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ABSTRACT

INVESTIGATION OF MIDDLE SCHOOL MATHEMATICS
TEACHER EMOTIONS AND THEIR STUDENTS” MATHEMATICS
ACHIEVEMENT EMOTIONS:

A MIXED-METHODS STUDY

CALIK, Basak
Ph.D., The Department of Educational Sciences, Curriculum and Instruction
Supervisor: Assoc. Prof. Dr. Yesim CAPA AYDIN

January 2021, 378 pages

The purpose of the study was three-fold. First, the study aimed to investigate the
relationship between mathematics teachers’ emotions, self-efficacy, and burnout.
Second, it was aimed to examine the relationship between mathematics teachers’
emotions and their students’ mathematics self-efficacy, perceived teaching quality,
perceived teacher affective support, and mathematics achievement emotions. Third,
the reasons for and relevant processes behind students’ emotions were uncovered by
considering the learning process and student-teacher interactions. The study employed
a mixed-methods research design. Accordingly, 222 public middle school mathematics
teachers and 5475 seventh and eighth-grade students in istanbul selected through
cluster sampling participated in the quantitative phase. Next, 14 teachers selected
through the maximum variation and convenience sampling participated in the

qualitative phase. Teacher and student questionnaires and teacher interviews were
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utilized. Single and multilevel structural equation modeling and content analyses were

performed.

According to the results, personal accomplishment predicted teacher self-efficacy
dimensions. Teacher self-efficacy for student engagement was negatively related to
emotional exhaustion. Besides, teacher self-efficacy dimensions made significant
contributions to explain teacher enjoyment, anger, and anxiety. Students’ perceptions
of teachers’ supportive presentation style and excessive lesson demands, and
mathematics self-efficacy predicted students’ mathematics enjoyment, anger, and
anxiety. Perceived teacher affective support was negatively related to student anger.
There was no significant relationship between mathematics teachers’ anger, anxiety,
enjoyment, and students’ anger, anxiety, and enjoyment in mathematics. Interviews
with teachers revealed the main themes as types of student emotions in mathematics
learning and teaching, sources of emotions, consequences of emotions, and strategies

to regulate emotions.

Keywords: Achievement Emotions, Teacher Emotions, Mathematics Self-Efficacy,

Teacher Self-Efficacy, Teaching Quality
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ORTAOKUL MATEMATIK OGRETMEN DUYGULARININ VE
OGRENCILERININ MATEMATIK BASARI DUYGULARININ INCELENMESI:
KARMA YONTEM CALISMASI

CALIK, Basak
Doktora, Egitim Bilimleri, Egitim Programlari ve Ogretim Boliimii
Tez Yoneticisi: Assoc. Prof. Dr. Yesim CAPA AYDIN

Ocak 2021, 378 sayfa

Bu calisma iic asamadan olusmaktadir. ilk olarak, matematik O6gretmenlerinin
duygulari, oOzyeterligi ve tilkenmisligi arasindaki iliskinin  incelenmesi
amaglanmaktadir. Ikinci olarak, matematik 6gretmenlerinin  duygular1  ve
ogrencilerinin matematik Ozyeterligi, algilanan 6gretimin niteligi, 6gretmen yapici
duyusal destegi ve matematik basar1 duygular1 arasindaki iligkinin arastiriimasi
amaglanmaktadir. Ucgiincii olarak, ogrencilerin matematik duygularinin nasil
sekillendigi ile ilgili siiregler 6grenim ve dgretmen-6grenci etkilesimi kapsaminda
ortaya konulmustur. Karma yontem deseni kullanilan arastirmanin nicel boyutuna,
Istanbul devlet ortaokullarinda gorev yapan 222 matematik 6gretmeni ve 5475 yedinci
ve sekizinci smif Ogrencisi kiime Ornekleme yoluyla secilerek katilmistir.
Aragtirmanin nitel boyutuna maksimum cesitlilik ve kolay ulasilabilir durum

orneklemesi yoluyla segilen 14 6gretmen katilmistir. Ogretmen ve dgrenci anketleri
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ve 6gretmen goriismeleri yoluyla toplanan verilerin analizi tek ve ¢ok diizeyli yapisal

esitlik modellemesi ve igerik analizi ile yapilmistir.

Nicel bulgular, 6gretmenlerin kisisel basarilarinin 6zyeterlik boyutlarini yordadigini
gostermektedir. Ogretmenlerin dgrenci katilmma doniik 6zyeterlik inanclar ile
duygusal tilkenmeleri arasinda negatif bir iliski bulunmustur. Ayrica, 6gretmen
Ozyeterlik boyutlarimin 6gretmenlerin zevk, O6fke ve kaygi duygularini yordadigi
goriilmektedir. Ogrencilerin, gretmenlerinin destekleyici sunus bigimi ve agirt ders
talepleri kullanimlarina dontik algilart ve matematik Ozyeterlikleri, 6grencilerin
matematik dersine duyduklar1 zevk, 6fke ve kaygi duygularini agiklamaktadir. Ayrica,
Ogrencilerin algilanan 6gretmen yapict duyusal destegi ve matematige doniik ofkeleri
arasinda negatif bir iligki bulunmustur. Matematik 6gretmenlerinin 6fke, kaygi ve zevk
duygulari ile 6grencilerinin matematige yonelik 6fke, kaygi ve zevk duygulari arasinda
ise anlamli bir iliski bulunmamaktadir. Nitel bulgular kapsaminda 6grencilerin
matematik duygularinin nasil sekillendigini agiklamak icin ortaya ¢ikan temalar
sirastyla, Ogrencilerin  matematik 6grenme ve Ogretimindeki duygu cesitleri,

duygularin sebepleri, duygularin sonuglar1 ve duygular1 diizenleme stratejileridir.

