2000) expectancy-value 

theory, academic self-concept is crucial to motivation and is a key determinant of task choice. If 

students have low mathematical self-concept, they may choose less difficult academic coursework, 

engage in less challenging tasks (performance-avoidance goal orientation and performance approach), 

which creates a potential loss of skills and advancement for the students. Correspondingly, domain-

specific self-concept - along with other constructs, such as task values - has been found to be highly 

related to achievement goal theory. 

Bayrami, Yari, Khani, & Mohammadi (2014) conducted a research to evaluate the relationship 

between mathematics self-concept and achievement goal orientation for predicting test anxiety of high 

school students. The results of their research showed that there is a significant relationship between 

predictive variables (mathematics self-concept, achievement goal orientation) and test anxiety in 

students. According to their analysis, they indicated that among the studied variables mathematics 

self-concept and mastery approach might predict test anxiety in students, because mathematics self-

concept, its cognitive aspect and non-cognitive aspects can affect areas of studentsô learning of 

mathematics. Among important cognitive factors in mathematics, reasoning and problem-solving 

performance and among its emotional aspects self-concept of students who enjoy learning (mastery 

orientation) rather than compete with (outperform) others (performance approach), shows more 

interest and better performance in class (Bayrami et.al, 2014). 

Students may have positive or negative attitudes toward mathematics. Unfortunately, many of 

them indicate that mathematics is one of the most difficult subjects and a small number of students 

perform well. Research on the social and pedagogical origins of this widespread mathematical 

disability has focused on two dimensions of attitude: mathematics self-concept and mathematics 

anxiety (Townsend et al., 1999). As mentioned before, mathematics self-concept refers to all the 

perceptions of personal ability to learn and perform tasks in mathematics, while mathematics anxiety 

is an undesirable emotional state which is associated with feelings of tension that interfere with the 

manipulation of numbers and the solving of mathematical problems in a wide variety of ordinary and 

academic situations (Tobias, 1995). However, an acceptable amount of anxiety and fear during the 

exam can be useful, constructive and it can activate one's automatic neural system, cause more 

conscious desire to enforce one to do work; but, if anxiety goes beyond this level, it destroys the ability 
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and causes lack of concentration (Bayrami et al, 2014). Also Guida and Lullow (2007) define test 

anxiety as a type of emotional reaction to evaluation situation based on a past unpleasant experience 

which harms future learning. This emotional condition is one's concern about his/her performance 

(low expectations about his/her ability and competence) and often associated with fear, stress, anxiety, 

and confusion. Mathematics test anxiety is a process, which is normally characterized by studentôs 

low mathematics self-concept (perception about his/her logical thinking, ability to learn and perform 

tasks in mathematics). This leads to a gradual and continuous loss of strength and quality of their 

performance before the exam. Studies frequently indicate that:  

¶ Mastery goal orientation has a negative correlation with test anxiety and the goal of 

avoidance performance is positively correlated to test anxiety  (Anderman & Anderman, 

1999). Although performance-approach goals seem to be better (easier to fulfill) to some 

students and they also seem to ómotivateô students to be active (take part in tasks looking 

doable for them) than performance-avoidance goals, students who are ego-involved will be 

choosing the tasks that will permit them to pretend to be smart instead of really being so. 

While fulfilling such tasks, students have low anxiety, but on the whole they have high 

anxiety, as they need to be very sly to manage to avoid doing other tasks.    

¶ Self-conception variable is associated with reducing anxiety, stress and confusion and 

neural irritation (Ferla, Valcke, & Cai, 2009). 

¶ Self-conception variable is associated with achievement goal orientation with activities, 

such as competence, value, efficacy realization, self-efficacy, and improved processing 

level (Elliot and Moller, 2003).  

Walshaw (2007) has pointed out that ñidentity is a social constructò (p. 93). Therefore, 

mathematics self-concept highly depends on studentôs mathematics performance, especially, in the 

presence of an audience. If it is so, studentsô self-concept can be increased or decreased through 

classroom activities. From the negative side it means that studentsô undesirable experience, feelings 

and thoughts during the evaluative activities in mathematics class might harm future learning.  

Students, who do mathematics less well than their peers, are most at risk of losing 

mathematical self-concept. As performance-approach learners, they will start to produce negative 

competence beliefs, such as óI accept my limitationsô and óI am not capable enough to do this, only 

competent students can do itô. Progressively they can develop strategies such as not trying or 
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procrastinating as a way to try to protect their sense of mathematics competence.  These strategies 

may provide some short-term benefits, but in a long period actually work against students. All these 

negative attitudes may let students want to avoid showing their performance (performance-avoidance 

approach) and not be involved in activities, even those that they are good at to some degree. In order 

to prevent the occurrence of this event, classroom environment can be changed through lessening the 

emphasis on relative mathematics competence, instead, giving more importance to studentsô effort 

and activity, thereby allowing more students to maintain a sense of self-concept in class. This permits 

some researchers to conclude that having performance-approach goals stimulates competition, so it is 

a sort of motivation. The analysis in the previous chapter has shown that this is an unreliable, even 

harmful sort of motivation. Learners with performance approach are motivated to do only easy tasks, 

they avoid doing more complex tasks, so their mastery practically does not improve. If compared with 

mastery-goal students, it becomes clear how much more beneficial the lattersô approach is. They are 

ready to do all tasks, they even especially enjoy the challenging ones, as fulfilling them successfully 

increases their sense of efficacy.      

While performance-approach learners try to óbe better than othersô, task-involved learners (i.e., 

mastery-oriented) students choose and care about their own progress more than getting higher than 

others grades. Wang (2007), for instance, stated that the reflection of assessment by others as social 

information strongly affects studentsô academic self-concept in mathematics.  As a measure of 

studentsô confidence in their mathematics abilities, it informs their opinions about not only their 

current tasks and class-related activities, but also their corresponding achievement goals and academic 

aspirations (Bayrami et al., 2014).   

In academic sphere mathematics self-concept is the reflection of othersô assessment as social 

information strongly affect studentsô perceptions about their logical thinking, ability to learn and 

successfully perform tasks in mathematics. Unfortunately, mathematics classes often focus on the 

demonstration of relative competence (performance-oriented activities), which may increase the 

feelings of tension that interfere with the manipulation of numbers and the solving of mathematical 

problems. Therefore teachersô major role is organizing the classroom activities so that students can 

learn in a task-oriented environment.  

If academic self-concept of each individual in mathematics is obtained as a result of 

comparison with others, then the important point is the nature of this comparison. During the lecture 
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/ practical class activities, students always compare themselves with each other and try to give 

explanation for their success or failure. Studentsô sources of comparison are the same with the key 

motivational beliefs which are ability, effort, task difficulty and luck. Every student has his/her own 

comparison and explanatory style. Besides, this style may change in different situations. Educators 

and parents have to realize that students will be better learners, if they believe that success depends 

on effort (mastery goals) more than on luck or ability (performance goals). 

Students, before starting school, are mainly motivated by inborn curiosity to gain new 

knowledge. At school parents, teachers and administration compare them with each other and they 

also start comparing themselves to others. If at school comparison deals mostly with ambitions or the 

desire to be praised, at university it is related with very tangible benefits: winning grants, going for 

exchange programs, etc. This is why it becomes very acute. So, more and more students think of their 

grades first of all, and then ï if at all ï about the knowledge and skills that they will need in the future 

life and professional career (some of them even believe that the ófoolish thingsô they are taught at 

school and universtiy will mostly not be needed and they will learn all what they need by practice, if 

they are ósmartô). An important factor in choosing performance-approach goals is the proximity of 

these tangible rewards, while the remote perspective of the future career does not inspire many of 

them too much.  

  Specifically, mathematics self-concept strongly depends on mathematics performance during 

the lecture activities. Positive experience in learning mathematics can overcome the unpleasant past 

feelings that cause mathematics test anxiety and gradually future achievement in mathematics can be 

attained.  

To sum up the relationships between the factors causing mathematics self-concept, the level 

of this self-concept, and the goal types that the student puts up for him/herself, discussed in the sub-

chapter, the researcher developed Figure 2.1. The factors, having an impact on mathematics self-

concept are:  

¶ The complexity of the subject (its abstract character; manipulations with numbers requiring 

great concentration and accuracy; the need to apply the learned formulae for problem-solving, which 

requires to select the right formula in each case; the subject requires a high enough IQ). 

¶ Task difficulty (although the subject on the whole is difficult, which has an impact on the 

difficulty of all tasks, still some tasks may be more or less difficult; if the task is easy, such as the case 
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when the algorithm is given, and just has to be followed - all students can normally do it; meanwhile 

challenging tasks are those which require from the student to choose the algorithm among the known, 

it cannot be done by all students without teacher guidance, when teacher facilitates via cues only when 

the student gets stuck).  
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¶ The difficult  tasks no longer frighten away most of the students, if they view them as 

interesting / useful ones; some creative tasks are too difficult for some students, this does not imply 

they should not be used, this only means that they should not be abused, so that óweakerô students do 

not experience ólearned helplessnessô).  

¶ Naturally, students, assessing mathematics as a difficult subject and the test tasks as 

challenging / undoable will have a debilitating level of test anxiety. To avoid it, students need enough 

practice in the test tasks that cause most problems.  

¶ Depending on studentsô increment or entity view on intelligence, students may develop a low 

mathematics self-concept, whatever the teaching/learning methods are. Thus, it is the teacherôs task 

to explain to students and to persuade them (by practical examples) that intelligence (and, 

correspondingly, the ability to learn mathematics) largely depends on hard work. 

¶ Positive experiences in class will, of course, increase studentôs level of mathematics self-

concepts. It means that teachers should provide enough explanations, guidance and moral support, for 

his/her students to experience positive feelings in connection with mathematics class. And vice versa, 

repeated negative experiences will develop in students a low mathematics self-concept. This means 

that students need immediate help with the tsk types or topics they fail at.  

¶ Parentsô, teachersô and peersô reaction to studentôs success and failure has to be supportive, it 

is important that they do not ódiagnoseô the studentôs inability to learn mathematics. 

As it has been shown above, studentsô low self-concepts develop in them performance-

avoidance goals, provokes them to cheat in order to somehow pass the subject, and, eventually, 

develop no or almost no mathematics knowledge and skills. Studentsô average level of mathematics 

self-concepts will trigger them use performance-approach goals, emphasizing competition and/or 

passing the subject over its mastery. These students will be relatively successful, due to active 

involvement, but they will select only the task types they believe they are good at, and their knowledge 

and skills will be fragmentary and not too helpful in real-life situations. Only students with high 

mathematics self-concepts will choose mastery goals and eventually develop useful knowledge and 

skills. 
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 2.2. The ways studentsô self-worth influences their goal orientation in achievement in 

mathematics  

According to self-worth theory, as stated by Martin Covington (2000), students naturally have 

the tendency to establish and maintain a positive self-image, sense of self-worth, or an appraisal of 

their own value as an individual. Its fundamental premise is that ñoneôs sense of worth depends heavily 

on oneôs accomplishmentsò (Covington, 1984, p. 8).  Therefore, it more specifically links ability-

related and value-related constructs to arouse and drive studentsô behaviors in academic achievement. 

Self-worth theory focuses on the relation of expectancies and the belief that they are competent to 

achieve a certain goal.  

In terms of success in learning mathematics, students are naturally motivated to protect their 

self-worth by maintaining a belief that they are competent in mathematics. The most important reason 

is that in our society students are widely considered to be worthy according to their ability to achieve 

in the given tasks in mathematics. Irrespective the contributions of the Multiple Intelligence theory of 

intelligence in education, unfortunately, mathematics is still regarded as predicting studentsô overall 

ability to learn. In the achievement context, schools value and assess competencies as being able, 

competent, smart, and accomplished. Studentsô self-perceptions of competency become dominant and 

contribute to their self-worth (Covington, 1984). So it is understandable why students often confuse 

ability with worth. Because of that tendency many students come to believe that they are only as 

worthy as their accomplishment is, and that failure makes them unworthy of the approval of others 

(Covington, 1984; Covington & Mueller, 2001).  From this point of view, the self-worth theory defines 

the goals adopted by students, whether performance-avoidant or performance-oriented, as the life-

spanning endeavor to develop and maintain a sense of self-worth in a society that values competency 

and doing well (Covington, 1992). However, self-worth should be less about measuring oneself based 

on oneôs ability relative to others and more about valuing oneôs inherent worth as an individual. 

Therefore, ñschool achievement is the best understood in terms of maintaining a positive self-image 

of oneôs ability, particularly when risking competitive failureò (Coving6ton, 1998, p. 78). It has to be 

taken into consideration that the self-worth model emphasizes the feelings of worthlessness that arise 

from óthe disclosure of incompetencyô (Covington, 1984, p. 8). Teachers should especially consider 

this point of view in their day-to-day class activities.  
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It is understandable from Covingtonôs interrelation of human value and accomplishment that 

we gain a point of view that consists of two factors, achievement and ability. These factors  constitute 

a strong value in the minds of many school children, and moreover this view is likely seen in adulthood 

(Covington, 1984).  

Self-worth theory allows to understand the how much each student is driven to óapproach 

successô and to óavoid failureô (Covington & Beery, 1976; Covington, 2009). The distinction of 

between óapproaching successô and óavoiding failureô is central in understanding studentsô motivation 

in self-worth theory.  

 

Figure 2.2. Studentsô Four Types of Motivation, According to Self-Worth Theory  (Source:  

Covington & Mueller, 2009, p.168)  

Covington and Mueller (2009) explain the types students have as follows: 

1. Success-oriented (mastery goal) students: According to self-worth theory, success-oriented 

students are highly intrinsically motivated. Students with these goals view success as acquiring new 

skills and knowledge, improving intellectually and developing competence with the possibility of 

failure, closely balanced against the chances of success (Atkinson, 1957). Regardless of the 

achievements of others, success-oriented (mastery-oriented) students value ability as a tool to achieve 

mastery on personally meaningful goals and they tend to believe that failure despite trying hard does 

not necessarily imply incompetence.  It may simply mean using wrong strategies. 
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Students in the other three categories are called performance-oriented and they define success (and 

their resulting self-worth) as outperforming others. Their main concern in learning is proving their 

ability and not looking less competent than their peers (Covington & Mueller, 2001). So they are 

highly motivated to avoid failure or to avoid appearing to lack ability. In this case, performance-

oriented students develop strategies such as procrastination, making excuses, avoiding challenging 

tasks, and, perhaps most important, not trying (Eccles & Wigfield, 2002). Consequently all these 

external factors may let students become extrinsically motivated, and their intrinsic motivation to 

learn becomes compromised. 

2. Overstrivers: Like success-oriented students, overstrivers (performance-approach goal) 

students are driven by high desire for success, but, unlike success-oriented students, they have high 

fear of failure (Beery, 1975). In order to prove their ability by performing better than others, they use 

several strategies to guarantee overstriversô success as they see it (Covington, 1984, 1998). Success-

guaranteeing strategies for overstrivers listed by Covington are as follows:  

1. Consider challenging tasks as threats that are to be avoided. From self-worth perspective, students 

approach difficult tasks as threats to be avoided rather than as challenges to be mastered. So they are 

attempting only very easy tasks in order to guarantee their success. 

2. Have low aspirations to the goals they choose.  A student might hope simply to pass and state that 

he is not well prepared for a test. 

 3. Rote learning or memorization. Ķn order to minimize any possible errors, an elementary school 

student might rehearse a part of text that he/she expects to read aloud (instead of getting ready for 

reading the whole text). In a similar manner a student in a high school mathematics class might 

practice the answer to a certain question before being called upon without caring about having an 

ability to answer any question.  

4. Excessive attention to detail. According to self-worth theory, overstrivers (performance-approach 

goal-oriented students) are not sure of their actual abilities and attribute success to excessive effort, 

such as being over-prepared (Covington, 1984; Beery, 1975). For instance, a middle or high school 

student might ask the teacher for clarification while working on an individual study.  

5. Cheating: According to the self-worth view, overstrivers (performance-approach-oriented students) 

are motivated to demonstrate or prove their competence. Their main desire is to do better than others 
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for the ego satisfaction which is greatly influenced by their points. The desire to get high points, 

however, increases the temptation to cheat in order to achieve these goals.  

3. Failure-avoiding students.  Failure-avoiding students do not expect to succeed, they just want to 

avoid failing situations, especially in the presence of an audience. Therefore, these studentsô fear of 

failure is greater than their hope for success. They might believe that he or she has no adequate ability 

to succeed in mathematics or that repeated failure experiences might diminish their belief during the 

lesson activities in mathematics. Their main concern is óWhat if I put a lot of effort, but still fail?ô As 

the fear of failure is directly linked to studentsô self-worth (Covington, 1984), they try to protect their 

self-worth. Because of that reason they can be called self-worth- protective students, too (Covington, 

1992). Hence, the ability to achieve in mathematics is critical to maintain their self-worth; their main 

goal is not to be seen incompetent and avoid possible failing situations, which implies low ability and, 

hence, low worth. As a result, Covington found that students can produce some failure-avoiding 

strategies. Especially studentsô, adopting competitive, grade-focused activities self-worth is at risk, 

because they have doubts in about their ability and whether it is possible to do the tasks, as the rules 

of competition dictate that only a few can succeed. As a result, the more competitive situation in the 

teaching-learning process, the more excuses and avoidance strategies are used by those students. Self-

worth-protective students, to avoid looking less competent or incompetent, produce several actions 

that can be seen as strategies in the struggle to protect the sense of self-worth.  These ï in reality self-

handicapping - strategies can prevent any real learning (Covington, 1984; Covington & beery, 1976). 