Anahtar Kelimeler: Basart Duygulari, Ogretmen Duygulari, Matematik Ozyeterlik,
Ogretmen Ozyeterlik, Ogretimin Niteligi
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CHAPTER 1

INTRODUCTION

“Every day for us something new
Open mind for a different view
And nothing else matters”
Metallica (1991)

This chapter precisely provides information about the background and purpose of this
study. It lays the groundwork for its significance and addresses the research questions
and the definitions of the essential constructs, which are examined throughout the

study.

1.1. Background of the study

“Everyone has experience of the passions within himself, and there is no necessity to
borrow one’s observations from elsewhere in order to discover the nature” (Descartes
1649/1689, as cited in Solomon, 2008, p.4). Descartes asserted that every person
inherently possesses affective characteristics and perceives the world by combining
their own cogpnitive, affective, and behavioral perceptions and thoughts. In this regard,
affect plays a critical role in explaining human thoughts and behaviors. The term
“affect” was neglected in education for quite a while due to the heavy influence of
behaviorism despite great time philosophers’ recurring ideas in history. Affect was
viewed as an imaginary construct, and its presumable effects on education were also
discarded (Hannula, 2011; McLeod 1992). However, as time passed, this term was
studied in different domains by many researchers, and affect as an umbrella term was
specified to encompass non-cognitive constructs such as beliefs, attitudes, moods,

values, and emotions. Still, the classification of these constructs has been highly
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debated for a long time. They have labeled alike that created the jingle fallacy in
education. To clarify this speculation, McLeod (1992) divided affect into three main
categories: attitude, beliefs, and emotions. De Bellis and Goldin (2006) added a new
category to this classification and entitled this category as values/morals/ethics in their

tetrahedral model to describe the subdomains of affect (Figure 1.1).
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Figure 1.1.

De Bellis and Goldin’s tetrahedral model for affect

Note. Adapted from “Effect and Meta-Affect in Mathematical Problem Solving: A
Representational Perspective” by De Bellis, V. A. and Goldin, G. A., 2006,
Educational Studies in Mathematics, 63, p. 131-147. Copyright 2006 by Springer.

According to this model, these constructs were differentiated from individuals’
perceptions according to their stability and structure. From this perspective, first,
beliefs are conceptualized as the attributions of the truths to some sort of cognitive
understanding that they are highly stable and structured. Second, attitudes incorporate
individuals’ general predispositions and feelings toward the relevant issue or context;
they are less stable and structured than the beliefs. On the other hand, values/ morals/
ethics address individuals® truths facilitating their decision-making processes.
Following its definition, values are stable and structured as well (De Bellis & Goldin,

2006; Hannula, Evans, Philippou & Zan, 2004). In decreasing order of stability but
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increasing intensity, emotions are the changing feeling states of people in a particular
context (Linnenbrink, 2006). By closely looking at this tetrahedral model, it would be
observed that each vertex has an apparent relationship with other vertices ascribing a
dynamic nature to the model. At the simplest level, individuals’ emotions are
influenced by their own beliefs, attitudes, and values in addition to other people’s
beliefs, attitudes, and values.

Among the classification toward the system of affect and the interaction among each
component, emotions, nowadays, are of top priority in education. There is still scant
evidence on emotions in educational research as it was concerned as destructive,
primitive (Sutton & Wheatley, 2003), irrelevant and bothersome in scientific research
(Frenzel & Stephens, 2013). However, nowadays, there is a high interest in emotions
in different fields of study, such as economics, neuroscience, anthropology, and the
humanities (Linnenbrick-Garcia & Pekrun, 2011; Pekrun & Linnenbrick-Garcia,
2014). Notwithstanding, the prevalence of emotional research in education has been
relatively lower than many other disciplines until very recently (Pekrun, 2009). Except
for test anxiety (Zeidner, 1998, 2007), there was a need to explore how emotions take
part in teaching and learning processes for different disciplines. As a reaction to this
situation, from 1990 onwards, much emphasis has been put on academic emotions in
education research at leading international conferences organized by American
Educational Research Association (AERA) and European Association for Research on
Learning and Instruction (EARLI) (Linnenbrink, 2006; Linnenbrick-Garcia & Pekrun,
2011; Pekrun & Linnenbrick-Garcia, 2014; Schutz & Lanehart, 2002).

Learning environments, classrooms, mainly, are the places where students and
teachers being the critical components of education, are inherently in a close
relationship. Although teaching includes rational and affective activities, the affective
stance of teaching is often underestimated (Schutz & Zembylas, 2009). Teachers’
content and pedagogical knowledge and skills, such as their competency and

perseverance to cope with classroom management issues, and the presence of high-
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stake tests, their interaction with students, parents, colleagues, school administrators,
and also other people who are involved in the environment that teachers socially and
culturally be a part of might induce teachers to experience distinct emotions in an
ordinary school day. Accordingly, teaching was considered one of the most stressful
professions in the 21% century (Day & Qing, 2009), so describing teaching as an
emotion-laden job becomes an undeniable reality.

Teacher emotions are, in fact, interrelated with many other different cognitive and
affective constructs. These are teachers’ pedagogical content-knowledge formation
(Brigido, Couso, Gutierrez, & Mellado; 2013), their identity formation (Bair, Bair,
Mader, Hipp, & Hakim, 2010), well-being, teaching satisfaction, and burnout (Chang,
2009), and teaching quality (Frenzel, 2014; Frenzel, Becker-Kurz, Pekrun & Goetz,
2015; Frenzel, Goetz, Stephens & Jacob, 2009; Frenzel, Pekrun, Goetz, Daniels,
Durksen, Becker-Kurz & Klassen; 2016; Hagenauer & Volet, 2014; Klassen, Perry, &
Frenzel, 2012; Sutton, 2005; Sutton & Wheatley, 2003, Taxer & Frenzel, 2015;
Trigwell, 2012). Burnout holds a critical role in teachers’ emotional exhaustion and
job satisfaction levels when the emotional endeavor and the teaching profession’s
stressful nature is thought. Under the heavy influence of burnout, they might confront
health problems, depression, aggression, and a kind of alienation from their identity.
This process might end up dropping out of the profession, which is called attrition.
According to the findings of several reports in the U.S. (Alliance for Excellent
Education, 2004), teacher attrition becomes a significant problem mostly for the
beginning teachers as 50% of the beginning teachers tend to drop out their job within
five years of their profession. Unlike the U.S. and some other developed countries,
teachers’ attrition rate in Turkey was contended to be 0.2% of the total teacher
workforce between 2000-2012 years (Ozoglu, 2015). This might be related to several
conditions. First, teachers in Turkey are selected and appointed to the public schools
after accomplishing sequential and complicated processes. The demanding nature of
such processes might prevent teachers from quitting their professions. Second,
according to civil servants’ regulations, teachers could be fired from their jobs if and
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only if they engage in any activity that is considered shameful. Third, the teaching
profession’s job-market alternatives are generally less than the other professions
(Ozoglu, 2015). For those reasons, teachers in Turkey less likely to drop out of their
job. However, this situation does not mean that teaching is an emotion-free job or
teachers do not experience stress or burnout in Turkey (e.g., Caglar, 2011; Durak &
Seferoglu, 2017; Karakelle & Canpolat, 2008; Seferoglu, Yildiz & Avci Yiicel, 2014).
Teachers might confront with the burnout syndrome due to the organizational and
transactional factors. While role conflict, role ambiguity, work overload, classroom
climate, decision-making, and social support status are factors related to organizational
sources (Byrne, 1999), the transactional factors influence teacher self-efficacy and
emotion-regulation strategies. In other words, teachers’ beliefs in their capabilities to
successfully carry out actions in specific tasks might affect removing the stress in the
teaching profession to some extent (Durr, Chang, & Carson, 2014). Leiter (1993, as
cited in Yu, Wang, Zhai, Dai, & Yang, 2015) also described burnout as teachers’ self-
efficacy crisis because repeated failures would reduce teacher self-efficacy. That might
also increase the risk of emotional exhaustion when considering physiological or
affective arousal as a common source of self-efficacy (Bandura, 1997).
Overexploitation of emotional sources (Maslach, 2003) or extreme arousal might
cause a feeling of tiredness that may also diminish teacher self-efficacy. Therefore, the
link between teacher burnout and teacher self-efficacy seems critical to coping with
the problems related to emotional exhaustion, displaying cynical attitudes or alienation
from the work. The reduced self-efficacy level might yield negative feeling states,

indicating a vicious cycle for teachers’ academic lives and professional careers.

The contagion effect of burnout (Dorman, 2003; Girgin, 2010; Maragh, 2005;
Seferoglu et al., 2014), on the other hand, necessitates questioning the reflection of
this syndrome on other educational agents, especially on students. This reflection
might distinguish itself from the probable interaction between students and teachers,
triggered by emotional states of these sides. Regarding the teacher’s side, teacher
emotions have a remarkable impact on student learning, quality of education (Schutz
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& Zembylas, 2009), and teaching quality more explicitly because teacher emotions are
closely related to employed instructional methods and strategies in their classrooms.
Accordingly, teachers with more positive and less negative emotions tend to use more
flexible and less rigid strategies. Contrary to this, teachers with more negative and less
positive emotions are more likely to adopt conventional methods, which, in return,
have a substantial effect on student-teacher relationships and students’ social-
emotional behaviors (Frenzel, 2014). This relationship is consistently studied on
educational psychology theories and could not be reduced only to the employed
methods and strategies in classrooms. According to Bronfenbrenner’s (1977)
ecological systems theory, the full development of a child could be understood if they
are studied within multiple environments nested within others. When the child is in
the center, their relationship with their immediate environment is explored in a
microsystem encompassing the child’s connection to their parents, peers, and teachers.
The bi-directional relationship among these groups of people would undoubtedly
contribute to the development of the child. Among these people, the student-teacher
relationship’s quality holds a critical role in students’ academic, motivational, and
social development (Wentzel, 2009). In addition to Bronfenbrenner’s (1977) theory,
Ryan and Deci’s (2000) self-determination theory confirms that teachers who develop
emotionally supportive, secure, and trustful relationships with their students would
presumably contribute to the increase in students’ motivation, engagement in learning,
and academic and social competencies (Wentzel, 2009). In this regard, teaching quality
involves both cognitive and affective support of teachers, which might be directly or

indirectly related to school-related outcomes.

In this perspective, student emotions could be considered while thinking about student-
teacher relationships, especially those school-related outcomes. Students, as
mentioned for teachers, experience different emotions in educational environments no
less frequently than teachers. Pekrun (2006) defines the achievement emotions term in
his control-value theory as the “emotions tied directly to achievement activities or
achievement outcomes” (p.317) based on the corollaries and implications of Weiner’s
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(1985) attribution theory, emotions resulting from expectancy-value models (Turner
& Schallert, 2001), transactional stress model (Folkman & Lazarus, 1985), and
perceived control theory (Patrick, Skinner & Connell, 1993). In this perspective, not
only the emotions resulting from achievement outcomes, but also the emotions
experienced by students during studying a course or doing their homework are under
high consideration (Pekrun, 2006, 2009; Pekrun, Frenzel, Goetz & Perry, 2007,
Pekrun, Goetz, Titz & Perry, 2002a, 2002b). The control-value theory subsumes a
dynamic relationship between antecedents and the consequences of achievement
emotions fed by feedback loops in the model. Accordingly, emotions are caused by
distinct individual and environmental antecedents. At the same time, those emotions
also impact students’ cognitive resources, motivation to learn, the use of learning
strategies and self-regulation of learning, and their academic performances. (Pekrun,
2006).