Such strategies are:  

1. Do not participate in practices consciously (sit at the back of the class, out of the teacherôs 

view, miss the exam day), because failure without effort does not imply studentôs low 

ability, so it enables him/her to experience less shame (Covington & Beery, 1976). 

2. Make excuses in order to preserve oneôs self-worth (for unfulfilled homework). 

3. Procrastinate (postpone the study till the last moment - study the night before the exam). 

4. Set unattainable or very difficult goals. 

 



 
 

54 
 

T
a

b
le

 2
.3

. 
C

h
a

ra
c
te

ri
s
ti
c
s
 o

f 
le

a
rn

e
r 

ty
p

e
s
 a

c
c
o

rd
in

g
 t

o
 t

h
e

ir
 a

tt
it
u

d
e

 t
o

w
a

rd
s
 s

u
c
c
e

s
s
 a

n
d
 f

a
il

u
re

  

s
e

lf-
w

o
rt

h 

c
o

m
p

e
te

n
c
e-

b
a

s
e

d
, 

h
ig

h 

p
e

rf
o

rm
a

n
c
e

-b
a

s
e

d
; 
te

n
d

s
 

to
 b

e
 h

ig
h 

lo
w

, 
d

u
e

 
to

 

g
e

n
e

ti
c
s 

lo
w

, 
d

u
e

 
to

 

g
e

n
e

ti
c
s 

d
e

s
ig

n
e

d
 b

y
 t

h
e

 r
e

s
e

a
rc

h
e

r
 

c
h

e
a

ti
n

g 

- +
 

+
 

+
 

m
e

m
o

ri
z
a

ti
o

n 

m
e

a
n

in
g

fu
l;
 

m
e

ta
c
o

g
n

it
iv

e
 

s
tr

a
te

g
ie

s
 u

s
e

d 

ro
te

 

m
e

m
o

ri
z
a

ti
o

n 

ro
te

, 
if
 a

n
y 

ro
te

, 
if
 a

n
y 

c
o

m
p

a
ri

s
o

n 

to
 

th
e

m
s
e

lv
e

s
 

(p
re

v
io

u
s
 

a
c
h

ie
v
e

m
e

n
ts

) 

in
 

o
rd

e
r 

to
 

im
p

ro
v
e 

to
 

o
th

e
rs

, 

e
s
s
e

n
ti
a

l  

to
 o

th
e

rs 

to
 

o
th

e
rs

, 

b
a

s
e

d
 

o
n
 

g
e

n
e

ti
c
s
, 

n
o

t 

e
ff

o
rt
 

in
v
o

lv
e

m
e
n

t 

in
 

le
a

rn
in

g
 

p
ro

c
e

s
s 

a
c
ti
v
e 

a
c
ti
v
e

 f
o

r 
e

a
s
y
 

ta
s
k
s 

v
e

ry
 l
o

w
 

v
e

ry
 l
o

w
 

fa
ilu

re
 

Í
l
o
s
s
 
o
f
 

w
o

rt
h

; 
is

 

e
x
p

la
in

e
d

 
b

y
 

in
s
u

ff
ic

ie
n

t 

c
o

m
p

re
h

e
n

s
io

n
 

o
r 

p
ra

c
ti
c
e

; 
o

r 

w
ro

n
g

 s
tr

a
te

g
ie

s 

fe
a

r 
o

f 
fa

ilu
re

; 

fa
ilu

re
=

lo
s
s
 

o
f 

w
o

rt
h

; t
o

 s
a

v
e
 t
h

e
 

fa
c
e

, 
fa

ilu
re

 
is

 

e
x
p

la
in

e
d
 b

y
 l
a

c
k
 

o
f 

p
ra

c
ti
c
e
 

(w
h

ic
h

 
m

a
y
 

n
o

t 

b
e

 t
ru

e
);

 e
x
te

rn
a

l 

e
x
c
u

s
e

s
 

fo
r 

fa
ilu

re
 

F
a

ilu
re

=
lo

s
s
 

o
f 

w
o

rt
h

; 
no

-

fa
ilu

re
=

s
u

c
c
e

s
s 

F
a

ilu
re

 
is

 

e
x
p

la
in

e
d

 
b

y
 

g
e

n
e

ti
c
 

la
c
k
 

o
f 

a
b

ili
ty

 

s
u

c
c
e

s
s 

s
u

c
c
e

s
s
=

c
o

m
p

e
te

n
c
e

 
(k

n
o

w
le

d
g

e
 

a
n

d
 s

k
ill

s
0 

s
u

c
c
e

s
s
=

p
o

s
it
iv

e
/

h
ig

h
 g

ra
d

e 

e
m

p
h

a
s
is

 
o

n
 

a
v
o

id
in

g
 

fa
ilu

re
, 

n
o

t 
o

n
 

re
a

c
h

in
g
 

s
u

c
c
e

s
s 

N
o

 
e

x
p

e
c
ta

ti
o

n
s
 

o
f 

s
u

c
c
e

s
s
, 

if
 it
 

h
a

p
p

e
n

s
, 

it
 

is
 

a
ttr

ib
u

te
d

 t
o

 l
u

c
k 

L
e

a
rn

e
r 

ty
p

e
s 

S
u

c
c
e

s
s-o

ri
e

n
te

d 

O
v
e

rs
tr

iv
in

g 

F
a

ilu
re

-a
v
o

id
a

n
t 

F
a

ilu
re

-a
c
c
e

p
ta

n
t 

 

4. Failure-accepting students. Failure-accepting students accept failure and give up the struggle to 

demonstrate their ability and maintain their self-worth (Covington & Omelich, 1979). In essence, they 
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neither approach success, nor avoid failure. Students attribute the cause of failure outcomes to their 

lack of ability (an internal and stable factor = entity view) and blame themselves (because of low 

ability) for failure. They also attribute the cause of success outcomes to external, uncontrollable 

factors. It means that effort is just a waste of time.  

Therefore, failure-accepting students show similarity to students with learned helplessness, 

those who probably are capable of academic success, but think their efforts are useless. They are not 

motivated to study, because they believe that past failures are due to their lack of ability. Therefore, 

motivating these students is very hard because positive reinforcement for successes does not work 

with them, and to persuade them that they could succeed in the future occasions is difficult (Covington 

& Omelich, 1985).  

In table 2.3 the characteristics of these types of learners are summed up by the researcher, to 

make their comparison easier. 

Empirical support for these views is given by the study at the University of Michigan. A series of 

self-esteem studies has been conducted on more than 600 college freshman students three times during 

the year by the psychologist Jennifer Crocker (2002). Crocker made this study in order to prove that 

the dependence of self-worth on external factors is actually harmful to oneôs mental health. She was 

also arguing in her study that oneôs self esteem is an internal sense of worth and without self-worth 

self-esteem does not work. Overall, the students in her research indicated to have a high level of self-

esteem. The question was about what they base their self-worth on. Their responses and distribution 

was as follows: 

-  More than 80% -  academic competence, 

- 77% -  their family's support,  

- 66% - doing better than others,  

- 65 -70% - their appearance (womenôs response) 

The findings of Crockerôs (2002) study were interesting according to the responses of college 

students: 

- Students who base their self-worth on academic performance, appearance and approval from 

others (all external reasons) reported more tension, anger, academic problems and relationship 

conflicts because of higher levels of alcohol and drug use.  
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- As they have serious problems in their personal and social life, they also have problems in 

academic performance.  

- They did not reach academic success, despite being highly motivated and studying more than 

enough each week, compared to the students who did not rate academic performance as 

important to their self-worth. 

- College students, who based their self-worth on academic outcomes, also report conflicts with 

professors and greater tension.  

- Conversely, college students, who based their self-worth on internal sources, not only felt 

better, but also received academic success and were less likely to use drugs and alcohol.  

- These students have higher motivation to be successful academically, but their self-worth does 

not dependent on their academic performance and outcomes.  

- She also argued that college students, who base their self-worth on academic outcomes, might 

be overwhelmed by the feelings of failure, and their anxiety might interfere with their 

motivation and then learning.  

 It is important for educators to inspire mastery goal-oriented behavior, therefore, they need to 

identify students with failure-avoiding or failure-accepting orientations.  

Educators, especially teachers, in their class context have to realize the value of true self-worth. 

They need to answer these questions: 

-  Are their students proud of themselves for who they are, regardless of what they stand for or 

what actions they take? 

- Are they valuable or worthy as persons in their eyes?  

Teachers also have to realize that there are many psychologically beneficial ways for a person to 

value him/herself and assess his/her worth as a human being. Therefore,  teacherô important role is to 

find out how to build this type of self-worth in their students and give the answer why so many students 

lack a feeling of worthiness in mathematics. All educators, who consider true self-worth as the 

studentôs inherent value, have to stop comparing their studentsô ability, capability relative to others as 

well as studentsô academic performance and outcomes with others in class context. Mathematics 

teachers has to support the studentôs self-worth, whatever the studentôs achievement in mathematics 

is. The students should be treated respectfully and not humiliated in front of other peers. However, 
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privately, a teacher can recommend a student to change the majors for the one which is not based on 

the knowledge of mathematics.  

To sum up the analysis in the sub-chapter, the researcher made up Table 2.4. 

Table 2.4. Bases of self-worth and mathematics learning goal types 

Bases Learning goals 

Competence (due to involvement) Mastery goals 

Support (teacher, family, others) Mastery goals 

Comparison to others Performance-approach goals or performance 

avoidance goals, according to comparison results 

(Designed by the researcher) 

It is evident that teachers, to help students pose adequate goals and acquire knowledge and skills, 

should: 

¶ not compare students to each other or let them make such comparisons, especially 

conclusions, who of them is gifted in mathematics and who is not (here the story about 

Isaac Newtonôs low grades in mathematics at school is helpful); 

¶ explain that competence depends on efficient (with right cognitive strategies) work, not 

on genetic inclinations or gender only (here the story about Sophia Kovalevskays is 

useful); 

¶ explain effective cognitive strategies;  

¶ work with parents who should not put wrong and harmful ideas in their childrenôs brains; 

¶ provide sufficient doable practice, with difficulty level increasing step by step.   

 

2.3. The ways studentsô ability beliefs influence their goal orientation in achievement in 

mathematics 

"If I have the belief that I can do it, I shall surely acquire the capacity to do it even if I may not have 

it at the beginning" - Mahatma Gandhi (quoted in Deats, 2005, p. 107).  
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Studentsô judgments about their ability to complete a task (efficacy expectations + outcomes 

expectations = self-efficacy) play a major role in predicting the academic achievement at different 

levels of education and in different subject matters, specifically, mathematics (Bandura, 1997). In 

order to examine the interaction between self-efficacy belief and achievement goals as motivational 

variables and learning strategies in predicting student mathematics achievement, as well as which 

goals are related to studentsô beliefs and expectations about their capabilities to perform successfully 

in math subject, this subchapter was introduced in this study. 

According to the perspective of Albert Bandura's Social Cognitive Theory, behavioral, 

personal, and environmental factors interact to motivate learners and improve (or decrease) their 

academic performance. If we want to apply this theory for learning mathematics, we can describe this 

interaction as teacherôs performances during teaching-learning process (behavioral factors), which are 

influenced by how the students themselves are affected (cognitive factors) by all instructional 

strategies and conditions (environmental factors). Figure 2.2 illustrates this interaction. 

 

Figure 2.2. Interactions of behavioral, personal, and environmental factors to motivate students and 

improve mathematical performance (made up by the researcher) 

tecaher's performnace 
(behavioral factors)

instractional 
strategies and 
conditions  ( 

environmental 
factors)

student's 
personal factors 

(behaviors 
which are 
affected 
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 This social-cognitive perspective also indicates that studentsô goal orientations and beliefs are 

formed by their perceptions of the learning environments and conditions. Therefore, it is essential to 

examine how studentsô goals and beliefs are formed and maintained in different learning 

environments. For instance, verbal encouragement (e.g. óYouôre really good at mathematicsô or óThis 

is a doable task, just be attentive and thoughtfulô) and the use of authentic assessment tasks in units 

is more likely to emphasize a mastery goal orientation. Consequently, this influence promotes 

individual growth and mastery of mathematical skills (Phan, 2012).  Besides, individualsô self-

efficacy beliefs may influence the goals which they adopt for learning. Researchers (Elliot & 

Harackiewicz, 1996) describe goal orientation as studentsô reasons for engagement in an activity for 

learning. However, it is important for educators to consider the fact that learning experiences may 

influence studentsô self-beliefs about learning, and this influence may result in the adoption of 

different goal orientation (Phan, 2012).  

Even if learners have skills and knowledge to perform a task, they have to have a certain level 

of expectations (efficacy and outcome expectations) for success before they take the action. Studentsô 

confidence of their own mathematics ability (mathematics self-efficacy) to solve tasks in mathematics 

is an important factor which affects the learnerôs own learning process (directs his or her own learning) 

and effectiveness of learning. It is also an essential predictor of studentsô performance, efforts and 

goal orientation. Studentsô beliefs / expectations are a fundamental part of mathematics learning; 

unless students think they can get the desired result in the subject, they will have no stimulus to study. 

However, the main point is what their desired outcomes are. Are these outcomes valuable for the sake 

of learning? If students believe that the task is useful / interesting and they can do it, it helps students 

to overcome obstacles or succeed solving difficult problems.  

The performance-approach-goal-oriented students have a rather high level of test anxiety, 

because they have the wish to be as good as or better than other peers (extrinsic motivation). Also, 

these students believe that their success depends on luck or ability rather than on effort, therefore, 

when they come across with difficulties, they quickly stop trying. It means that for the aims of lifelong 

learning performance-approach goals are not beneficial. At the same time, mastery-goal-oriented 

students frequently claimed that they have a strong wish to become proficient for the sake of 

knowledge. So they prefer challenging tasks, because these students have a vital belief concerning 

success that competence grows thanks to insistent work. These students also increase their amount of 
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effort that they apply to the task and their persistence in completing the task when they come across 

difficulties in academic success, because effort is the key for success. 

Understanding studentsô motivation and finding ways to predict success and improve 

persistence, while facing difficulties (academic performance) is always an essential topic of 

educational researches. Among these researches, Phan (2012) examined the developmental directions 

of self-efficacy and achievement goals in the content area of mathematics. The objective of his 

research was to find out the rate of change of self-efficacy and mastery and performance-approach 

goals and their possible influences on academic achievement in mathematics with the second-year 

students enrolled in mathematics class (a sample of 228 students: 106 females and 122 males) over a 

period of two  years. He addressed the research question ñIs there an increase in a mastery goal 

orientation, and likewise a decrease for a performance-approach goal, over the course of oneôs 

learningò (Phan, 2012, p. 112)?  The empirical evidence in this regards suggests that self-efficacy 

beliefs for academic learning change continuously, as peer pressure and the need to identify and 

affiliate socially with others may affect and form studentsô academic self-efficacy beliefs.  

 

Figure 2.3. Development of self-efficacy, mastery, and performance-approach goals over time 

(Source: Phan, 2012, p. 117) 
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According to Phan, Figure 2.3 shows the levels of self-efficacy, mastery and performance-

approach goals over the four particular times (time 1, 2, 3, 4) for the learning of mathematics. This 

figure especially indicates an increase in growth of personal self-efficacy, mastery, and performance-

approach goal orientations over the four occasions. In the comparison of development of self-efficacy 

and achievement goals, Phan found that mastery goal orientation had a steeper slope in change than 

that of personal self-efficacy or a performance-approach goal. This emphasizes for teachers that 

students at university level have more tendency  to be interested and intrinsically motivated in learning 

course material rather than to be extrinsically motivated (i.e., motivated by expectations of external 

reinforcement and punishment). This brings to conclusion that teachers should organize classroom 

management strategies based on the mastery-learning goal orientations. Thus, they have more chances 

to make their students more enthusiastic and inspire studentsô interest in mathematics, which will help 

students to develop their mathematical competence through practice and effort. Teachers also should 

evaluate students with criterion-referenced assessment (designed to measure student performance 

against a fixed set of predetermined criteria or learning standards) rather than norm-referenced 

assessment (designed to compare and rank test takers in relation to one another). Teachers who believe 

that mastery-learning approach is more beneficial in mathematics, should provide for students: 

- direct support and additional instruction in mathematics skills that students have not yet 

developed, 

- one-to-one-help, if  students are struggling to understand,  

- supplementary work for the skills that students are having difficulty acquiring, 

- appropriate learning conditions which help students to make connection between mathematics 

and real-world applications in order to inspire interest and curiosity.  

Continuous improvement of the self-efficacy level as a mediator in learning process is an 

essential factor for teachers. Learners with high mathematics-efficacy beliefs may arouse and ease 

themselves to seek more mastery in their learning activities and development of mathematical skills 

(Phan, 2012). On the other hand, students who have mastery goals which promote in-depth 

knowledge, interest, and intellectual curiosity may also instill ongoing positive self-efficacy beliefs 

for academic learning. It seems clear that mastery goals and self-efficacy have a reciprocal effect.  