According to the individual antecedents, achievement emotions are directly caused by
individuals’ interpretations of the relevant situation. This interpretation is entitled as
an appraisal (Frenzel & Stephens, 2013; Jacob, Frenzel & Stephens, 2017). Herein,
subjective control and subjective value appraisals are specified to influence the arousal
of achievement emotions. Subjective control refers to people’s beliefs on how
effectively they control over the situations; in other words, how effectively they obtain
the desired outcomes and keep themselves from the undesired ones (Frenzel &
Stephens, 2013; Pekrun, 2006; Pekrun et al., 2007; Pekrun et al., 2002a). Self-efficacy
beliefs, students’ expectancies toward achievement, and the causal attributions of
school-related outcomes could be classified under this type of appraisal. Self-efficacy
was rooted in Bandura’s (1977) social cognitive learning theory. It is a crucial
determinant of the arousal of achievement emotions that influence people’s cognitions,
behaviors, and the environment, which is also influenced by these elements mentioned
above (Bandura, 1997). This interwoven structure becomes apparent when considering
the sources of self-efficacy. Accordingly, people’s physiological or affective arousal
tends to influence people’s self-efficacy such that stress, distress, and anxiety would
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reduce their capability judgment in accomplishing the designated task (Usher &
Pajares, 2008; Pajares, 2005). From this perspective, inquiring the structure of the
association between self-efficacy and emotions would be meaningful in questioning
the appraisal and emotion relations. Although self-efficacy development begins with
infancy, students’ competency beliefs in accomplishing something decline with
schooling years (Schunk & Pajares, 2009). This fluctuation might influence the
emotional experiences of students on the relevant subject domains across the years.
The perceived significance of actions and the outcomes, on the other hand, is
conceived under the subjective value appraisals. Students’ values, indeed, might be
intrinsic or extrinsic. While the intrinsic values point out the appreciation of the actions
or outcomes regardless of instrumental utility, extrinsic values draw attention to the

utility of those actions or outcomes (Pekrun, 2006; Pekrun et al., 2007).

Taking a closer look at the control-value theory of achievement emotions model, social
environment, including the elements of cognitive and motivational quality of
instruction, has a considerable impact on control and value appraisals, and accordingly
adds the arousal of achievement emotions (Frenzel & Stephens, 2013; Pekrun, 2006,
2009). Particularly, if the clarity and the difficulty level of the instruction mismatch
with students’ competencies, student self-efficacy might diminish correspondingly.
Such fluctuations in students’ control appraisals due to teaching quality problems
might influence their academic emotions for the course (e.g., Becker, Goetz, Morger,
& Ranellucci, 2014; Goetz, Keller, Liidtke, Nett, & Lipnevich, 2019; Goetz, Liidtke,
Nett, Keller, & Lipnevich, 2013). That might also be considered that students’
interpretations of the learning environments’ cognitive and motivational quality would

influence their feelings in the relevant subject domain.

In line with the motivational quality of the lessons, teacher attention and enthusiasm,
their caring for students’ interests and feelings, their use of positive verbal and non-
verbal language, and displaying their sincerity will be undisputedly effective in
forming a healthy teacher-student relationship (Brophy, 2000; Leon, Medina-Garrido,
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& Nunez, 2017). Such affective support behaviors would increase the motivational
quality of the lessons, which, in return, would trigger students’ positive academic
emotions as denoted in the achievement emotions model of the control-value theory.
Although teachers’ use of cognitive and affective support strategies was thoroughly
depicted to influence the arousal of student emotions and achievement-related
outcomes, teacher emotions were not included in the achievement emotions model.
However, teacher emotions are critical on student-teacher interactions and student-
related outcomes, including student emotions. As expressed in the contagion effect of
burnout, teacher emotions might be reflected in student emotions. According to
emotion contagion theory, teachers may consciously or unconsciously convey their
emotions, or students might mirror their teacher emotions in the relevant subject
domain through the use of empathy (Hatfield, Cacioppo & Rapson, 1994). From this
perspective, teachers with more positive academic emotions might have classes,
including students with less unpleasant emotions. In contrast, teachers with more
negative emotions might have classes with less pleasant emotions as well. Such
emotional transmission between teachers and students might affect student motivation
and achievement-related outcomes (Frenzel, Becker-Kurz, Pekun, Goetz & Liidtke,
2017). Besides, this interaction might be utilized to foster teaching and learning

environments for various subject domains.

Several studies are examining the domain-specificity of emotions in different subject
domains (Goetz, Cronjaeger, Frenzel, Liidtke, & Hall, 2010; Goetz, Frenzel, Pekrun,
& Hall, 2006; Goetz, Frenzel, Pekrun, Hall, & Liidtke, 2007; Goetz, Frenzel, Hall, &
Pekrun, 2008; Frenzel, Pekrun, & Goetz, 2007b; Frenzel, Pekrun, & Goetz, 2007c,
Frenzel, Thrash, Pekrun, & Goetz, 2007a; Kleine, Goetz, Pekrun, & Hall, 2011; Tulis
& Ainley, 2011). In this sense, it would be better to focus on the possible association
between teachers’ academic and students’ achievement emotions and the reasons

behind achievement emotions through a domain-specific perspective.



1.2. Purpose of the Study

The purpose of the current study was to investigate the relationship between
mathematics teachers’ emotions, self-efficacy, and burnout. In addition, it aimed to
explore the relationship between mathematics teachers” emotions and their 7! and 8-
grade students’ mathematics self-efficacy, perceived teaching quality, perceived
teacher affective support, and their achievement emotions in mathematics. In doing so,
the possible relationships between teacher and student emotions in mathematics
classes were examined through single and multilevel modeling. For this aim, The
Teacher Emotions Scale (TES) (Frenzel et al., 2016) and the items related to perceived
teaching quality (Goetz et al., 2013) were translated and adapted to the Turkish
language within the scope of this study. The hypothesized conceptual models were

presented in Figure 1.2, Figure 1.3, and Figure 1.4.
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The hypothesized structural model of teacher emotions in mathematics
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The hypothesized structural model of student emotions in mathematics
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After investigating the possible association between students’ and teachers’ academic
emotions in mathematics classes, this study also attempted to inquire about the
possible reasons for the arousal of students’ mathematics achievement emotions by
considering the teaching and learning process and student-teacher interactions in the
middle school mathematics classes. Therefore, the study adopted a mixed-method
design by employing both quantitative and qualitative methods.

1.3. Research Questions
Drawing upon the purpose, the following main and sub-research questions guided this
study:

1. How do middle school mathematics teachers’ self-efficacy beliefs and the
feeling of burnout relate to those teachers’ academic emotions?

2. How do seventh and eighth-grade students’ mathematics self-efficacy beliefs,
teaching quality perceptions, and their mathematics teachers’ academic
emotions relate to their mathematics achievement emotions?

a. How do seventh and eighth-grade students’ mathematics self-efficacy
beliefs and teaching quality perceptions relate to their mathematics
achievement emotions?

b. How do seventh and eighth-grade students’ mathematics achievement
emotions relate to their mathematics teachers’ academic emotions?

3. What are teachers’ perceptions of how their students’ mathematics
achievement emotions are shaped through the learning process and interactions

with their mathematics teachers?

1.4. Significance of the study

‘Up to the present, test anxiety, the reasons, and the ways to remove it have been
extensively studied in the literature (Hembree, 1988; Zeidner, 1998). However,
students’ emotional states are not solely related to the exams or high stakes testing
because students might experience some other emotions like enjoyment, shame, hope,

pride, hopelessness, anger, boredom, and relief during each phase of the teaching and
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learning process (Pekrun, 2006). Therefore, focusing merely on the test anxiety would
be incomprehensible while studying students’ affective characteristics.

Except for examinations in the educational system, middle school students experience
distinct physiological and psychological changes due to the puberty period. Therefore,
they usually experience different emotions in those years. Although the universality of
achievement emotions across education levels and the culture were specified, the
dispersion of the valence and the intensity of those emotions could change considering
the grade levels and the students’ culture (Pekrun, 2006). This situation is also valid
for different domains of study. Pekrun’s (2006) control-value theory of achievement
emotions asserts the domain-specificity of emotions due to the domain-specific nature
of the antecedents. Therefore, it should be better to study students’ achievement
emotions regarding different subject domains. In this perspective, mathematics takes
precedence over many other disciplines in Turkish educational settings. Before
examining the possible reasons, the definition of mathematics, the association of this
subject domain with other fields, and the middle school Turkish mathematics
curriculum’s goals and objectives should be carefully specified that selecting this
subject domain for the current study would be better understood.

In the book “A Mathematician’s Apology,” Hardy (1992) described a mathematician
as “like a painter or a poet, is a maker of patterns. If his patterns are more permanent
than theirs, it is because they are made with ideas” (p.84). The metaphoric definition
of the mathematician also ascribed a metaphorical description to mathematics as the
science of patterns. Van de Walle, Karp, and Bay-Williams (2016) provided a more
comprehensive definition of this discipline, supporting this metaphorical description.
Accordingly, mathematics and mathematics teaching enclose finding out differential
problem-solving strategies, applying those strategies to the problem situations to see
the extent of their effectiveness, providing connections to real-life, and helping
students find out the regularity and order in this process. This definition brings a kind

of dynamic perspective to this discipline. Besides, teachers are ascribed to the role,
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which is more than explaining the knowledge and expecting students to receive this

knowledge passively.

In a general view, mathematics has a universal language and the only product of human
beings, among other science branches (Ulger 2006). As mathematics has its systematic
language with confessed abstractions of the human brains, each student might
experience different things and feel different emotions while studying in this abstract
world. More specifically, although mathematics is highly interrelated with science,
statistics, and even with arts, the arousal of the enjoyment and the interest level is
unfortunately deemed to be less in this domain of study than many other disciplines
(Tulis & Ainley, 2011). The reasons for this situation were reviewed in the literature,
especially for mathematics anxiety, as many of the emotions except for anxiety were
disregarded in the literature for quite an extended period. Still, these reasons may pave
the way to figure out why students experience negative emotions in this subject
domain. According to Byrd’s (1982) classification, students experience anxiety in
mathematics due to the nature of the discipline, the quality of mathematics teaching,
and mathematics teachers’ characteristics and student-related factors. More
specifically, mathematics has its language and symbols within sequential and
cumulative order. Considering Piaget’s cognitive development stages (Woolfolk,
2017), students are in the concrete operational stage, especially for the beginning of
middle school years. Hence, they are more likely to experience difficulties while
understanding the abstractions in this subject domain. Second, the content and the
pedagogic knowledge of teachers, the employed methods and strategies during
mathematics teaching, the utilized assessment criteria, communication style of
teachers and their attitude and behaviors toward their students, and also students’
previous unfortunate experiences with their teachers were contended to be teacher and
instruction related factors of mathematics anxiety and fear (Bekdemir, Isik & Cikili,
2004; Frank, 1990; Jackson & Leffingwell, 1999). Third, factors related to students