Learners with high mathematics-efficacy beliefs may arouse and ease themselves to seek more 

mastery in their learning activities and development of mathematical skills (Phan, 2012). On the other 
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hand, students who choose mastery goals which promote in-depth knowledge, interest, and intellectual 

curiosity may also develop ongoing positive self-efficacy beliefs for academic learning. It seems clear 

that master goals and self-efficacy have a reciprocal effect. Researchers have consistently asserted 

that students, who adopt mastery goals, possess a higher self-efficacy (Middleton & Midgley, 1997; 

Pajares, Britner & Valiante, 2000), because, like mastery-oriented students, students with high self-

efficacy: 

-       tend to have positive patterns of learning (pay more attention and provide more effort in class); 

 - often use strategies to produce personal achievement, reduce vulnerability to tension and 

anxiety; 

- heighten and sustain their efforts and persist in the face of difficulty;  

- approach difficult tasks as challenges to be mastered rather than as threats to be avoided; 

- set themselves challenging goals and maintain strong commitment to make learning 

meaningful;  

-          more often develop reasonable goals.  

As a result, students, who have positive self-efficacy beliefs about learning mathematics, are 

more likely to choose mastery learning. Researchers (Elliott & Dweck, 1988) indicate that self-

efficacy and performance goals have an effect on each other in predicting studentsô learning and 

achievement. According to their findings, self-efficacy plays a moderating role between performance 

goals and forms of learning. Besides, students with performance goals are not providing adequate or 

appropriate adjustment to the patterns of learning. Based on Elliott and Dweckôs results, Dweck and 

Leggett (1988) suggested that students having high self-efficacy for learning can have adaptive 

patterns of learning in performance approach. Therefore, self-efficacy has the most direct effect on 

mathematics achievement, compared to other constituents of the achievement goals, and students, 

who adopt performance goals, were highly dependent on the level of self-efficacy (Elliott & Dweck, 

1988).  

In its nature mathematics is always seen as a hard subject in comparison with other subjects. 

Teachers, while planning lesson activities, have to take into consideration that every failure experience 

debilitates studentsô commitment and decreases mathematics-efficacy beliefs, as well as it may 
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consequently lead to other undesirable outcomes and behaviors. This is because students, when they 

perceive that their capabilities are not enough to accomplish the task, will develop low mathematics 

efficacy and have little expectations of success that may in turn lead to increased anxiety, lower 

productivity, and decreased commitment (Winne, 1997).  

By stimulating and motivating their students, teachers should help and encourage them to apply 

more effort in order to use mastery learning strategies in their studies. Thus, students will gain more 

confidence in learning mathematics and will be less worried or concerned about their performance 

compared to their peers. However, mastery goal orientation in mathematics may decrease with time 

and students may gradually proceed to orient towards performance goals. So, teachers not only have 

to persuade students to choose mastery goals, their task is also to help students maintain these goals. 

Continuous action in this direction is essential, as there are so many influences that can move students 

from mastery goals to performance ones (such as repeated failure, the increasing difficulty level of 

the course, other studentsô undeserved success or failure).  

The basic reason for this need is that in mathematics some parts / spheres are purely theoretical in 

nature (e.g., algebra and calculus); because of that mathematics does not look directly linked with 

studentsô majoring in mathematics career. In this case teachers should emphasize that mathematical 

skills can be applied in many spheres of life, besides, mathematics helps develop mental faculties and 

reasoning abilities in learning process.  

From an educational perspective, the interrelations between self-efficacy, mastery, and 

performance-approach goal orientations have a number of implications for teaching practices in 

mathematics classes, such as:   

¶  Performance approach highly depends on strengthening studentsô mathematics-efficacy 

beliefs, whereas students who adopt mastery goals already possess a higher self-efficacy for 

academic learning. The supporting evidence has been provided by the study of Monhenspour, 

Hejazi, and Kiamanes (2008). According to their empirical results, they state that self-efficacy 

has the most direct effect on mathematics achievement, compared to other motivational 

variables, whereas mastery goals have a significant indirect effect on mathematics 

achievement through self-efficacy, learning strategies and persistence. 
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¶ Learnersô judgments about their ability to complete a task (efficacy expectations + outcomes 

expectations = self-efficacy) stimulate and motivate students to apply more effort to make use 

of alternative cognitive strategies (e.g., mastery-learning approach) in their studies.   

¶ Considering the importance of mathematics, teachers have to develop pedagogical strategies 

(recognizing of obstacles that exist in the studentsô mathematics learning process) and help 

students to develop their mental faculties and reasoning abilities by improving mastery 

approach to learning mathematics.  

¶ Learners with high mathematics-efýcacy and outcome expectations are motivated, as they are 

conýdent about tasks, and persist when tasks are difýcult. Therefore, they are more willing to 

produce mastery-oriented behavior, such as taking more effort, and improving mathematics 

skills. Therefore, the main aim in this case is to help students to produce mathematics-efficacy 

beliefs during teaching-learning process, because learners with low mathematics-efýcacy and 

outcome expectations are interested / involved in learning, as they are easily discouraged by 

failure.   

To sum up the analysis of relationships among studentsô beliefs concerning the utility of the 

subject and tasks and their self-efficacy, learning strategies, efforts, performance, and learning goals, 

the researcher developed Figure 2.4. It is easy to see in the figure that all variables have either a direct 

or an indirect impact on each other. 

Specifically in the contexts of learning at university teachers should give more importance to 

studentsô effort than to their exam results.  In order to provide this, they should develop more formative 

assessment tasks with a possibility to improve the grade (thus, reducing test anxiety). They should 

also use authentic assessment tasks (research assessments) that emphasize mastery learning and non-

evaluative normative criteria. Thus they can stimulate their studentsô interest and curiosity in the 

process of learning mathematics. If mathematics is not their majors, but just a compulsory course, this 

can be done in relation to their specialty courses, while, if mathematics is their majors, such tasks may 

be related to various spheres of life (finances and banking, economics, physics, astronomy, etc.).   
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Figure 2.4. Interrelationships among the utility of the subject and tasks, studentsô self-

efficacy, learning strategies, efforts, performance, and learning goals (developed by the 

researcher) 

Teachers may also choose to design their teaching objectives and pedagogical strategies in order 

to awake mastery goal orientation (e.g. ómathematics in natural scienceô). It is generally known that 

nature is not chaotic, it is organized by certain regularities, many of which can and even should be 

mathematically described.   

Number Patterns in Mathematics  

For instance, the so-called Fibonacci numbers can be applied to various calculations in 

biology, architecture and so on. Fibonacci series is formed by adding the latest two numbers to get the 

next one, starting from 0 and 1. Mathematics teachers can use a related authentic assessment task: 

searching where Fibonacci numbers take place in the nature. Students can present findings with their 

friends.   

Result 1: The number of petals in a flower consistently follows the Fibonacci sequence. Famous 

examples include the lily, which has three petals, buttercups, which have five, the chicory which has 

21, the daisy which has 34, and so on. (Source: Knott, 2016).  
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Result 2: Fibonacci's Rabbits. Suppose a newly-born pair of rabbits, one male, one female, are put 

in a field. Rabbits are able to mate at the age of one month so that at the end of its second month a 

female can produce another pair of rabbits. Suppose that our rabbits never die and that the female 

always produces one new pair (one male, one female) every month from the second month on. The 

question is: How many pairs will there be in one year? 

 

 

Figure 2.5. The number of pairs of rabbits in the field at the start of each month (see Knott, 

2016) 

Result 3: Golden Ratio. Another example can be found in the nature and human body. It is Golden 

Ratio. If we take the ratio of two successive numbers in Fibonacci's series, (1, 1, 2, 3, 5, 8, 13 ...) and 

we divide each by the number before it, their ratio seems to be settling down to a particular value 

which we call the golden ratio or the golden number phi=1Ŀ618034 é  Phi ratio also can be used by 

architects and painters to create some of the greatest pieces of art. For instance, some claim that the 

ógolden rectangleô can be found on the famous painting of Mona Lisa. These ratios have been also 

used in the construction of the most famous structures like the Parthenon and the Great Pyramid of 

Giza. When this ratio is found in architecture, taking the form of a ógolden rectangleô, or in nature, on 

a plantôs spiral or even on a human face, it represents beauty and they are very aesthetically pleasing. 

Thus, it seems wise for architects and painters to include the ratio in their designs.  

Students like doing tasks related to other sciences and real world. They can choose their findings 

according to their additional interests and hobbies. They can be asked to make calculations based on 

their theoretical findings.  
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  Teachers also have to consider that from the perspective of LLL (Life-Long learning) it is 

beneficial to educate a social milieu that accentuates the saliency of a mastery goal learning in order 

to increase the chances of success and effectiveness (Urdan, 2004).  

 

2.4. The classroom management strategies for the efficiency of mathematics teaching-learning 

process 

The purpose of this subchapter is to present some mathematics teaching implications in the 

classroom based on the findings of goal orientation theory. Choosing mastery-oriented classroom 

management strategies influence the amount and the quality of student learning, as well as the 

studentsô persistence to continue learning. In this part new critical classroom management strategies 

will be offered that are especially important for defining the success of teaching and learning 

mathematics. 

It has been shown in the dissertation that mastery goals positively impact: 

¶ The attitude towards mathematics as a learnable and useful course; 

¶ The decrease of mathematics anxiety, in particular, test anxiety; 

¶ The increase of effort-based self-efficacy; 

¶ The increase of intrinsic motivation; 

¶ The ability of students to objectively and realistically assess their knowledge and skills. 

Over the years, educational researchers have investigated many factors considered to affect 

student learning such as school/university, class size, teacher, and other effects. Although there are 

many factors that can affect studentsô learning, researches articulate that individual teachers can 

produce powerful gains in student learning, even if the teacherôs school/university is highly 

ineffective, and class size and levels of heterogeneity are too big (Marzano, Marzano, & Pickering, 

2003; Wong & Wong, 2001; Wright, Horn, & Sanders, 1997). Figure 2.6, for instance, shows the 

effects of a school versus a teacher on students.  

  The studies conducted by Marzano et al. (2003) in Tennessee, Dallas, and Boston were based on 

the data acquired from students over time. They used a research process called meta-analysis to 
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synthesize the results over the last 35 years. That research enabled to separate the effect on student 

achievement of a school from the effect of an individual teacher.  

 

 

Figure 2.6. Effects of a school vs. a teacher on student entering at 50th percentile (Source: 

Marzano, Marzano & Pickerimg, 2003, p. 3)  

Teachers perform many functions in a typical classroom, which is considered to affect student 

learning significantly, such as: 

¶ Making wise choices about the most effective instructional strategies to teach for lesson 

mastery,  

¶ Designing syllabus to facilitate student learning, and  

¶ Making effective use of classroom management techniques in order to provide an 

environment in which teaching and learning can build successfully (Marzano et al., 2003). 

But surely one of the most important teacherôs functions is that of classroom manager. Though 

each of these functions is a necessary component for effective teaching-learning process, effective 

instructional strategies and a good syllabus design cannot take place in a poorly managed classroom. 

Teachers struggle to teach, and students most likely learn much less than they should, if studentsô 

behaviour is disorderly and disrespectful. In these cases, both teachers and students suffer. Therefore, 

teacherôs main responsibility is organizing a well-managed classroom where the students can learn in 

a mastery-oriented environment (Wong & Wong, 2001). The students need to know how to be well-

prepared for the class (whether they need some additional equipment or guidebooks during the 

practical tasks). To keep students attentive, the application of visual aids will be useful. These may be 
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Power Point Presentations, prepared beforehand for the explanation of the new materials (so that the 

lecturer does not turn their back to them in the process of explanation). Contemporary PPPs permit 

the effect of the text appearing step by step, to let the students follow the process of solving the 

problem (instead of having whole text in front of the eyes from the very beginning). This will organize 

the teacher, too, as she/he will have to keep in pace with the appearance of words / mathematical 

symbols.  

The teacher needs to have students acquainted with the procedures of group work (whose function 

in the group is doing what; what should the group do when it when needs teacherôs help or to ask 

question). This will permit to reduce the working noise in the process of group work. When students 

work in groups, they should be seated in such a way that the teacher can easily approach any group.     

Wright, Horn and Sanders (1997) indicate in their study that the primary importance for 

determining studentsô success has teacherôs performance. They also assert that ñthe immediate and 

clear implication of this finding is that seemingly more can be done to improve education by 

improving the effectiveness of teachers than by any other single factorò (Wrignt, Horn, & Sanders, p. 

63). It is clear that at the heart of all these inquiries is the core belief that teachers make a difference 

in their studentsô success. In this dissertation well-managed classroom is emphasized over a well-

disciplined classroom, because effective teachers have effective management skills, not just discipline 

technics.  

Some special ótraffic rulesô may be introduced in the group, with corresponding signs (no entrance, 

attention, etc.), this will make teacherôs aid especially timely and effective. While not called for help, 

the teacher, however, moved from one group to another, to be sure that they do not deviate from the 

task, do not go a very wrong way or simply do not chat / loaf instead of working.  

Additionally, effective teachers in their teaching-learning management focus on more quality of 

engagement and the perseverance to learning in the face of difficulties rather than gained results in 

mathematics (Ames & Archer, 1988). In this respect Bloom indicates that, ñmastery goals may be 

optimal for academic engagementò (Bloom, 2009, p. 179).  

Teacherôs main role is to produce positive attitudes towards learning mathematics, this will help 

developing and maintaining mastery goals in students. The benefits of adopting mastery-learning 

management in the classroom environment can be listed as follows: 
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¶ Establishing positive relations with teachers and students,  

¶ Increasing mathematics-efficacy beliefs that lead to successful academic outcomes eventually, 

¶ Helping students become more self-motivated, 

¶ Encouraging students to accept challenging tasks, 

¶ Providing students to use adaptive learning strategies, 

¶ Helping students to adopt intrinsic motivation and show greater effort,  

¶ Helping students to persist in the face of difficulties. When they face challenging tasks, they 

try harder and work longer to accomplish the task. 

Therefore, mathematics teachers have to adopt mastery-oriented classroom management strategies 

in their lesson activities. Amesôs (1992, p. 267) offers the following structure and instructional 

strategies that may be useful as a guide for creating mastery-oriented classrooms (Figure 2.7).  

    
 Structure  Instructional Strategies Motivational Patterns 

  

  

  

  

  

  

Task 

·         Focus on the 

meaningful aspects of 

learning activities 

·         Design tasks for 

novelty, variety, diversity, 

and student interest 

·         Design tasks that offer 

reasonable challenge to 

students 

·         Help students establish 

short-term, self-referenced 

goals 

·         Support the 

development and use of 

effective learning strategies 

·           

  

  

  

  

  

  

  

  

  

  

  

  

   
·         Focus on effort and 

learning 

·         High intrinsic interest 

in activity 

·         Attributions to effort 

·         Attributions to effort-

based strategies 

·         Use of effective 

learning and other self-

regulatory strategies 

·         Active engagement 

·         Positive affect on high 

effort tasks 

  

  

  

  

  

Authority  

·         Focus on helping 

students participate in the 

decision making 

·         Provide órealô choices 

where decisions are based on 

effort, not ability evaluations 

·         Give opportunities to 

develop responsibility and 

independence 

·         Support the 

development and the use of 

self-management and 

monitoring skill 
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Evaluation/Recognition 

·         Focus on individual 

improvement, progress, and 

mastery 

·         Make evaluation 

private, not public 

·         Recognize students' 

effort 

·         Provide opportunities 

for improvement 

·         Encourage view of 

mistakes as part of learning 

·         Feelings of 

belongingness 

·        óFailure-toleranceô 

  

 

Fēgure 2.7. Classroom structure and instructional strategies supporting a mastery goal  

(Source: Ames, 1992, p. 267) 

Table 2.5 below helps to understand which type of goals should be used in the classroom. As 

no good teacher consciously holds classes based on avoidance goals, these goals are not included in 

the table. 

 

Table 2.5.  Mastery and performance-oriented classroom management compared 

Mastery-goal-oriented classroom 

management: 

Performance-goal-oriented classroom 

management: 

Teacher emphasizes success / competence thanks 

to hard work and effort. 

Teacher emphasizes success / competence due to 

ability and intellectual capacity. 

Teacher focuses on studentsô effort and strategy 

use (when a student fails, s/he gives constructive 

feedback about studentôs effort and strategy use). 

Teacher focuses attention on comparing studentsô 

performance and capacity to each other.  

Teacher gives tasks from easy to difficult, 

increasing difficulty step by step. 

Teacher avoids challenging tasks to let students 

succeed.  

Teacher is a modelling problem-solving and 

assessment, then a student who is often successful  

fulfils the task, then weaker students are guided by 

the teacher (or peers) 

Teacher simply uses problem-solving and 

assessment, without explaining their logic (e.g., 

does not present rubrics to students). 

Teacherôs main belief is that studentsô 

mathematics-efficacy can be increased with 

mastery goal oriented behaviors.  

Teacherôs main belief is that competitive lesson 

activities make students more confident and so 

mathematics-efficacy will be higher.  
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Studentsô desire for developing skills is higher 

than their fear of failure. Formative assessment is 

emphasized. 

Studentsô desire to pass / get a high grade is 

emphasized. Summative assessment is 

emphasized. 

Pair and group work is used, to let students share 

problem-solving strategies. 

Whole-class and individual work is used, to boost 

competition. 

Students give importance to self-improvement and 

mastering tasks, because teacher wants students to 

work for the sake of learning.  

Students give importance to outperforming others 

and getting the highest grades, because teacher 

wants students to work for the sake of a grade. 

When competition is organized, it is between 

groups, not between individual students. 

Competition (who finishes the task first and 

correctly is rewarded) is often applied. 

There is no limit in the way of success. Students determine their level of success and put 

limit to it, comparing themselves to their peers. 