and their environment might induce anxiety and fear toward mathematics.
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Indeed, students tend to equate their mathematics-related experiences with their self-
concept more than other disciplines (Middleton & Spanias, 1999), so the ascribed
value to this subject domain might be more extreme than the others. In addition to the
mathematics-related beliefs, learning strategies and the parents’ influence might be
critical in this category. The abovementioned classification harms students’
mathematics learning such that they might create false beliefs supporting the idea that
mathematics could only be known by intelligent or genius people (Bekdemir et al.,
2004; Ozyildirim Giimiis, Acar, & Yetkin Ozdemir, 2015). That is a fixed mindset that
might be harmful to students’ beliefs, and most probably, they fall behind on their
potentials (Dweck, 2016). As a result, students learn temporarily and mostly deal with
learned helplessness in the long run. Accordingly, this study inquired about the reasons
for students’ emotions not only for anxiety but also for other distinct emotions,
including positive ones. As discussed beforehand, students may experience many
positive and negative emotions during learning and interacting with others, so the
reasons behind these emotions in mathematics would provide teachers an opportunity
to improve the cognitive and affective quality of their instruction and design effective
mathematics teaching environments to fulfill their students’ cognitive and affective
needs in mathematics. Besides, teachers may develop some strategies for feeding the

interaction with their students during mathematics teaching.

In Turkey, mathematics a fearful subject domain with the increase in the level of
education (Birgin, Baloglu, Catlioglu, & Giirbiiz, 2010; Calik, 2014; Yamac, 2014),
which might be related to mathematics competencies of students. Having supported
this fact with the results of the Programme for International Student Assessment
(PISA), mathematics scores of Turkish students were below the international average
between 2003-2018 years. Among the participated countries, Turkey was ranked 35",
43943 44M 49" and 42" (Organization for Economic Co-operation and
Development (OECD) (OECD, 2004, 2007, 2010, 2013, 2016, 2019), respectively.
Similarly, eighth-grade students’ mathematics scores were below the average of
Trends in International Mathematics and Science Study (TIMMS) results; Turkey was
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ranked 24" among the participated countries (Ministry of National Education [MoNE],
2014). In line with these findings, students’ potency and mathematics competence
from elementary to high school levels were attempted to be increased with the help of

the mathematics curriculum changes.

According to the latest educational reform in Turkey (4+4+4), elementary, middle, and
high school curricula were changed in 2012. According to this middle school
mathematics curriculum, students were attempted to be educated as mathematics
literate people with necessary mathematics knowledge, skills, and attitude that might
be used in higher education levels and real lives. The promotion of mathematical
reasoning, conceptual learning, problem-solving skills, communication in
mathematical language, and valuing of mathematics was also supported. The
mathematics curriculum was particularly framed under five main categories: problem-
solving, process skills, psychomotor skills, information and technology skills, and
affective skills. Within the scope of affective skills, students were aimed to develop
positive attitudes and efficacy toward mathematics and promote their level of
confidence, interest, and enjoyment while lessening their anxiety in doing, thinking,
and learning mathematics (MoNE, 2013). By following the educational reform in
2012, the mathematics curriculum was re-changed in 2018 for elementary, middle, and
high school education levels. The latest curricula were organized regarding the Basic
Law of the Ministry of Education (MoNE), Quality Framework of the Ministry of
Education, and Turkey Qualifications Framework, which was designed according to
the European Qualifications Framework. Among eight basic competencies,
mathematics competency was specified in the Turkey Qualifications Framework,
which draws attention to developing mathematical reasoning, representation, and
application skills (MoNE, 2017). Even though the development of students’ positive
attitudes toward mathematics and their level of confidence in approaching
mathematical problems were stated to be one of the specific aims of the new
mathematics curriculum, the affective domain’s objectives were unfortunately
underemphasized. In addition to this, 2011 and 2015 TIMMS results pointed out the
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need for studying the affective aspects in mathematics teaching and learning since
students with higher mathematics love, confidence, and interest had significantly
higher mathematics achievement than the rest of the population (MoNE, 2016).
According to PISA results, students’ mathematics self-efficacy and anxiety scores
were found to be below and above the OECD average, respectively (Education Reform
Initiative, 2013). Therefore, examining the current mathematics achievement emotions
and self-efficacy of the seventh and eighth-grade students would seem prominent in
making interpretations toward utilizing the affective domain in mathematics,
especially focusing on the emotions and beliefs to improve students’ performances in
mathematics. As well as seeking out the role of emotions, through inquiring students’
self-efficacy in mathematics classrooms, this study would also provide an opportunity
to evaluate the extent of the drawn attention on the affective aspect under the scarcity
of affective objectives within the scope of the new mathematics curriculum. Therefore,
this study remarks attention to a neglected area and a neglected construct in the
mathematics curriculum. This study examined the 7th seventh, and eighth 8th -grade
students” mathematics achievement emotions and their relations with some
environmental and cognitive antecedents based on the control-value theory. More
specifically, examining the association with students’ anxiety, anger, and enjoyment
with their mathematics self-efficacy, perceived teaching quality, and teacher affective
support provided an opportunity to test control-value theory assumptions. In this
theory, teaching and motivational quality were contended to be environmental
antecedents of achievement emotions, which also influence cognitive and value
appraisals. Therefore, students’ perceptions toward teaching quality and the affective
support provided by teachers revealed how these cognitive and affective factors are
related to students’ emotions in mathematics. While thinking about the prescribed
model’s dynamic aspect, the potential relationships were crucial for designing
emotion-sensitive mathematics learning environments. Environmental antecedents
and self-efficacy as a control appraisal were also included in this study, corroborating
Pekrun’s (2006) achievement emotions model. Inclusion of self-efficacy would also

uncover how students’ judgments over their capabilities were related to their
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perceptions toward teaching quality and their teachers’ affective support, and their own
emotions in mathematics. As discussed beforehand, the investigation of the
relationship between self-efficacy and achievement emotions revealed appraisal-
emotion linkage in the current middle school mathematics curriculum, especially for
the seventh and eighth-grade students. That is prominent in making sound arguments
on how to draw on this relationship to increase students’ mathematics performances
asindicated in 2011 and 2015 TIMMS results and supported with control-value theory.
As well as seeking out the role of emotions, through inquiring students’ self-efficacy
in mathematics classrooms, this study would also provide an opportunity to evaluate
the extent of the drawn attention on the affective aspect under the scarcity of affective

objectives within the scope of the new mathematics curriculum.

While examining the mathematics curriculum’s affective side from students’
perspective, teachers being the curriculum practitioners should also be stressed. Since
the teaching profession requires forming high quality social and interpersonal
interactions with students, teachers should possess specific qualities, especially for the
21% century. Among these characteristics, having high self-efficacy and confidence in
teaching, being positive, enthusiastic, humorous, active, flexible, patient, mild, and
tolerant were specifically mentioned (Akin, 2017; Hotaman, 2012). As teaching is an
emotion-laden job, teachers experience various distinct emotions in line with their
characteristics. The emotions experienced during teaching and learning processes
undeniably impact teachers’ teaching satisfaction and their beliefs to succeed in their
professions. Especially TIMMS results support the idea that as teachers’ satisfaction
and confidence toward teaching mathematics increased, their students’ mathematic
achievements were influenced positively (MoNE, 2014, 2016). Therefore, affect in
mathematics should also be studied from the teachers’ perspectives. The truth of the
transmission of teachers’ mathematics anxiety to their students (Bayder & Bulut, 2002;
Bulmahn &Young, 1982) corresponding to the emotion-contagion theory (Hatfield et
al., 1994) necessitates investigating the relationship between student and teacher
emotions to be able to comprehensibly explain the possible antecedents and
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consequences of student emotions not only for anxiety but also for many other
emotions. While thinking about student-teacher relationships across grade levels,
middle and high school teachers were mentioned to put less emphasis on this
relationship than elementary level and early-childhood teachers (Sakiz, 2017).
Therefore, this study would provide an opportunity to understand student-teacher
relationships in terms of questioning how well middle school mathematics teachers are
aware of their academic emotions and how their emotions are related to their students’
achievement emotions. Emotional transmission or emotion contagion is a newly
emerging era in education, and the number of studies is minimal even in the
international literature. Hence, this study would be a pioneer in the national literature.
This study cross-sectionally explored the potential relationship between teacher and
student achievement emotions in mathematics, unlike the current research studies.
Therefore, the findings would also bring a different perspective to emotion
transmission literature in education. Besides, emotional transmission results may
highlight the role of affective support and the classrooms’ motivational quality one
step forward while considering control-value theory elements because teacher

emotions were not explicitly specified in the model.

Besides the interaction between student and teacher emotions, teacher emotions should
also be explored from different perspectives. In doing so, the potential factors behind
teacher emotions might be uncovered as well. Teaching is a more stressful job than
several decades ago in today’s conditions, and teachers have to deal with many
distractors in their professional lives. Therefore, burnout is a not reality shock
anymore, but the reality itself, so many teachers tend not to lose their satisfaction and
enthusiasm toward their work. Yet, their beliefs or convictions to improve their
students’ learning might be unstable across the years. Such fluctuations may also
influence their teaching practices and their efforts in designing appropriate learning
environments, which may yield distinct emotions. This study would clarify how
burnout and teacher self-efficacy are related and how teacher self-efficacy is linked to

teachers’ academic emotions in mathematics. Exploring such association would be
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essential to understand how to shape mathematics-related classroom practices under
teachers’ beliefs and, most importantly, their emotions.

The studies on the relationship between student and teacher emotions are mostly
carried out in individualist cultures such as Germany and the U.S. In contrast, there is
a lack of research on this issue in the national literature. Therefore, this study would
shed light on teachers’ and students’ emotional experiences in a collectivist culture,
Turkey, based on Hofstede’s (1980) classification and provide an opportunity for
further research to make cross-cultural comparisons about the emotional display and
sources of emotions. In this perspective, this study would contribute to both national
and international literature based on the findings of the nature of the emotions
experienced by teachers and students and the reflections of these emotions on the
teaching quality. In so doing, the Teacher Emotions Scale (TES) and Perceived

Teaching Quality Scale were adapted to the Turkish language.

Finally, a single-level model and a multilevel proposed model were tested within the
scope of the quantitative phase of the study. The nested data structure was ensured to
correctly analyze the relationship between matched teacher and student groups for the
multilevel model. Qualitative measures were also utilized to inquire about the possible
sources and the reasons for student emotions regarding the learning and teaching
process and student-teacher interaction. Therefore, this study would contribute to both
national and international literature in terms of the research problem, the variety of the
participant groups (i.e., students and teachers), and the employed data analysis

methods to respond to these research questions.

1.5. Definition of Important Terms

Emotion is defined as “An awareness of four elements that we usually experience at
the same time: (a) an appraisal of a situation, (b) changes in bodily sensations, (c) the
free or inhibited display of expressive gesture, and (d) a cultural label applied to
specific constellations of the first three elements.” (Hochschild, 1990, p. 118-119).
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Achievement or academic emotion refers to “Emotions tied directly to achievement

activities or achievement outcomes” (Pekrun, 2006, p.317).