 (developed by the researcher) 

From the table it is reasonable to see that mastery goals are more beneficial to students in terms 

of mathematics achievement. However, it does not mean that performance approach and extrinsic 

motivation are completely useless. When they are used as a supplement to mastery goals and intrinsic 

motivation, such as checking that specific steps are being accomplished toward a mastery 

goal, performance goals might also be useful in the classroom as long as mastery goals are the main 

focus. Supporting ideas are given by some researchers (Harackiewicz et al., 2002) that endorsing the 

performance-approach goals is beneficial, especially when mastery goals are endorsed first of all. 

However, very little research has been conducted on the relation of multiple goal contexts (with 

mastery and performance-approach goal structures) to student learning. 

It is important to make sure that the performance goals do not promote failure-avoidance 

(performance-avoidance-oriented) behavior, such as avoiding unfavorable judgments of capabilities 

and looking incompetent. Also they should not be used to compare studentsô accomplishments. As 

mentioned before, this competitive assessment strategy may disrupt learning by inspiring avoiding 

failure (performance-avoidance orientation), rather than endeavor for success (Covington, 2000). The 

empirical evidence for this view has been provided by Federici, Skaalvik, & Tangen (2015) in a study, 

examining the effects of mastery and performance-avoidance goal orientations on studentsô 

achievement-related behaviors. These researchers found that mastery goal orientation is associated 

with lower levels of anxiety and more use of help-seeking behavior, whereas performance-avoidance 
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orientation predicted higher levels of anxiety and less use of help-seeking behavior (Federici, 

Skaalvik, & Tangen, p. 146). 

To introduce some reasonable amount of competition (extrinsic motivation and performance- 

approach goals) is useful, to make mathematics classes more lively and emotional. If groups are not 

constant, but created for each particular task, every student will from time to time experience the 

positive emotions of being the winner (the winner may be just the team which fastest yields the correct 

answer or offers the most original solution / proof, etc.; in this case an independent jury which is not 

part of any team needs to be selected).    

It has been shown in the dissertation that, in order to develop studentsô mastery goal orientation, 

teachers should use: 

¶ Explanation and persuasion: teachers, in the process of feedback, should underline the 

success of those students who keep trying irrespective of failure, they should give 

examples of mathematics geniuses who were viewed by teachers as underachievers, etc. 

The teacher needs to show the applications of each concrete studied theoretical materials, 

to prove that the course has a high value. Explaining the value of the knowledge of 

mathematics on the whole is also mathematics teacherôs task. 

¶ Attitude  change: Even if students try hard in mathematics, but fail due to low ability to 

study the subject, their self-worth should not suffer. Teacher should respect all students as 

personalities and demonstrate this respect. In private talk the teacher might recommend 

the student to change the specialty, before it is too late, so that the studentôs self-worth 

would not need to suffer during a long professional lie.  

¶  Modelling: teachers should share with students their own experiences of failure and how 

they overcame them, teachers should serve as problem-solving models themselves, then 

choose student-models who can solve the problems well, and eventually put from time to 

time the óweakestô students in the roles of successful problem-solvers (especially, 

presenting the results of group-work).  

¶ Organization of activities: providing interesting and authentic tasks, applying pair and 

group work in order to let students share knowledge and strategies; arranging activities 

from the easy to the difficult ones. Independent work, such as projects, should be 

stimulated, to increase studentsô autonomy.    
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¶ Creating a friendly classroom atmosphere: the teacher using supporting comments and 

cues, the students not permitted to laugh at each otherôs mistakes.  

¶ Assessment: applying students self and peer-assessment; providing constructive feedback 

during the formative assessment, in order to let students increase their achievement; 

avoiding giving negative assessments in the beginning of the course, giving a chance to 

retake a quiz or to redo unsuccessful homework, before it is eventually graded.  

Of course, none of these (except activities and assessment) can be pre-planned parts of the class, 

they just occur, when the need arises.  

During the experiment, the students of the experimental group were encouraged to develop their 

competence rather than to pass a test or get a high grade.  

¶ Initially the teacher informed the students about when and where the skill would be used 

practically and the benefits of mathematical education in order to stimulate their higher-order 

cognitive skills.  

¶ Examples were also chosen which were meaningful for the students and attracted their 

attention to learning the given topics.  

¶ Jobs where mathematical skills are useful were discussed. For instance, geometry (the part of 

mathematics that is concerned with the question of size, shape, relative position of figures and 

properties of space) is used in the construction of buildings, bridges, etc. (in engineering and 

architecture), to find the area of anything.  

¶ Teacherôs and studentsô real world examples were discussed.  

Sample Activity: 

           In Logarithmic Functions section (from the Barnett, Ziegler, & Byleen, 2011, textbook 

Calculus for Business, Economics, Life Sciences, and Social Sciences) earthquake events can be used 

as a world problem in the lecture dealing with Logarithmic functions. 

While discussing logarithmic functions, it is mentioned that they are used in modelling and 

solving many types of real world problems. For example, the decibel scale is a logarithmic scale used 

to measure sound intensity, and the Richter scale is a logarithmic scale used to measure the strength 

of the force of an earthquake. Besides, an important business application of logarithmic functions has 

to do with finding the time it takes money to double, if it is invested at a certain rate compounded a 
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given number of times a year or compounded continuously. This requires the solution of an 

exponential equation, but logarithms play a central role in the process.  

Before the theoretical part started, the teacher spoke to the students about earthquakes and how 

their intensity is measured. 

            For instance: In 1935 Charles Richter defined the magnitude of an earthquake to be 

 

Where ôIô is the intensity of the earthquake which is defined according to the data on a seismograph 

measured a hundred kilomenters from the centre of the quake) and óSô is the intensity of a óstandard 

earthquakeô' (whose amplitude is 1 micron =ρπ cm). Richter studied many earthquakes that 

occurred between 1900 and 1950.  

The teacher explained that each number increase on the Richter scale indicates an intensity 10 

times stronger. For example, an earthquake of magnitude 6 is ten times stronger than an earthquake 

of magnitude 5. An earthquake of magnitude 7 is times 100 times stronger than an earthquake of 

magnitude 5. An earthquake of magnitude 8 is 1000 times stronger than an earthquake of magnitude 

5.   

Question: The famous San Francisco earthquake of 1906 measured 8.25 on the Richter scale 

and the 1989 earthquake in Newcastle, Australia measured 5.50 on the Richter scale. How many times 

more intense was the San Francisco earthquake than the one in Newcastle? 

Solution (modelled by the teacher): Let Ὅsf= the intensity of San Francisco 

                 Let In= the intensity of Newcastle 



 
 

76 
 

M(Isf)=ÌÏÇ =8.25,  ρπȢ   =    , Isf= S  ρπȢ  

 M(In)= ÌÏÇ =5.50,   ρπȢ    =  , In= S  ρπȢ  

   =   
 Ȣ

Ȣ
   = 

Ȣ

Ȣ
   =ρπȢ Ȣ  =ρπȢ     ḙυφς  

So the San Francisco quake was approximately 562 times more intense than the one Newcastle.    

Immediate progress assignments: Matched problems are the applications of the textbook that 

accompany each of the completely worked examples to help students gain a solid knowledge of the 

basic topics and assess their own level of understanding before moving on.  

So, after the explanation and modelling the solution, in order to observe the immediate progress, 

some matched problems have been given, such as: 

1. A recent earthquake in Japan on March 11, 2011 was one of the biggest recorded, measuring 

9 on the Richter scale. How many times more intense than if the earthquake had a magnitude 

of 8.6?  (Answer=2.5) 

2. An earthquake In Istanbul on August 17, 1999 had a magnitude of 7.4. In the same year, 

another earthquake was recorded in Italy that was 6 time stronger. What was the magnitude of 

the earthquake in Italy? (Answer=8.2) 

 First of all, these real-life problems increased studentsô feeling of the usefulness of the 

mathematics course and their curiosity. Besides, focusing on the meaningful aspects of learning 

activities is very important aspect in mastery-learning.  

As a sample, see the solution steps versus studentsô challenging points and mastery learning 

strategies that teacher should follow during the learning process. To stimulate the development of 

studentsô mastery goals they were not asked to come to the board and to try to solve the problems. 

Also any other external reward was not used. The teacher tried to serve as a problem-solving model. 

In the solution process the students were encouraged by telling them: This is the time to increase your 

awareness about your strengths and weaknesses about this section.  

In this particular case the students had to understand that in order to give them constructive 

feedback they had to try to solve the given questions. Then the teacher was able to recommend them 
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some ways to overcome weaknesses and challenges. Group work was emphasized to enable the 

students to share the knowledge and problem-solving strategies.  

For the first question prerequisite knowledge was converting the first sentence to an equivalent 

mathematical sentence or equation. The solution steps were offered by the teacher and were written 

on the board. The students were split into groups of three people in each and had to follow the steps.  

 The students were encouraged to write the first sentence in algebraic form such as:  

Step 1: ὓ =ÌÏÇ=7.4  

Some groups had difficulty on the converting step and could not move further. They needed 

direct support and additional instruction in this step. Therefore, the teacher also had to be aware of 

this weakness of the students to give them sufficient examples and supplementary work. The grpus 

raised their hands and the teacher approached them.  

Step 2: Like the first step, the teacher wanted the students to convert the second sentence to an 

equivalent algebraic form. 

         ὓ =ÌÏÇ 

Step 3: The information that was given to solve the problem also had to be written in algebraic 

form. Such as:  Ὅ φὍ  (The Intensity of Italy is 6 times stronger than Istanbul) 

Step 4: In order to calculate ὓ  (magnitude of Italy) the students needed to choose which 

way had to be followed. They had to decide themselves which way had to be used as a solution step. 

They had to be free in their choices. The teacher, instead of telling the solution step directly, increased 

their judgmental views by letting them make mistakes. The teacher encouraged the students to take 

the risks, explaining that making mistakes actually is part of learning that teaches students the correct 

way which they remember much better than when the solution is given by the teacher directly, because 

this is their own discovery. The teacher also did not let the students to interpret their performance as 

óIf I successfully get the result, it means that I am smart, while a failure means that I am dumbô. 

Instead, the teacher told them that failure was the result of insufficient effort and thought. They had 

to realize that as long as they sufficiently try hard, they can eventually perform the task successfully. 

 After trying the solution ways they found the correct way which is the best one to get the result.  
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Since  Ὅ φὍ   and    ὓ =ÌÏÇ   then,   ὓ =ÌÏÇ  (Substitution φὍ into Ὅ  ) 

                                                               ÌÏÇφ ÌÏÇ  (Division rule) 

                                                               ÌÏÇφ ὓ   (since, ÌÏÇ= ὓ =7.4) 

                                                               = ÌÏÇφ + 7.4  

                                                               = 8.2   (since, ÌÏÇφ 0.8) 

 

 In each solution step the teacher let the students self-referenced feedback in order to increase 

the studentsô desire for developing skills by asking the properties of logarithmic functions which the 

students have to use (e.g. óWhere division and multiplication rules can be appliedô?). The groups 

individually received immediate explanation whenever they needed it by rising their hands without 

disturbing the othersô solving process. 

 The groups that were unable to solve the problem or made some mistakes were individually 

consulted by the teacher on how to improve their skills.   

 The home assignment was given, which required from the students to answer the question: Is 

there another way to solve the problem? By doing so, opportunities were given to the students in order 

to develop responsibility and independence. The homework had to be done individually.  

 Such questions are established as short-term goals in order to help students to realize their 

strengths and weaknesses. Besides, these goals have 4 essential constituents: proximity, difficulty, 

specificity and feedback. As long as the teacher involves them in the teaching relevantly, the students 

have more opportunities to be successful in mathematical tasks. When the students learn how to 

produce more ideal and realistic goals, they can manage challenging goals without frustration, anxiety 

and feeling hopeless. 

 Proximity:  Step by step students realize their weak sides and learn how to fix them (reaching out 

and end-state are close). In order to provide proximity development and the use of self-management 

as well as monitoring skills, students should be supported by teacherôs verbal perseveration.  

Difficulty:  The task difficulty level should increase step by step. In mastery-learning activities 

teachers should design tasks that offer reasonable challenge to students. 
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Specificity: The task should be related to a certain topic which is being taught at the moment. 

Students have to understand what mathematical knowledge, e.g., dealing with logarithmic functions, 

as in the example above, they need to master while doing a certain task. 

Feedback: Teacher needs to mention in feedback how much progress the student has made on the 

way to mastering the material and what else she/he still has to do. Feedback makes it clear for the 

students whether the level of efforts is relevant and in the right direction or should be improved. 

However, while providing opportunities for improvement, teachers have to be careful about making 

studentôs assessment. In mastery-learning-based activities it should be private, not public. In other 

words, formative assessment is emphasized. Constrictive feedback is based on effort, not ability 

evaluations. Thus, students give more importance to self-improvement and mastering tasks. 

 

2.5. Conclusion to Chapter 2 

Mathematics is a human activity which arises from experiences about the logic of shapes, quantity 

and arrangement of sets of numbers or objects which becomes an integral part of culture and modern 

civilization of everyday life and work. Teaching mathematics effectively is quite hard to attain, usually 

students find mathematics a boring and very difficult subject if they do not have enough capacity. 

However, their teachers must know how to change their views.  

In order that students positively answer the questions: óCan I do this task?ô and óDo I want to do 

this task?ô they need to have some practical motives. To contribute to the studentôs perception of 

mathematics as a whole as well as of a particular mathematical task as doable, the teacher has to 

provide a clear explanation, make oneôs presentation well-organized, to serve as a model of 

mathematical problem-solving. The visual component of teaching should effectively use colors, 

shapes, italics and bold fonts, to draw studentsô attention to the most important information.   

The teacherôs duty is to show them how problems from various spheres of everyday life can be 

solved by application of mathematical methods. Theoretical mathematical topics have to be followed 

by practical tasks dealing with authentic problem-solving: in biology and architecture, text analysis 

and engineering, etc. When students will know how they will use their mathematical knowledge in 

the future, they will manage to answer the question: ôWhy do I want to do this task?ô   
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Besides understanding the potential applications of each theoretical issue that students have to 

learn, they need to gain enough experience, so sufficient practice has to be provided both as classwork 

and homework. Pair and group work is especially useful for that, as students can share learning 

strategies and knowledge from each other. When results of group work are presented to the whole 

class (e.g., as a project), either all students should share the presentation piece by piece or a usually 

less successful (óweakô) student should do it, to help him/her to increase his/her self-concept, to 

experience success, to increase his/her involvement and the groupôs desire to bring the solution of the 

problem to all group members.   

Students need a positive experience of learning, to form self-efficacy and to increase it step by 

step. This is why teaching by the didactic principle ófrom the easy to the difficultô is essential. This 

principle should be applied not only to the degree of the difficulty of tasks, but also to the way they 

are done: 

¶ By the teacher to the whole class, describing aloud his/her actions step by step and 

reminding the relevant formulae or rules. 

¶ By a couple of normally successful students in front of the whole class, explaining aloud 

their actions. 

¶ In pairs and/or small groups (3-5 students in a group, including at least one expert student). 

¶ Individually, but then getting teacher feedback. 

¶ Individually, but then getting peer feedback. 

¶ Individually, in a test accompanied with a key, getting peer or teacher support only if/when 

needed.  

Challenging tasks are definitely needed, to provide the internal motivation of successful students. 

On the other hand, they should not be the major type of tasks offered, besides, they should be used as 

tasks for bonus points rather than as basic tasks.     

It is essential, first of all, that teachers themselves have positive views on studentsô abilities to 

fulfill mathematical tasks, that studentsô success depends on their effort and comprehension (at least) 

no less than it depends on their genetic capacities. Only on that condition will teachers be able to pass 

these views to students.  
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Teachers who set such goals for students as getting a positive ( a passing or a high) grade, who 

talk all the time about the forthcoming difficult text, etc., will never have students who pose mastery 

goals for themselves. Teachers need to inspire their students to learn mathematics as a very useful and 

interesting subject. In the process of formative assessment, after a student does something wrongly, 

she/he should be given a chance to retake the task / test. This will permit him / her to concentrate on 

the mastery goal rather than on achievement one. Some teachers do not give any grade on a particular 

component of assessment to the student during the semester, until she/he manages to get a 

positive/high grade (according to the level of the studentôs previous achievements), in order to 

stimulate them to for a needed skill, instead of moving to the new task, without forming the 

prerequisite skills).       

The emotional state of students matters much. This is why funny creative tasks are important. 

Funny / entertaining tasks help students forget about the hardness of mathematics as a subject. 

Students should not all the time think about being assessed. Sometimes they need to feel that doing 

mathematical tasks may be fun / enjoyable. Besides, when students make mistakes, the feedback that 

they get from the teacher should be constructive: first underlining what they did correctly and then 

suggesting better ways to develop their skills. Also, to develop a positive emotional climate in the 

class, a celebration of earlier less successful studentsô positive and especially high grades can become 

a good tradition in mathematics class.  

Thus, the model of mastery-goal-oriented teaching mathematics at university is schematically 

presented in Table 2.6.  

Table 2.6. The model of mathematics teaching supporting the development of mastery goals 

in students  

Teacher Ą Activities Ą Assessment Ą Students 

Develops positive views 

in him/herself, 

concerning studentsô 

abilities to learn 

mathematics in general 

and do the particular 

task. 

Are doable (follow the 

path from easy to 

difficult), some of them 

ï used as bonus - also 

challenging, They are 

numerous and various 

enough, many of them 

are authentic.  

Formative assessment is 

emphasized. The 

feedback provided is 

constructive 

(underlining success and 

the ways to overcome 

failures) and leaves the 

student a chance to 

improve oneôs skills.  

Under teacherôs impact 

develop positive views 

on the course as a whole, 

as well as on particular 

tasks. They develop a 

view that their efforts 

will be rewarded ï a 

positive view on 
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themselves as learners of 

mathematics.   

Serves as an effective 

model of problem-

solving, also chooses 

effective models / 

experts among students 

to help him/her teach   

Among activities there 

are whole-class, 

individual, pair and 

small group ones, which 

provides involvement of 

all students and sharing 

knowledge, skills and 

strategies. 

Peer and self-assessment 

is employed, so that 

students develop their 

self-efficacy and self-

motivation. 

Due to enough effective 

tasks, teacher and peer-

support boost their self-

efficacy and motivation 

to learn mathematics (to 

do a particular task), 

realizing its value. 

Teacher clearly 

presents the materials, 

doing his/her best to 

make them learnable.   

Among activities are 

finding examples to 

illustrate the theoretical 

materials learned, 

problem-solving 

Typical errors are 

discussed, but their 

discussion is not linked 

with a particular student. 

When individual 

comments are needed, 

this happens between 

teacher and student, not 

publicly.  

Teacher is not the only 

material presenter in the 

class, all students are 

involved in material 

presentation. 

Creates a safe, friendly, 

supportive classroom 

atmosphere 

Some activities are 

funny and for 

entertainment;  

Not all activities are 

assessed. A chance is left 

to improve the results 

and to overcome the 

failure. 

Feel relaxed, 

debilitating anxiety is 

avoided, which 

contributes to higher 

motivation. 

 

Mathematics teachers have to be flexible and creative enough to achieve that students choose 

mastery goals. The tasks that they use should be various, in order not to cause boredom. Teachers 

should provide opportunities for students to demonstrate and communicate conceptual and procedural 

knowledge by using mathematics related to real-world examples. Thus the mastery-learning approach 

will help teachers to create learning experiences that challenge and engage students to think critically, 

creatively and deeply about mathematics. They will realize that mathematics is all around us and it is 

the art of explaining the world around us and of everything we do. Moreover, it is the integral part of 

our lives, for instance, money, engineering, sports, architecture, art, even in nature and animal lives. 

Teachers should believe that integration of math subject with real world events and application is the 

most effective way for mastery of the subject-related skills. Besides, mastery-goal oriented learning 

eliminates too much competition among learners and encourages them to work together towards 

common goal. 
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CHAPTER III.  RESEARCH HELD TO TEST THE HYPOTHESIS OF THE 

STUDY 

 

As it has been shown in the introduction, the goals of this study were to find out the answers to 

the questions: 

1. How do the applications of Achievement Goal Theory impact studentsô achievement in 

mathematics at university?  

2. Do successful students (with an average point of 2.0 or above) and unsuccessful students (with 

an average level below 2.0) differ from the point of view of their goal adaptations?  

3. How do the applications of Achievement Goal Theory influence studentsô expectancies for 

success, beliefs about ability, usefulness, importance and interest for mathematics?  

The literature analysis in chapter one has shown that students who have mastery goals are usually 

the successful learners. Studies dealing with students who have performance approach goals yield to 

a certain degree contradictory results. Many enough researchers (Elliot & Church, 1997; Harackiewicz 

et al., 2002; Law, Elliot, & Murayama, 2012; Senco, Hulleman, & Harackiewicz, 2011) find it also 

effective, however, others (Elliot, 1999; Urdan, 2004; Kaplan & Maehr, 2007; Mirzaei et al.,  2012; 

Middleton & Midgley, 1997) have doubts concerning the efficiency of this approach. The majority of 

the researches held dealt either with general achievements of students or their achievements in other 

courses than mathematics. This is why the goal of this research was to find out the impact of the three 

goal orientations (mastery, performance approach and performance avoidance) on university studentsô 

success while learning mathematics.  

With these research goals in mind, the study involved two stages: 

1) A case study (questionnaire survey) held in 2014/2015 academic year at private Suleyman Sah 

University with 53 students majoring in Business and Administrative Science, to see whether 

there was a correlation between studentsô achievements in mathematics and their learning 

goals.  

2) An experimental study held in 2015/2016 academic year at private Suleyman Sah University 

with 39 students  majoring in Business and Administrative Science, which would define, 
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whether, as result of teaching, following the offered model, the students of the experimental 

group would change their learning goals and improve their academic achievement.  

  

 3.1. Research methods and instruments  

As mentioned in the introduction, the research methods were quantitative. The case study 

(empirical correlational research) applied a questionnaire for diagnosing goal types possessed by 

students and studentsô assessment in mathematics which was done via a midterm test, two quizzes and 

a final exam. The tests involved multiple choice questions, but solution steps were also demanded 

from students.   

  

3.1.1. Questionnaire for assessment of goal type in students 

The questionnaire applied for defining the type of studentsô goal motivation type was created 

by Elliot (Elliot and Church, 1997).   It is called Elliotôs AGQ - Achievement Goal Questionnaire. It 

is normally used to find out which goals are used by students in achievement situations. It was 

modified in connection with learning mathematics.  The questionnaire items are very important for 

several reasons. Firstly, studentsô achievement goal orientations are important to understand their 

reasons or purposes of engagement in academic behavior, because learnersô goals in academic 

behaviour increase or decrease the amount of effort and energy that they apply during the activities. 

Secondly, different goals foster different responses of learning patterns, which include cognitive, 

affective, and behavioral components. They are very essential domains of motivation. These 

components help us to decide which one is more or less effective in achievement situation. 

            This questionnaire focuses on three dimensions: Mastery Goals, Performance Approach Goals 

and Performance Avoidance Goals. The questionnaire consists of the following subscales: self-

efficacy, learning strategies and persistence adopted from the instruments of Miller et al. (1996) and 

Middleton and Midgley (1997) was administered.     

 The instrument consists of 18 items with 3 subscales including mastery goals, performance-

approach goals, and performance-avoidance approach goals. The response scale for all the items in 
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the survey was a 5-point Likert scale: maximum point (5) for ócompletely agreeô and minimum point 

(1) for ócompletely disagreeô. The items were in three sections: mastery goals, performance-approach 

goals and performance-avoidance goals. Each section involved six items. When given to the students, 

the items were mixed up, not to lead them to choosing one group of goals, but to assess each item as 

it is. The mean value for each goal has been found by adding up the points obtained for all items and 

dividing the sum by the number of items (six). 

In order to identify a studentôs main goal orientation type, the total point of each section was 

calculated and divided by 6 to find the mean of the goal type. The goal which received the highest 

grade was chosen as the studentôs dominating goal. For instance:  

Student 1: MG= 22/6= 3.7 

                 PAG=28/6= 4.7 

                 PAvG=14/6= 2.3  

These mean values indicate that student 1 is performance-approach goal oriented (according 

to the highest mean result ï 4.7). 

This questionnaire instrument was used twice during the term: 

¶ Initially, before the experiment, to all 39 students who volunteered to participate in the survey. 

¶ Second time, at the end of the term, to the 20 experimental group students. The questionnaire 

was not given to the control group students as there was no intervention done which could 

have caused any significant change in their learning goals.  

 

3.1.2. Studentsô mathematical knowledge assessment at private Suleyman Sah University  

The other variable of studentsô academic achievement in mathematics was measured by 

studentôs tests. Studentsô GPA is the average of studentsô mathematics test results. The obtained 

results were calculated based on the following categories of GPA: 
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Sample test questions: Test comprises 20 questions and each of them ócostsô 5 points. The 

course book has a ready-made Test-Gen program which allows lecturers to choose questions based on 

the topics under study. There many questions in this program from easy to hard which makes the 

program very useful for the course. Here are some prospective questions based on the syllabus. 

Choose the one alternative that best completes the statement or answers the question. 

Solve the problem. 

1) If $4,000 is invested at 7% compounded annually, how long will it take for it to grow to 

$6,000, 1) assuming no withdrawals are made? Compute answer to the next higher 

year if not exact. 

[A = P(1 + r)t] 

 

 A)  B)  C) 7 D)  

Solve the problem. 

4) Suppose that $2200 is invested at 3% interest, compounded semiannually. Find the 

function for the 4) amount of money after t years. 

A) years 6 B) 2  years C)  years 5 D)  years 8 

Use the properties of logarithms to solve.  

2) log (x  +  10)  -  log (x  +  4)  =  log x  

A) - 5 B) 6 C) 2 ,  -  5 D) 2 

3) log 6  (4x  -  5)  =  1 
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A)  A = 2200 (1.015)t 

B)  A = 2200 (1.015)2t  

C) A = 2200 (1.0125)2t  

D) A = 2200 (1.03)2t 

5) An initial investment of $12,000 is invested for 2 years in an account that earns 4% 

interest, 5) compounded quarterly. Find the amount of money in the account at the end 

of the period. 

A)  $12,994.28 B) $994.28 C) $12,865.62 D) $12,979.20 

 
Solve the equation. 

6) Solve for x: (Ὡ . Ὡ = Ὡ  

 

8) ÌÏÇὓ  

 

9) ἴἷἯ╫
╢

╡╣
= 

 

 

 

Use the graph to evaluate the indicated limit and function value or state that it does not exist. 

10) Find lim f(x) as x approaches to 0 from the negative and  lim f(x) as x approaches to 

0  from the positive side.   

 
A)  5; Does not exist 

B)  Does not exist; does not exist  

C) 5; -1  

D) -1; 5 

 
 

A) M  log b  9 B) 9   + log b  M C) M  + log b  9 D) 9   log b  M 
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The graph of y = f(x) is shown. Use the graph to answer the question. 

 20) Is f continuous at x =0?  

 
 A) No B) Yes 

 

3.1.3. Questionnaire for assessment of studentôs expectancies for success, ability beliefs and 

subjective task values.   

This questionnaire instrument is named as Ecclesôs ExpectancyïValue Theory Achievement 

Questionnaire (Wigfield & Eccles, 2002). In order to find out how the applications of achievement 

goal theory influence studentsô expectancies for success, beliefs about ability, usefulness, importance 

and interest in mathematics, the Ecclesôs ExpectancyïValue Theory Achievement Questionnaire has 

been used. In each statement a 5-point Likert scale has been used, with scores ranging from 1 to 5.   

The purpose of this questionnaire is to examine whether possessing mastery-learning goal 

motivation has a more positive impact on studentsô expectancies for success, beliefs about ability, 

usefulness, importance and interest towards mathematics. These questionnaire items are very 

important, as learnersô competence-related beliefs, expectancies for success, usefulness, importance 

and interest for the subject predict their achievement goal adaptation and performance.  

Items to Assess Studentsô Ability Beliefs: 

1. How good in mathematics are you?  

1. Very poor    2. Poor          3.  Fair           4. Good                5. Very good  

2. If you were to list all the students in your class from the worst to the best in mathematics, where 

would you put yourself?  

     1. One of the worst   2. Below average     3. Average     4. Above average    5. One of the best 

3. Some kids are better in one subject than in another. For example, you might be better 
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in mathematics than in reading. Compared to most of your other school subjects, how good 

are you in mathematics?  

1. Much lower in mathematics than in other subjects  

2.  Slightly lower in mathematics than in other subjects 

3.  About the same   in mathematics and in other subjects 

4. Higher in mathematics than in other subjects 

5. Much higher in mathematics than in other subjects 

Items to Assess expectancies for success: 

How well do you expect to do in mathematics this year? 

 1. Not at all well   2.  Slightly well        3.  At average level          4.  Well              5. Very well 

5. How good would you be at learning something new in mathematics?  

1. Very poor    2. Poor          3.  Fair           4. Good                5. Very good 

Items to Assess Usefulness, Importance, and Interest: 

1. Some things that you learn at school help you do things better outside of class, that is, they are 

useful. For example, learning about plants might help you grow a garden. In general, how useful is 

what you learn in mathematics? 

 1. Not at all useful          2. Slightly useful            3. Moderately useful          4. Useful               5. 

Very useful 

2. Compared to most of your other activities, how useful is what you learn in mathematics? 

1. Not at all useful          2. Slightly useful            3. Moderately useful          4. Useful               5. 

Very useful 

3. For me, being good in mathematics is ééééééééééééééééé..  Complete the 

sentence with the one of the followings. 

 1. Not at all important                       2. Of little importance                            3. Moderately important   

  4. Important                                     5. Very important 

4. Compared to most of your other activities, how important is it for you to be good at 

mathematics?  

1. Not at all important                       2. Of little importance                            3. Moderately important   

  4. Important                                     5. Very important 

5. In general, I find working on mathematical assignments  
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1. Very boring                            2. Moderately boring                                            3. Slightly 

interesting      

4. Ķnteresting                            5. Very interesting (fun) 

6. How much do you like doing mathematics tasks?  

1. Not at all                 2. Little              3. Somewhat                4. Much             5. Very much  

This questionnaire instrument has been used just before the experiment. 

     

3.1.4. The pre-test  

A diagnostic algebra test was applied as a prior to the course to help students assess their 

prerequisite skills. This is a ready-made test in the textbook (Barnett, Ziegler, & Byleen, 2011, p. 20), 

which consists of 49 questions dealing with different basic algebraic rules covered in the lectures. 

A sample of diagnostic algebra test: 

1. Replace each question mark with an appropriate expression that will illustrate the use of the 

indicated real number property: 

a. Commutative (.): x(y+z) 

b. Distributive: (2+3).x 

Problems 2-4 refer to the following polynomials: 

(A)   3x-4 

(B)    x+2 

(C)   2-3ὼ 

(D)    ὼ+8 

2. Subtract the sum of (A) and (C) from the sum of (B) and (D).  

3.  Multiply (C) and (D).   

In Problems 5-7, perform the indicated operations and simplify. 

4. φȢ  ςὥ σὦ  

5. (2x y)(2x+y) ςὼ ώ  

6. Write in scientific notation:  

(A) 4,065,000,000,000                          (B) 0.0073 
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Write Problems 7-8 in completely factored form relative to the integers. If a polynomial cannot 

be factored further relative to the integers, say so. 

7. τὼ ώ - 9ὼ 

8. ρςὼ+5x-3 

9. In the problem perform the indicated operation and reduce to the lowest term.   -  

10. Change to rational exponent form:   φЍὼ - 7 ὼ ρ  

 

3.2. Participants 

In the case study, Elliotôs AGQ (Achievement Goal Questionnaire) and Wigýeld and Ecclesôs 

ExpectancyïValue Theory Achievement Questionnaire were given to 53 freshman students from the 

faculty of Business and Administrative Science in the spring semester of the academic year 2014-

2015.  They were selected randomly from the volunteers in mathematics classes. Mathematics 

(Calculus) is a compulsory course at the faculty. 43.4% of the sample were female and 56.6% were 

male.  

In the experimental study, AGQ was applied to 39 volunteer sophomore students from the 

faculty of Business and Administrative Science in spring semester of 2015-2016 education year.  

41.1% of the sample were female and 58.9% were male. They were selected randomly from volunteer 

students in mathematics class. Further, AGQ was given to 20 (experimental group) sophomore 

students after the treatment. 40% of the sample were female and 60% were male. 

A permission from the university administration was received to hold both the case study and 

the experiment (see the appendix). The participant students were explained that the research results 

would be anonymous and would be used for the purposes of research only, none of them would be 

harmed in any way. However, they were also informed that they could quit from the experiment at 

any moment. Some students who dropped out of the research did in due to academic reasons, this was 

not related to the experimental procedures.  
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3.3. Results   

3.3.1. First stage: case study  

 

The empirical evidence about studentsô goal adaptation and their success in mathematics was 

provided by the study held by Sekreter and Doghonadze (2015). In their research they found a 

significant difference in goal adoption between the successful and unsuccessful students. In the 

research Elliotôs AGQs were given to 53 freshman students of the private Suleyman Sah University  

(Turkey). The students were from Calculus 1 class, the course which is compulsory for them, and their 

course book was Calculus for Business, Economics, Life Sciences, and Social Sciences (Barnett, 

Ziegler, & Byleen, 2011). The course is delivered in 3 contact hours per week during one semester. 

The participants were selected randomly from the volunteers in mathematics classes. 43.4% 

of the sample were female and 56.6% were male. According to the gained result, they indicated that 

ñmastery goals were positively related to good academic standing, whereas performance-avoidance 

goals were negatively related to good academic standing and performance-approach goals yielded 

relatively good results but not better than mastery goalsò (Sekreter & Doghonadze 2015, p.69). 

According to their results, students with mastery goal orientation were more successful than students 

with performance goal orientation.  

Table 3.1. Average results of AGQ in the case study 

Goal type/average 

points received by the 

students for the 

corresponding section 

MG answers PAG answers PAvG answers 

MG students (32) 3.33 2.48 2.26 

PAG students (7) 2.88 3.26 2.60 

PAvG students (14) 2.13 1.83 2.84 

 

According to the obtained results, it was judged that there were quite many students with 

mastery goals among the respondents, however, non-mastery goal students constituted about 40%, 

which is undesirable for efficient teaching.  
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Table 3.2. Studentsô GPA (grade point average) and their types of motivation  

GPA/ goals types Number of 

students (out of 

53) 

Mean of GPA (out 

of 100) 

Standard deviation Standard error of 

measurement 

Mastery goals 32 76 18.08 3.20 

Performance-

Approach Goals 

7 65 27.23 10.29 

Performance-

Avoidance goals 

14 47 22.33 5.97 

 (Source: Sekreter & Doghonadze 2015, p.69-70) 

Table 3.2 shows the number of students whose goal orientations were mastery (MG), 

performance (PAG) and performance avoidance goal (PAvG), as well as their grade point average. It 

also shows their GPAs, standard deviations and standard error of measurement.  According to this 

table, among 53 students the successful group - who are in good academic standing - (32 of them) 

have mastery goals, and the unsuccessful group (14 students) have performanceïavoidance and 7 of 

them ï performance-approach goals. The average results of those students in mathematics whose goal 

adoptions are mastery learning is 76 (out of 100 possible), while performance approach is 65 and 

performance-avoidance is 47. The standard deviations and the standard errors are quite similar for the 

students with all types of goals, so their results are commensurable.  The table reveals that the students 

with MG have the highest mean results (2.95), with PAG  have lower results (2.46), while the students 

with the PAvG have the lowest results (2.38).   

Table 3.3. Correlations between goal orientation and scores in mathematics 

Goals r p-value 

MG               0.60* 0.00 

PAG 0.25** 0.07 

PAvG -0.24** 0.08 

*Correlation is significant at 0.001 level 

** Correlation is significant at 0.10 level 

(Source: Sekreter & Doghonadze 2015, p.70) 
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Sekreter and Doghonadze (2015) in their research found a strong positive correlation between 

MG and the academic success of those students who had them (mean grades in mathematics are 

positively correlated with MG: r = .60, p < 0.01). According to their findings (see table 3.3.), PAG 

also gave a positive, but weak correlation with average grades in mathematics (r =.25, p < 0.10), while 

PAvG correlation turned out to be negative (r = -.24, p < 0.10) (Sekreter & Doghonadze, 2015). The 

research also recommended teachers of mathematics to do their best to change their studentsô goals to 

mastery ones. In their research the students with MG were very successful (average grade 2.0), with 

PAG - relatively successful (average grade 1.0), but not successful enough, while the students with 

PAvG did the worst (average grade 0.0) (Sekreter & Doghonadze, 2015). In the light of the findings 

it is reasonable to say that mastery-learning goal orientation is best fit for achievement in mathematics, 

which coincides with the hypothesis of the study.  

3.3.2. Experiment  

As correlational study permits to see the relations between two or values, but does not permit to 

say which variable is the cause, and which is the result, an experimental study was necessary to find 

out that the goal orientations are the cause and the level of studentsô skills were the results, and not 

vice versa. This is why the independent variables in the experiment were mastery, performance-

approach and performance-avoidance goals, while the dependent variable was the level of studentsô 

mathematics test results. Students with non-mastery goals were selected and underwent a special 

treatment to modify their goals to mastery ones.  

The experiment involved three studies: 

1. Finding out the correlation between studentsô tests results and the goals adopted by students 

while learning mathematics (empirical correlational study) 

2. Finding out how applications of achievement goal theory impact studentsô expectancies for 

success, beliefs about ability, usefulness, importance and interest for mathematics (empirical 

correlational study). 

3. Experiment per se, with two sub-groups (performance-approach and performance-avoidance 

students) who were treated according to the suggested mastery-goal-developing model, to 

increase their mastery goal and to help them change their non-mastery goals to the mastery 

goals. The results of the students who maintained non-mastery goals (ócontrol groupô) were 

compared to the results of the students who developed mastery goals (óexperimental groupô).  
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3.3.2.1. Correlation between studentsô pre-test results and the goals adopted by students while 

learning mathematics 

Studentsô pretest results were compared to their MG (mastery goal), PAG (performance 

approach goal) and PAvG (performance avoidance goal) achievement goal orientation, like in the case 

study. In order to show whether studentsô mean gradesô changes were based on their adaptation of 

achievement goal motivation one-way ANOVA was used.  

 

¶ Null hypothesis (H
0
): The mean results of MG-oriented students is less than or equal to the 

mean results of PAvG and PAG. 

¶ Alternative hypothesis (H
1
): The mean results of MG-oriented students were higher than from 

the mean results of PAvG-oriented and PAG-oriented students. 

The obtained quantitative data were analyzed using Elliotôs AGQ. In order to identify studentsô 

goal orientation, it was given twice to 39 students who were selected randomly among volunteers in 

mathematics class. And then their course exam results were compared to their motivational types.  

According to studentsô first AGQ results from the table 3.4 it can be seen that among 39 students 

16 have PAvG, 15 have MG, and 8 - PAG. The mean results of those students whose goal orientation 

is mastery learning is 75 (out of 100 possible), while for performance approach it is 71 and for 

performance-avoidance - 58. Therefore, the null hypothesis was not confirmed and it is possible to 

say that the mean results of mastery-goal-oriented students is higher than that of students with 

performance-avoidance and performance approach goals. Mastery-oriented students showed the 

highest success.  

 

Table 3.4. Average grades in mathematics of MG, PAG and PAvG-oriented students 

according to the pre-test exam result 

GPA/ goals types Number of 

students (out of 

39) 

Mean result (out of 

100) 

Standard deviation Standard error 

Mastery goals 15 75.33 13.82 3.58 

Performance-

Approach Goals 

8 71.88 10.99 3.89 
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Performance-

Avoidance goals 

16 58.75 17.28 4.78 

 

According to the standard deviation from table 3.4 it is seen that the variability of mean value 

(mean grades) is the highest for the students with performance-avoidance goals, it means that their 

results differ substantially from each other. The standard deviation is still high for the students with 

MG and the lowest ï for the students with PAG. 

 

Table 3.5. ANOVA left -tail test shows significant difference between MG, PAG and PAvG 

oriented studentsô mean of grades 

 

 Sum of squares df Mean square F p 

Between 

groups 

(combined) 

2294.535 2 1147.268 4.566 0.017 

Within groups 9045.208 36 251.256   

Total 11339.744 38    

 

According to table 3.5, it is possible to say that MG, PAG and PAvG-oriented studentsô mean 

grades are significantly different from each other, since p < 0.05. 

 

Table 3.6. Correlations between studentsô types of achievement goal orientations and math score 

variables N (out of 39) Correlation (r) 

Grade & MG 15 0.35 

Grade & PAG 8 0.07 

Grade & PAvG 16 -0.20 

 

      Table 3.6 reveals the existence of a positive correlation between MG and studentsô academic 

success (average grade in mathematics is positively correlated to mastery goal orientation: r = 0.35). 

The PAG yielded a positive, but very weak relationship with the mean grade in mathematics (r =0.07). 

On the other hand, PAvG correlation with the mean grades in mathematics is negative (r = -0.20).  
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All this supports the hypothesis about the interdependence between the learning goal 

orientation and studentsô level of mathematical skills.    

 

3.3.2.2. The impact of goal types on studentsô expectancies for success, beliefs about ability, 

usefulness, importance and interest for mathematics 

Wigýeld and Ecclesôs ExpectancyïValue Theory Achievement Questionnaire was used to 

answer the major research question: in what way does the application of Achievement Goal Theory 

influence studentsô expectancies for success, beliefs about ability, usefulness, importance and interest 

for the mathematics? The questionnaire was given to all students.  

Table 3.7. Correlations between studentsô achievement goal orientations and their ability beliefs, 

expectancy for success, usefulness, importance, and interest items 

 Ability Beliefs 

(r) 

Expectancy for success (r) 

 

Usefulness, Importance, Interest (r) 

 

MG 0.23 0.41 0.34 

PAG 0.28 0.32 0.27 

PAvG 0.04 -0.27 -0.19 

 

Table 3.7 shows a positive correlation between MG and expectancy for success (r=0.41), on 

the one hand, and usefulness and importance of the course / tasks and interest towards mathematics 

(r=0.34), on the other. It also reveals a positive correlation between PAG and expectancy for success 

(r=0.32), on the one hand, and usefulness and importance of the course / tasks and interest towards 

mathematics (r=0.27), on the other. The correlation is obviously lower for students with PAG, which 

coincides with the hypothesis of this dissertation.   

On the other hand, the correlation with ability is the highest for the students with PAG (r= 

0.28). This does not contradict the hypothesis, but only emphasizes that students with performance 

approach view ability in mathematics as a more influential factor than engagement, while students 

with mastery goals think that engagement is more important than abilities, as it has been shown in 

literature analysis as well. As for the students with PAvG, the value of r =0.04 (which is very close to 
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0) indicates that there is no linear correlation between performance-avoidance goals and belief in oneôs 

abilities, which is only natural.   

The other correlation coefficients are between performance-avoidance goals & expectancy for 

success and performance-avoidance& usefulness, importance, and interest demonstrate negative 

correlations (-0.27 and -0.19, correspondingly).  

Table 3.8. Correlations between studentsô expectancy for success & usefulness and importance, 

interest, expectancy for success & ability beliefs and studentsô ability beliefs & usefulness, 

importance, and interest 

 

 

According to table 3.8, it is possible to say that for all students there is a strong positive 

correlation between expectancy for success & ability beliefs (r =.60; -1 < r < +1) and expectancy for 

success & usefulness, importance, and interest (r = .43; -1 < r < +1). These results are quite high and 

show a positive relationship between these two variables. On the other hand, the correlation of ability 

beliefs & task/course usefulness, importance, and interest is a very weak linear correlation because of 

closeness of the value of r=0.18 to 0. It means that the respondents who believe that their success in 

mathematics is related to their inborn ability of learning mathematics do not view it as an interesting 

subject (have no intrinsic motivation), even if their results are good enough.      

3.3.2.3. Experimental group studentsô pre and post-treatment results and their analysis 

The aims of this experiment were 

¶ to assess the efficiency of the suggested model of changing studentsô non-mastery 

(PAG and PAvG)  goals to mastery goals (to see if  the studentsô goals remained the 

same or changed) ï with the help of the repeatedly held questionnaire; 

 R 

Expectancy for success & ability beliefs  0.60 

Expectancy for success & usefulness, importance, and interest  0.43 

Ability Beliefs & Usefulness, Importance, and Interest  0.18 
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¶ to find out, whether the students' grades in mathematics would increase as result of 

goal change.  

In this study also it has been frequently emphasized that for long-term engagement and the 

increase in studentsô effort on the task they should have a vital belief concerning success that 

competence increases thanks to hard work. So, when students become mastery goal-oriented, they 

will believe that success depends on effort and persistence (beliefs of mastery-learning goal- oriented 

students) rather than on luck or ability (beliefs of performance-approach-goal-oriented students). 

Thus, they will have more chances to use effective learning and other self-regulatory strategies and to 

be better learners to achieve their goals for learning mathematics successfully. In this experiment the 

teacher of the óexperimental groupô tried to inspire in her students a strong desire to become proficient 

for the sake of knowledge and the belief that effort is the key for success, not ability.  Everything was 

done so that they would prefer challenging tasks, and their perseverance in completing the task would 

even increase when they would face difficulties. 

 Elliotôs AGQ had been given to 39 sophomore students who were selected randomly in 

mathematics class in order to identify studentsô goal orientation type before the experiment began. 

According to first AGQ results,  15 students out of 39 had MG, while 24 had non-mastery goals: 16 

had PAvG and 8 - PAG. Among 24 students, who were non-mastery goal-oriented, 20 students 

volunteered to continue the research, 8 with PAG and 12 with PAvG.   

During the experiment the non-mastery-goal oriented 20 students, upon their consent, 

underwent a one-semester-long treatment according  to the model, presented in the dissertation.  

See below a typical experimental lesson plan as a sample: 

Goals: a) development of knowledge of properties of logarithmic functions and the relevant 

skills 

           b) Increase of studentsô self-efficacy 

Topic: Properties of Logarithmic Functions  

Materials (in the course book): Section 2.6  (Barnett, Ziegler, & Byleen, 2011, p. 109) 

Technical equipment: PPP, to present the topic 

Presentation of new materials: 
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1. The teacher presents the new topic (15 mins) and solves one problem, based on 

it, as a model. The goal of teacher explanation is to provide new knowledge and serve as 

a model for problem-solving.  

2. A volunteer student solves the next problem, similar to the first one. (10 mins). 

In the process the teacher provides constructive feedback and, if necessary, gives cues. The 

goal is modelling (models are teacher and a more knowledgeable student). 

 

Activities: 

1. The lecturer holds a short conversation about the famous Russian mathematician Sophia 

Kovalevskaya. The goal of this short talk is to raise female studentsô self-confidence and self-

efficacy. (5 mins) 

2. Pair work. Students work in pairs (with the neighbors). Students are given the additional task 

in using basic logarithmic properties to let students share problem-solving strategies and 

observe the immediate progress. 

Matched Problem 4: Write given log functions in simpler forms, as in Example 4 (Barnett, 

Ziegler, & Byleen, 2011, p. 109). 

(A)   ÌÏÇ 

(B)   ÌÏÇ Ⱦ 

(C)  ς  

(D)    

One student (the leader, normally, the óstronger one) generates ideas, the other fulfills the 

actions. When the deadline is reached, the students are given the keys and check their results. 

The pairs who could not fulfil the task or got a wrong answer ask questions. The teacher first 

gives other students to a chance to explain the correct solution. If it does not help, the teacher 

shows on the board the process of problem-solving. (20 mins). 

2. Homework: ex. 2-6 ( (Barnett, Ziegler, & Byleen, 2011, p. 115), questions 1-50. It includes tasks 

on converting exponential forms to equivalent logarithmic functions and vice versa, applying the 

properties of logarithmic functions, solving equations and discussion questions. 

    After the experiment among the 20 students who used to be non-mastery ones initially, 13 

became mastery goal oriented and 7 of them still remained non-mastery. 
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Table 3.9. Second AGQ questionnaire results 

 

Goal type/average points 

received by the students for 

the corresponding section 

MG-oriented 

studentsô GPA 

PAG-oriented 

studentsô GPA 

PAvG-oriented 

studentsô GPA 

PAG students (8 Ą 5) 3.0 1.0 2.0 

PAvG students (12 Ą2) 2.7 1.3 1.0 

 

If in the beginning of the experiment there were 8 students with PAG, at the end, according to 

questionnaire results, there were 5, and even they received lower mean results in the PAG category 

questions than before. Also, if in the beginning of the experiment there were 12 students with PAvG, 

at the end, according to questionnaire results, there were only 2, and even they received lower mean 

results in the PAvG category of questions than before. The experiment has reached 65% success, 

which is a very good result for a one-semester period.   

  At the end of the experiment two questions should be answered, based on the results: 

1.  Did students who were non-mastery initially show a better academic success by gathering 

mastery-learning goals through experiment?  

2. How much success have been reached in the experiment? 

 

Table 3.10. Those studentsô mean of pre-test and post-test results who had non-mastery goals, 

but during the experiment changed their orientation to mastery goals 

 

 

 

 

 

 

Table 3.10 reveals that the studentsô post-test mean results (83.85) are 16.03 points or 23.6% 

higher than pre-test results (67.82). To check whether the difference between studentsô mean pre-test 

and post-test results was statistically significant, Paired Sample t-test was applied.  

 

 
Mean N Std. Deviation 

Std. Error 

Mean 

Pair 1 pre-test & 67.82 13 8.567 2.376 

post-test 83.85 13 10.439 2.895 
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Table 3.11. Those studentsô mean of pre-test and post-test results who had non-mastery goals, 

and during the experiment did not change their orientation to mastery goals 

 

 Mean  N Std. Deviation  Std. Error Mean 

Pair 1 pre-test &  

post-test        

58.57 

66.43 

 

7 

7 

11.073 

5.563 

 

4.185 

2.103 

 

 

Table 3.12. Those studentsô mean of pre-test and post-test results who had non-mastery goals, 

who maintained non-mastery goals 

 Mean pre-exp. Mean post-exp.  Increase 

PAG 55.00 61.00 6.00 (=10.9%) 

PAvG 67.50 70.00 2.50 (3.7%) 

 

In tables 3.11 and 3.12 the results of the students who had non-mastery goals, and during the 

experiment did not change their orientation to mastery goals are presented. They only partially 

developed the relevant views and showed less improvement in their academic success. Performance-

approach goal studentsô results improved by almost 11%, and performance-avoidance goal-oriented 

studentsô results almost have not improved (by 3.7%).  And, of course, the result is not good enough 

and is negatively related to good academic standing. This result in the experiment shows that the 

quality of student learning as well as the will to continue learning largely depends on mastery-learning 

goals students bring to the classroom. The hypothesis dealing with the positive impact of mastery goal 

orientation on studentsô mathematics achievement was supported by the results of the experiment.  

 To see whether the obtained results are statistically significant, Paired Sample t-test was held 

(see table 3.13).  
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Table 3.13. Paired Sample t-test for mean pre-test and post-test results 

 

Paired Differences 

t df 

Sig. (2-

tailed) Mean 

Std. 

Deviation 

Std. Error 

Mean 

95% Confidence Interval 

of the Difference 

Lower Upper 

P

a

i

r  

pre-test & 

post-test 

-21.154 14.456 4.009 -29.889 -12.418 -5.276 12 .000 

 

 

¶ Null hypothesis (H
0
): the mean results of pre-test of the 13 students who were not mastery-

goal-oriented at the beginning of the experiment will not differ from their mean results of post-

test. 

¶ Alternative hypothesis (H
1
): the mean results of pre-test of the 13 students who were not 

mastery-goal-oriented at the beginning of the experiment will substantially differ from their 

mean results of post-test. 

 

Table 3.13 reveals that pre-test exam results have no impact on post-test results. Negative 

correlation has been found between pre-test and post-test results. Therefore, it can be said that pre-

test and final grades do not depend on each other. They show variability. While one of them is high 

in pre-test, in the post-test it may be low or vice versa.  

 

The results have been found at 95% confidence level. The difference between mean pre-test 

exam and post-test results have been found statistically different since the calculated value of  t  falls 

into rejection region for degree of freedom (df)=12 and 5% significance level (t-table value is 2.179). 

So the researcher found it possible to reject the null hypothesis that there is no difference between the 

mean results of the pre-test and the mean results of the post-test and to accept the alternative 

hypothesis that studentsô mean post-test results are statistically significantly higher than the pre-test 

results. Thus, the hypothesis can be viewed as proved, at least for the given group of students.  
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According to the obtained results, it is possible to state that non-mastery students who had not 

possessed mastery-learning goal motivation initially demonstrated a better academic success after 

they became mastery-learning-oriented. Their mean post-test mean result was almost 24% higher than 

their mean pre-test result and it was positively related to a good academic standing.  On the other 

hand, those students who resisted to becoming mastery-learning- oriented, remained non-mastery and 

only partially developed the relevant views showed less improvement in their academic success. 

Performance-approach goal studentsô results improved by almost 11%, and performance-avoidance 

goal-oriented studentsô results almost have not improved (by 3.7%).  And, of course, the result is not 

good enough and is negatively related to good academic standing. This result in the experiment shows 

that the quality of student learning as well as the will to continue learning largely depends on mastery-

learning goals students bring to the classroom. The hypothesis dealing with the positive impact of 

mastery goal orientation on studentsô mathematics achievement was supported by the results of the 

experiment.  

 

3.4. Limitations of the study and suggestions for further study 

Although this research was carefully prepared and reached its aim, it had some limitations.  

First of all, because of the time limit, this research was conducted only a small size of population in a 

single university in Turkey. Although it was representative enough for the given university, it would 

be difficult to generalize these findings for university students at other institutions and countries. This 

limitation can be overcome through replications and additional larger-scale and longer-period studies 

that would use the same or similar methodology of research.   

            These findings suggest that mastery goals are the most efficient ones, so it is desirable to 

diagnose studentsô goal orientations and to persuade those undergraduate students, who come to 

university with performance-approach and performance-avoidance goals to apply mastery-learning 

goals while learning mathematics at university. Teachers also need to help the students who initially 

have mastery goals to maintain them.  

To persuade students change their goal orientations, it is necessary to bring to their minds that 

they may be at risk of failing as well as dropping out of university due to their inefficient goal 

orientation. It is necessary to explain to them that PAvG and even PAG will only temporarily help 
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them save the face, but eventually they will lose their face ï the thing they are so afraid of - will 

inevitably happen.   

 Teachers should inspire the belief that mathematical competence increases thanks to intensive 

and thoughtful work. Teachers should help students realize that mathematics is not only practically 

useful and theoretically beautiful, but also broadly - intellectually and cognitively -beneficial and it 

can be also used as a tool for cognitive development. Teachers also should help students by avoiding 

stressful situations and reducing negative assessments of studentsô genetic capacity of learning 

mathematics. Students who adopt ego-involved goals want to boost positive assessments of their 

competence in order to perform better than others. However, the wish to get high points triggers 

anxiety and the temptation to cheat. Debilitating levels of anxiety drop the studentsô grades, while 

cheating in the process of testing may let the students get passing grades for the exam, but will create 

grave problems for tackling with challenges during their professional careers. 

Teachers, who use frightening their students with test failure in the hope that the students will 

work harder, are deeply mistaken. This will only provoke cheating, as studentsô anyway low self-

efficacy will drop still lower with their óhelpô.  

Another important suggestion according to findings is that, in order to improve studentsô 

achievement in mathematics in school or at university, educators should focus on enhancing studentsô 

academic self-efficacy beliefs through mastery-learning-goal-oriented classroom activities.  The 

research was held at university, but largely the conclusions are applicable to teaching mathematics at 

school, too. In that case additional research might be needed.  

 

3.5. Conclusion of Chapter 3 

The conducted study has revealed the existence of a strong positive correlation between 

mastery-learning goal and studentsô academic success (mean achievement in mathematics is 

positively related to mastery goal orientation: r = 0.35). The performance approach goal yielded a 

positive, but weak relationship with the mean achievement in mathematics (r=0.07). On the other 

hand, performance-avoidance orientation correlation was shown to be negative (r = -0.20).  

The findings of this research explain in detail why among the goals of learning mathematics 

only mastery goals can increase studentsô academic achievement level, without any negative 
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consequences, while having performance-approach goals only creates an illusion of success which 

earlier or later will be dismantled. The negative consequences of having performance-approach goals 

should be explained to students, to persuade them change the goals for more productive ones.  

In fact, students themselves know well that performance-avoidance goals will not (at least, by 

honest means) lead them not only to success, but even to the so much desired face-saving. But, unless 

teachers show them that mathematics is not a sort of a monster, but a difficult (work-consuming), and 

at the same time fruit-giving game of mind, available for all students and not only for specially marked 

at birth geniuses, they will try to procrastinate as long as they can, avoiding at least often occurring 

failures (ideology óLet me fail once in the end than many times on the way and in the end as wellô).  

The students who after the experiment became mastery-goal-oriented did really well (their 

mean results increased by almost 24%, with non-mastery goals - relatively well (performance-

approach studentsô results improved by almost 10%), but not well enough. It reveals that mastery 

approach is more effective than performance-approach and performance-avoidance goals. The 

performance-avoidance students did quite poorly (improved by 3.7% only, which might be a 

fluctuation). The received data are in congruence with the literature viewed above (Mensah & Atta, 

2015). 

The experimental findings permit to conclude that mastery learning goal orientation more 

effectively promotes studentsô expectancies for success. Performance approach goal has a higher 

correlation with studentsô ability beliefs than other goals. It reveals that the students choose only those 

tasks which ï according to their opinion ï they can do, while they ódo not waste their timeô on tasks 

they believe are beyond their capacities. This limits the development of their mathematical skills.  

If learners attribute success to ability, it has situational positive motivational consequences, 

whereas when they fail fulfilling a task in some cases, they attribute this failure to the lack of ability, 

which has negative consequences. On the other hand, increasing studentsô perceived self-efficacy 

(efýcacy expectations: belief that the learner can accomplish a task & outcomes expectations: belief 

that a given action will lead to a given outcome may enhance studentsô mastery goal orientation 

awareness and improve their ability to persevere when approaching challenging tasks, because, 

according to Bandura (1997), mastery experience is the most influential source of creating a strong 

sense of efficacy. Bandura proposed that individualsô efficacy expectations are the major determinants 

of goal setting, activity choice, willingness to expend effort, and persistence. 
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Other gained results proved that students with mastery-learning goal orientation have more 

belief that mathematics as an academic subject is useful and important, and, most importantly, they 

show more interest for the subject. These are essential reasons to persist despite difficulties on the 

way to achievement. Especially, studentsô subjective task values (usefulness and importance) are the 

strongest predictors of studentsô persistence.  

According to the correlations obtained in the research, while the relation of expectancy for 

success & ability beliefs (r=0.60) and expectancy for success & usefulness, importance, and interest 

has a strong positive relation (r=0.43), the correlations between ability beliefs & usefulness, 

importance, and interest (r=0.18) is very weak. This proves that it is essential that students view their 

success in mathematics as much more the function of effort than a function of their genetic abilities 

to learn the subject.  

Research findings also proved that using authentic assessment tasks (research assessments) 

that emphasize mastery learning and non-evaluative normative criteria can stimulate studentsô interest 

while they are learning mathematics. If teachers choose to design their teaching objectives and 

pedagogical strategies in order to awake mastery goal orientation (e.g. ómathematics in natural 

scienceô), they can increase studentsô awareness of real world events which are related to mathematics.  

         It is also possible to conclude that performance approach is not completely useless. When it is 

used as a supplement to mastery goals, such as checking that specific steps are being accomplished 

toward a mastery goal, performance goals might also be useful in the classroom as long as mastery 

goals should be the main focus. Supporting ideas are given by some researchers (Harackiewicz et al, 

2002): endorsing the performance-approach goals is beneficial, if  mastery goals are also endorsed. It 

might be necessary to emphasize that students adopt combinations of goals in different achievement 

situations. The consideration of multiple goals (except performance-avoidance ones) for success in 

learning mathematics might be useful within the achievement goal theory.  
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CONCLUSIONS AND RECOMMENDATIONS  

In accordance with literature analysis and the experimental findings, the following fundamental 

conclusions emerged from the research: 

1. Learning begins with goals. If the posed goals are fruit-bearing, students will be engaged in 

the educational process, persist irrespective the challenges, believe in their ability to learn the 

subject and eventually succeed in learning. Educational psychology has shown that there are 

mastery, performance-approach and performance-avoidance type of goals (ɸmʝs, 1992; 

ɸndʝrmʘn & ɸndʫrmʘn, 1999; Dwʝʩk & Lʝggʝtt, 1988; ɽlliʦt & ʄʩGrʝgʦr, 1999; ɽʩʩlʝs & 

Wigfiʝld, 2002; Mʝʝʩʝ ʝt ʘl, 1988; ʄidglʝy ʝt ʘl., 1998;  Niʩhʦlls, 1990). Literature analysis 

(ɸndʝrmʘn & ɸndʝrmʘn, 1999; ɽlliʦt & ʉhurʩh, 1997; ʄidglʝy ʝt ʘl., 1998; Skʘʘlvik, 1997) 

basically supports the idea that mastery goals are the most productive, performance approach 

is productive to some degree, while performance-avoidance is completely ineffective, even 

harmful. This dissertation confirms the idea for the university students of mathematics.  

2. Mastery goals are those goals which underline the ability to perform certain actions over 

comparison between students, passing the course or getting high grades in it. Mastery goals 

are based on intrinsic motivation and they are the bases of life-long professional development. 

Performance-approach goals may help students to somehow pass the exams, but they seldom 

and insignificantly support the development of skills. Performance-avoidance goals, although 

they seem to students to be face-saving, not only do not save their faces, but also eventually 

damage studentsô self -efficacy and do not lead to fulfilling the course requirements. Both 

performance-approach and performance-avoidance approach provokes students to cheating.   

3. If students believe that the task and the academic course in general is useful and doable for 

them (expectancy-value theory), if they have mathematical self-efficacy, they more likely 

work hard, put up challenging goals, do their best to fulfil the identified goals, and keep trying 

longer when they come across challenges. This is especially important for teaching and 

learning mathematics, which is generally viewed as a difficult course requiring special 

abilities.  

4.  Studentsô goal orientations affect their achievement-related beliefs, values, attitudes, and 

behaviours in learning mathematics. The present study indicated that possessing mastery-
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learning goal orientation is the central determination of studentsô achievements in 

mathematics, expectancy for success, usefulness, importance, and interest.  

5. The result of the study showed that mastery goal orientation yields higher self-efficacy beliefs 

among students compared to those of performance-approach and performance-avoidance goal-

oriented students.  

6. Mastery goals are crucial during the process of development of mathematical skills. Teachers 

should build classroom management strategies on the mastery goals. For this, teachers 

themselves should have positive views on the utility of the subject, its relatedness with various 

life problems, and spheres of human activity. Teachers cannot help students develop mastery 

goals unless they believe in the ability of all their students to tackle with the challenges of the 

course.  

7. Teachers need to inspire studentsô curiosity about mathematics and its applications to solve 

authentic (i.e., real-life) problems. Teachers should stimulate studentsô cooperation versus 

competition. Pair and group work both in class and as homework (preparing projects) helps 

them share knowledge, skills and strategies and thus raise studentsô self-efficacy in 

mathematics. The experience of successfully done tasks motivates students, while often 

experienced failure may lead students to learned helplessness, which has a strong demotivating 

effect.  

8. Mathematics teachers, to stimulate the development of his/her studentsô mastery goals  should 

provide students with: 

¶ a safe, student-friendly learning environment, applying a smile and humour, entertaining 

activities alongside the serious ones; 

¶ clear explanations; 

¶ abundant, doable (from the easy to the difficult) and variable activities, sufficient practice, 

supplementary work for the skills that students are having difficulty acquiring; 

¶ direct support and additional instruction in mathematics, especially for the students who are 

struggling; 

¶ constructive feedback: emphasize success against failure and recommend the ways to 

overcome weaknesses and challenges;  

¶ positive views on their ability to learn mathematics; 
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¶ whole-class, pair, small group and individual work, to take into consideration learnersô 

individual peculiarities and to enable them to share the knowledge and strategies; 

¶ authentic activities, which link mathematics with real-life problems and increase studentsô 

feeling of the usefulness of the academic course. 

Teachers should serve as problem-solving models, by thinking-aloud techniques revealing 

their strategies, and choose effective models among students. However, weaker students 

should often represent the work fulfilled by the group, to motivate the stronger students help 

them, also to let weaker students experience the pleasure of being successful.  

9. The teacher has to improve the classroom management via changing him/herself, activities, 

assessment and students. She/he should first of all change oneôs own views on studentsô 

abilities (believe that they all can do the tasks given and study mathematics), she/he should 

serve as an effective model while presenting the new materials and solving the problems, she 

should also choose effective models among students and ask them to be first to solve the 

problems after him/her, she/he should even use óweakô students as role models (as people who 

managed to overcome problems). The teacher should choose learnable materials or turn them 

into learnable ones, should explain very clearly, and find new viewpoints if the ones she/he 

used havenôt worked. The most important thing in classroom management is to provide a safe 

atmosphere, where no students are judges as devoid of talent either by the teacher or by the 

students. The activities should be arranges from the easy to the difficult ones, the forms of 

activities should vary from individual and whole-class (traditional) to pair and small group 

work (more contemporary). The teacher should combine theory with practice and good 

authentic examples of application of mathematics in real life. Some funny and entertaining 

activities should also find place, especially at the moments when the teacher sees that the class 

is tired.  The assessment should be formative and involve positive, constructive feedback, the 

class should involve peer and self-assessment. The discipline should be responsibility-based 

and not obedience-based discipline. All these measures have to boost studentsô self -efficiency, 

self-confidence and self-worth, thus contributing to their mastery goals development and 

improved competence.   

10. Mastery learning model for mathematics proposes that all students can acquire basic 

mathematical skills when provided with appropriate learning strategies in the classroom. 
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Therefore, choosing mastery-oriented classroom management strategies influence the amount 

and the quality of student learning, as well as the studentsô persistence to continue learning. 

11. If studentsô success-oriented attributions (explanations of successes and failures) depend on 

effort and persistence (beliefs of mastery-learning goal-oriented students) more than on luck 

or genetic ability (beliefs of performance-approach goal-oriented students), they will have 

more chances to be better learners and to achieve their goals successfully in learning 

mathematics. 

12. As it is frequently asserted by researchers (Elliot & McGregor, 1999; Kaplan & Maehr, 2007; 

Middleton & Midgley, 1997; Midgley et al, 1998; Pajares, Britner, & Valiante, 2000; Skaalvik, 

1997), this research also found that performance-avoidance goal orientation in learning 

mathematics is negatively correlated with studentsô academic success.  These students 

demonstrate a relatively low performance and they more tend to lack efficacy expectation for 

success. These students often turn to cheating as a strategy of passing the exam, as they do not 

believe they can do it otherwise. As Covington (1992) indicated, the need to protect self-worth 

arises primarily from a fear of failure. Therefore, if failure seems likely, some students will 

not try, because trying and failing threatens their ability self-concepts. Covington (1992) called 

such strategies failure-avoiding strategies. If this fear of failure is strong, then a student avoids 

certain tasks in order not to look bad or receive negative assessments from others to protect 

his/her self-worth. It is important to make sure that the performance goals do not promote 

failure-avoidance (performance-avoidance-oriented) behaviour, such as avoiding 

unfavourable judgments of capabilities and looking incompetent when the student encounters 

greater challenges. If these goals develop, it is difficult to persuade a student to change them, 

even though they know that these goals eventually lead to complete failure.   

13. As Covington (1992) indicated, the best way to maintain oneôs self-worth for a student is to 

protect oneôs sense of academic competence. Even high-achieving students can be failure-

avoidant because of the question that they ask themselves: What if I try my best and then fail? 

Rather than responding to a challenging task with a greater effort, these students may try to 

avoid the task in order to maintain both their own sense of competence, and othersô conclusions 

regarding their competence. Focusing on the demonstration of competence may cause 

avoiding strategies. Thus, developing competence is the best choice in goal adaptation. 

Besides the pedagogical (clear presentation, effective activities) and managerial (effective 
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planning, student engagement, pair and small group work) ways to support studentsô learning 

and positive views on it, the psychological ways (positive atmosphere in the class, explanation 

of the role of mathematics, of studentsô ability to perform the tasks, of teacherôs belief in their 

abilities) are also very important.  

14. Students need to believe that they are academically competent in order to think that they have 

personal worth in the educational context. However, (summative) assessment, competition, 

and social comparison make it difficult for many students to maintain the belief that they are 

competent academically. If teachers reduce stressful situations and decrease negative 

assessments of competence during the teaching-learning process, they may help students 

overcome these undesirable consequences.  

15. Based on the quantitative findings, this research also concludes that mastery-learning goal to 

instruction can be developed in students by the offered in the dissertation approach. If/when 

reached, mastery goal is capable of enhancing achievement in mathematics of average level 

mathematics learners by inspiring the belief that they can produce the desired outcomes by 

their actions. This finding no doubt will inform the teacher of the need to make their students 

more enthusiastic and inspire studentsô curiosity about mathematics and its possible practical 

applications which help students to develop their mathematical competence through practice 

and effort. These findings will also inform the teacher of the need to accommodate individual 

differences in learners of mathematics, based on the different types of goal orientations. Thus, 

teachers should tailor instruction to the individual needs of the learners of mathematics and 

wait patiently to insure mastery goal-oriented behaviour. By applying mastery goals students 

will pay little attention to (or easily cope with) the challenges met on their way to achievement. 

The dissertation recommends that mathematics teachers should be encouraged to integrate 

mastery-learning oriented strategies in their instructions. 

16. Based on quantitative data analysis, considerable evidence presented in the literature review 

as well as in the given dissertation suggests that university students show the most positive 

interest and learning patterns, higher efficacy expectations for success in learning and using 

mathematics and willingness when their classroom settings emphasize mastery, 

understanding, and improving knowledge, skills and strategies. Whereas classroom 

environments that are focused on demonstrating high ability and competing for grades can 

increase the academic performance of some students to some degree, research suggests that 
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mastery-learning orientation is the best fit for mathematic achievement at university, as only 

this goal orientation has long-term efficacy. 

17.  It is important with regard to academic cheating that studentsô goal orientations will affect the 

types of strategies that students use to complete tasks. Unfortunately, cheating can be used as 

one of strategies. If a studentôs main concern is demonstration of high ability and 

outperforming others (performance-approach goals) or the avoidance of appearing 

incompetent (performance-avoidance goals), then cheating can be used as a strategy to achieve 

these goals. In contrast, if a student is mastery-goal-oriented, cheating will not provide any 

advantages and facilitate the type of learning that will lead to task-mastery (Anderman, 

Griessinger, & Westerfield, 1998). Since mastery-learning oriented students have the desire to 

improve their competence and it is associated with deeper engagement with the task, they will 

not use cheating as their learning (more exactly, grade-getting) strategy. Moreover, these 

studentsô sense of satisfaction with the work is not tied up with external performance indicators 

such as earning high grades. As a result, if oneôs goal is to learn and to become proficient for 

the sake of knowledge intentionally, there is no reason to cheat. 

18. Achievement motivation researchers should investigate the changes in studentsô goal- 

orientation types, ability beliefs, expectancies for success, and subjective values, as well as the 

relations of them during the education years to give more valid explanation for math learnersô 

performance, choice of achievement tasks and persistence on those tasks. 

19. A strong positive correlation was found between the mastery goals and studentsô self-efficacy, 

beliefs in usefulness of the course (mathematics) and studentsô expectations.  A weak, but still 

positive relationship was found between the beliefs in mathematical abilities and students 

desire to learn the course. This view is dangerous only if students get much negative 

experience and feel teacherôs negative views on their ability to learn mathematics. If teacher 

provides a positive regard on their mathematical abilities and explain that success will come, 

it is just the question of effort, patience, persistence and time, this view does not create large 

problems for the development of mastery goals.   

20. The model, developed in the dissertation and tested experimentally, can be recommended for 

further application and investigation.  
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APPENDICES 
 

APPENDIX A:  Data collection questions 

Elliot and Church (1997) AGQ Achievement Goal Questionnaire  

Consider what goals you adopt for math course; that is, what are trying to accomplish during 

math course. Indicate how strongly you agree or disagree with each of the 18 statements listed below, 

using the following 5-point scale: 

Circle 1 to communicate "Strongly Disagree" 

Circle 2 to communicate "Disagree" 

      Circle 3 neither agree nor disagree 

      Circle 4 to communicate "Agree" 

Circle 5 to communicate "Strongly Agree" 

 

Mastery Goals: Individuals have desire to develop skills and improve competence in the field 

they are studying, to learn and understand new things. There are 6 items which deal with mastery-

learning goal orientation. The mean value has been found by adding up the points obtained for all 

items and dividing the sum by the number of items (six). The items below, if assessed highly (4-5 

points), indicate to the mastery goals possessed by the student.   

Item 1. - 1 2 3 4 5    I want to learn as much as possible from this class. 

Item 2.- 1 2 3 4 5    In a class like this, I prefer course materials that really challenge me so I can learn 

new things. 

Item 3. - 1 2 3 4 5     In a class like this, I prefer course materials that arouse my curiosity, even if it 

is difficult to learn. 

Item 4. - 1 2 3 4 5     I desire to completely master the material presented in this class. 
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Item 5. - 1 2 3 4 5     I hope to have gained a broader and deeper knowledge when I am done with this 

class. 

Item 6. - 1 2 3 4 5      It is important for me to understand the content of this course as thoroughly as 

possible. 

Performance-approach goals: Individuals have desire to prove their abilities to others, to create 

the impression of high skills, focusing on the performing better than others. The mean value has been 

found by adding up the following six items and divide by six. The items below, if assessed highly (4-

5 points), indicate to the performance-approach goals possessed by the student.   

Item 7. - 1 2 3 4 5      It is important for me to do better than the other students. 

Item 8 - 1 2 3 4 5       My goal in this class is to get a better grade than most of the students. 

Item 9. - 1 2 3 4 5       It is important to me to do well compared to others in the class. 

Item 10. 1 2 3 4 5       I am motivated by the thought of outperforming my peers. 

Item 11. 1 2 3 4 5    I want to do well in this class to show my ability to my family, friends, advisors, 

or others. 

Item 12. 1 2 3 4 5       I am striving to demonstrate my ability relative to others in this class. 

Performance-avoidance goals: Individuals are concerned not to create the impression of 

incompetence; their main concern is avoiding from failure experiences because of the possibility of 

failure. The following statementsô mean value has been found by adding up the following six items 

and divide by six. The items below, if assessed highly (4-5 points), indicate to the performance-

avoidance goals possessed by the student.   

Item 13. - 1 2 3 4 5     I often think to myself, "What if I do badly in this class?" 

Item 14. - 1 2 3 4 5     I worry about the possibility of getting a bad grade in this class. 

Item 15. - 1 2 3 4 5     My fear of performing poorly in this class is often what motivates me not to 

participate. 

Item 16. - 1 2 3 4 5     I just want to avoid doing poorly in this class. 
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Item 17. - 1 2 3 4 5    I'm afraid that if I ask my instructor a "dumb" question, he or she might not think 

I'm very smart. 

Item 18. 1 2 3 4 5     My goal for this class is to avoid performing poorly. 

 

Scoring Key 

  

Performance: Approach Goals  

Add up the numbers from the following six items and divide by six: 1, 7, 11, 13, 15, 17 

  

Performance: Avoidance Goals  

Add up the numbers from the following six items and divide by six: 2, 5, 6, 9, 10, 16 

  

Mastery Goals  

Add up the numbers from the following six items and divide by six: 3, 4, 8, 12, 14, 18  
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APPENDIX B    

Wigýeld and Ecclesôs ExpectancyïValue Theory of Achievement Motivation Items to Assess 

Learnersôs Ability Beliefs and Subjective Task Values 

Ability Beliefs Items 

1. How good in math are you?  

1. Very poor    2. Poor          3.  Fair           4. Good                5. Very good  

2. If you were to list all the students in your class from the worst to the best in math, 

where would you put yourself?  

     1. One of the worst   2. Below average     3. Average     4. Above average    5. One of the best 

3. Some kids are better in one subject than in another. For example, you might be better 

in math than in reading. Compared to most of your other school subjects, how good 

are you in math? (a lot worse a lot better in math 

than in other subjects) 

1. Much lower   in math than in other subjects  

2.  Slightly lower in math than in other subjects 

 3.  About the same   in math and  in other subjects 

 4. Higher in math than in other subjects 

5. much higher in math than in other subjects 

Expectancy Items 

4. How well do you expect to do in math this year? 

 1. Not at all well   2.  Slightly well        3.  At average level          4.  Well              5. Very well 

5. How good would you be at learning something new in math?  

1. Very poor    2. Poor          3.  Fair           4. Good                5. Very good  
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Usefulness, Importance, and Interest Items 

1. Some things that you learn in school help you do things better outside of class, that 

is, they are useful. For example, learning about plants might help you grow a garden. 

In general, how useful is what you learn in math? 

 1. Not at all useful          2. Slightly useful            3. Moderately useful          4. Useful               5. 

Very useful 

2. Compared to most of your other activities, how useful is what you learn in math? 

1. Not at all useful          2. Slightly useful            3. Moderately useful          4. Useful               5. Very 

useful 

3. For me, being good in math is ééééééééééééééééé..  Complete the 

sentence with the one of the followings. 

 1. Not at all important                       2. Of little importance                            3. Moderately important   

  4. Important                                     5. Very important 

4. Compared to most of your other activities, how important is it for you to be good at 

math?  

1. Not at all important                       2. Of little importance                            3. Moderately important   

  4. Important                                     5. Very important 

5. In general, I find working on math assignments  

1. Very boring                            2. Moderately boring                                            3. Slightly interesting      

4. Ķnteresting                            5. Very interesting (fun) 

6. How much do you like doing math?  

1. Not at all                 2. Little              3. Somewhat                4. Much             5. Very much      

APPENDIX C Studentsô AGQ and test results in the case study 
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Studens MG PAG PAvG Grades 

Stu 1 (PAG) 2.17 2.83 1.67 13 

Stu 2 (PAG) 3.17 4 2.83 60 

Stu 3 (PAG) 3.5 2.83 2 90 

Stu 4 (MG) 3.83 3 2 70 

Stu 5 (MG) 2.33 1.17 1 80 

Stu 6 (MG) 2.67 1.67 2.17 33 

Stu 7 (MG) 3.5 3 2.5 50 

Stu 8 (MG) 2.67 2.5 3 57 

Stu 9 (MG) 4 2.5 1.5 100 

Stu 10 (MG) 3.17 2.33 2.2 93 

Stu 11 (MG) 2.67 2.5 2 80 

Stu 12 (PAvG) 1.33 1.83 2.17 40 

Stu 13 (PAvG) 1.5 1.83 3.3 27 

Stu 14 (MG) 2.83 2.67 2.67 80 

Stu 15 (PAvG) 2.5 1.5 2.83 93 

Stu 16 (MG) 3.5 3 2.17 93 

Stu 17 (MG) 3.67 3.5 2.83 83 

Stu 18 (PAvG) 2.17 2.17 2.83 70 

Stu 19 (MG) 3.16 3 2.5 87 

Stu 20  (MG) 3.83 2.67 2.33 83 

Stu 21  (MG) 4 2.83 1.33 80 

Stu 22  (MG) 4 3.33 2.83 73 

Stu 23 (MG) 2.5 2.33 2.17 47 

Stu 24 (PAvG) 2.33 2.67 3.17 43 

Stu 25 (PAvG) 1.83 1 2.5 30 

Stu 26 (PAvG)  1.83 2.17 2.67 37 

Stu 27 (PAvG) 2.17 2 2.83 10 

Stu 28 (MG) 3.67 2 1.5 67 

Stu 29 (MG) 2.5 1 1.33 100 

Stu 30 (PAG) 2.5 2.83 2.33 83 

Stu 31 (PAvG) 2.5 2 3 57 

Stu 32 (MG) 3.5 2 1.83 77 

Stu 33 (MG) 3.67 3.17 3 83 

Stu 34 (MG) 4 2.67 2.5 80 

Stu 35 (PAG) 3.17 4 3.67 100 

Stu 36 (PAG) 3.5 3.67 3.5 63 

Stu 37 (MG) 2.67 1.67 2.5 50 

Stu 38 (PAvG) 2.33 1.17 2.5 67 

Stu 39 (MG) 3.67 3 2.5 83 

Stu 40 (PAvG) 2.33 2.5 3.5 20 

Stu 41 (MG) 3.17 2.17 1.33 87 

Stu 42 (PAG) 2.17 2.67 2.17 67 

Stu 43 (MG) 2.67 1.67 2.5 43 

Stu 44 (MG) 3.67 1.83 1.67 90 
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Stu 45 (MG) 2.67 1.67 2.5 90 

Stu 46 (MG) 3.83 3.17 2.83 60 

Stu 47 (MG) 3.83 3 3.1 100 

Stu 48 (MG) 3.33 1.83 2.67 87 

Stu 49 (MG) 3.33 3.17 3 61 

Stu 50 (PAvG) 2.33 1.67 2.47 48 

Stu 51 (PAvG) 2.5 1.5 2.98 69 

Stu 52 (MG) 4 3.33 2.23 85 

Stu 53 (PAvG) 2.17 1.67 2.97 51 
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APPENDIX  D: All studentsô AGQ and test results in the first stage of experiment 

 

Students MG PAG PAvG Grades 

Stu. 1 3.33 4.00 4.17 65 

Stu. 2 3.83 4.00 4.17 30 

Stu. 3 3.83 4.00 4.17 35 

Stu. 4 4.00 3.00 1.67 65 

Stu. 5 1.83 1.33 3.00 40 

Stu. 6 2.00 2.50 3.33 45 

Stu. 7 2.33 4.00 4.67 50 

Stu. 8 3.83 4.17 4.17 60 

Stu. 9 3.33 2.33 4.83 60 

Stu. 10 3.33 3.00 4.00 60 

Stu. 11 4.33 3.50 4.00 60 

Stu. 12 4.17 2.83 2.50 60 

Stu. 13 4.17 2.00 2.50 50 

Stu. 14 4.00 2.33 3.17 65 

Stu. 15 3.50 3.33 3.83 65 

Stu. 16 3.33 3.83 2.33 60 

Stu. 17 3.50 4.50 4.00 60 

Stu. 18 3.17 3.17 4.00 65 

Stu. 19 4.33 4.00 3.17 65 

Stu. 20 2.83 3.67 2.83 75 

Stu. 21 2.00 2.00 2.33 75 

Stu. 22 3.33 4.17 4.17 70 

Stu. 23 3.67 3.33 4.50 75 

Stu. 24 2.83 2.00 3.33 85 

Stu. 25 3.00 3.67 4.17 85 

Stu. 26 3.83 2.00 4.33 85 

Stu. 27 4.67 3.00 2.83 75 
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Stu. 28 4.00 2.33 3.67 90 

Stu. 29 4.00 3.33 2.67 80 

Stu. 30 3.83 3.33 3.50 80 

Stu. 31 4.67 4.83 4.83 80 

Stu. 32 4.33 4.33 4.17 95 

Stu. 33 3.17 2.33 1.33 95 

Stu. 34 4.17 1.67 2.00 85 

Stu. 35 3.67 4.17 2.50 85 

Stu. 36 4.67 3.17 4.50 85 

Stu. 37 4.33 4.67 2.67 85 

Stu. 38 5.00 4.00 1.33 80 

Stu. 39 2.83 2.00 3.33 30 
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 APPENDIX E: Pre-experimental and postïexperimental AGQ results and learning outcomes 

in the second stage of the experiment 

Students  Pre-experimental 

AGQ results 

Post-experiemtal 

AGQ results 

Pre-

experimental 

results 

Post-

experimental 

results MG PAG PAvG MG PAG PAvG 

Stu. 1 2.83 2.33 3.00 3.67 3.00 2.00 65 60 

Stu. 2 1.83 1.33 3.00 2.33 4.17 1.67 40 50 

Stu. 3 2.00 2.50 3.33 4.33 1.00 1.00 45 90 

Stu. 4 2.33 4.00 4.67 2.50 3.33 2.00 50 60 

Stu. 5 3.83 4.17 4.00 4.00 4.50 3.50 60 60 

Stu. 6  3.33 2.33 4.83 4.67 3.67 3.67 60 85 

Stu. 7 3.33 3.00 4.00 3.83 3.67 4.50 60 65 

Stu. 8 3.50 4.00 4.33 3.50 1.67 2.67 60 90 

Stu. 9 3.00 3.33 2.50 4.33 2.50 2.50 60 70 

Stu. 10 3.17 3.50 2.50 3.33 1.83 3.00 50 85 

Stu. 11 3.00 2.33 3.17 2.67 2.83 2.50 65 70 

Stu. 12 3.50 3.33 3.83 4.33 2.83 3.17 65 85 

Stu. 13 3.33 3.83 2.33 3.67 3.17 2.50 60 95 

Stu. 14 3.50 4.50 4.00 3.83 4.00 3.50 60 65 

Stu. 15 3.17 3.17 4.00 4.67 3.83 3.17 65 75 

Stu. 16 3.33 4.00 3.17 3.83 3.00 3.67 65 85 

Stu. 17 2.83 3.67 2.83 2.83 2.17 3.67 75 75 

Stu. 18 2.00 2.00 2.33 4.17 2.67 2.00 75 95 

Stu. 19 3.33 4.17 3.83 4.17 3.33 3.00 70 90 

Stu. 20 3.67 3.33 4.50 4.67 2.50 2.67 75 80 

 

Students #1, 2, 3, 4, 6, 7, 8, 11, 12, 15, 18 and 20 were initially Performance-Avoidance students (total 

number 12). .  

Students # 5, 9, 10, 13, 14, 16 and 17 were initially Performance-Approach students (total number 8).  



 
 

132 
 

At the end of the experiment: 

Students # 2, 4, 5, 11, and 14 (totally 5 students) were performance-approach students 

Students # 7 and 17 (totally 2 students) were performance-avoidance students. 

The remaining 13 students (#1, 3, 6, 8, 9, 10, 12, 13, 15, 16, 18, 19, and 20) adopted mastery goals.  

Pre-experimental and post-experimental learning outcomes (mean results) 

 Mean pre-experimental 

results 

Mean post-experimental results  

MG 67.82 83.85 

PAG 55.00 61.00 

PAvG 67.50 70.00 
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