Enjoyment is defined as “good feelings people experience when they break through
the limits of homeostasis” (Seligman & Csikszentmihalyi, 2000, p.12).

Anxiety refers to be “a future-oriented mood state in which one is ready or prepared to

attempt to cope with upcoming negative events” (Barlow, 2000, p.1249).

Anger is defined as “relationally being unfairly slighted or demeaned, which in turn
depends on there being an external agent that is held blameworthy for the harmful
action” (Lazarus, 1991, p. 828).

Self-Efficacy is defined as “the beliefs in one’s capabilities to organize and execute the

courses of action required producing given attainments”(Bandura, 1997, p.3).

Mathematics Self-Efficacy is defined as “a situational or problem-specific assessment
of an individual’s confidence in her or his ability to successfully perform or

accomplish a particular task or problem” (Hacket & Betz, 1989, p.262).

Teacher self-efficacy refers to “judgment of his or her capabilities to bring about
desired outcomes of student engagement and learning, even among those students who
may be difficult or unmotivated” (Tschannen-Moran & Woolfolk Hoy, 2001, p.783).

Burnout is defined by Maslach, Schaufeli, and Leiter (2001) as “an erosion of

engagement that what started out as important, meaningful, and challenging work

becomes unpleasant, unfulfilling, and meaningless” (p. 416).

21



Teacher burnout is defined by Schwab and Iwanicki (1982) as “a perceived state of
physical and emotional exhaustion, negative attitudes toward students, and lack of

personal accomplishment” (p.5).

Teaching quality is defined by Darling-Hammond (2010) as “strong instruction that
enables a wide range of students to learn. Such instruction meets the demands of the

discipline, the goals of instruction, and the needs of students in a particular context”
(p. 3).
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CHAPTER 2

LITERATURE REVIEW

“A modern teacher educates children to value their emotions. ”

Haim Ginott

In this chapter, the review of the literature was presented in several sections. First,
emotion as an affective construct was scrutinized by considering both students and
teachers within the adopted theoretical framework’s scope. For this aim, the control-
value theory was explained in terms of stating the antecedents and consequences of
achievement emotions in learning environments. The current research on the possible
relationships between teacher and student emotion was then discussed in an
elaborative manner. Second, self-efficacy and its potential sources were explained
within the scope of social cognitive learning theory. Afterward, the studies concerning
the relationship among teachers’ and students’ emotions and self-efficacy beliefs were
presented. Third, teaching quality was conceptualized from students’ perspectives by
incorporating teachers’ cognitive and affective support. According to the control-value
theory, the current research on the relationship between self-efficacy, teaching quality,
and achievement emotions was carefully reviewed. Fourth, burnout was described by
stating the primary sources and their effects on teachers’ professional lives.
Consequently, the research on the relationship between teacher burnout and teacher
self-efficacy was presented. Lastly, a concise summary of the literature review

provided a brief overview of the chapter.
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2.1. Emotions

“Affect” refers to non-cognitive constructs, including moods, beliefs, and emotions
(Boekaerts, 2007; Pekrun & Linnenbrink-Garcia, 2014); however, these terms are used
interchangeably in many empirical and conceptual studies (Linnenbrink, 2006). To
clarify these constructs” classification, Rosenberg (1998) made a hierarchical
arrangement of “affect” into two different categories: affective traits and affective
states. Affective traits include people’s personality characteristics, and they are more
stable predispositions preserving a threshold toward the arousal of several emotional
situations. In contrast, affective states are unstable and changeable across time and the
case itself. Herein, emotions could be classified into the second category of affective

states addressing short-term and intense psychological processes (Linnenbrink, 2006).

Emotion is a controversial and complex construct. Although several scientific and
constitutive definitions were proposed in the literature, people are still continuously
debating emotion research to define emotions. They consider several aspects while
describing this construct. According to the constitutive definition of emotion, it is
characterized by the Cambridge English Dictionary (2020) as “a strong feeling such
as love or anger, or strong feelings in general.” More comprehensively, as Rosenberg
(1998) stated, emotions are “acute, intense, and typically brief psychophysiological
changes that result from a response to a meaningful situation in one’s environment”
(p. 250).

On the other hand, Scherer (2005) described emotion as “an episode of interrelated,
synchronized changes in the states of all or most of the five organismic subsystems in
response to the evaluation of an external or internal stimulus event as relevant to major
concerns of the organism” (p. 697). Similarly, Hochschild (1990) postulated a more
extensive definition addressing the critical elements, respectively. Accordingly,
emotion could be thought of as “an awareness of four elements that we usually
experience at the same time: a) an appraisal of a situation, b) changes in bodily
sensations, c) the free or inhibited display of expressive gesture, and d) a cultural label
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applied to specific constellations of the first three elements” (p. 118-119). Individuals”
subjective expressions of their experiences and their reflection in different ways are

the general points for the descriptions mentioned above.

Based on the core elements of emotions, Pekrun (2006) came across a more recent
definition for the construct that emotion was redefined “multi-component, coordinated
processes of psychological subsystems including affective, cognitive, motivational,
expressive, and peripheral physiological processes” (p. 316). Therefore, there are five
essential components of emotions: affective, physiological, cognitive, expressive, and
motivational (Frenzel & Stephens, 2013). For instance, test anxiety might give rise to
uneasiness and stress on students (affective) and a kind of worry toward test failure
(cognitive). Test anxiety may also increase on hearth and sweating rate
(physiological), a high passion for escaping from the position within (motivational).
Finally, students may reflect facial expression for the experienced anxiety (peripheral)
(Pekrun & Linnenbrink-Garcia, 2012, 2014). According to this example, the affective
component implies a kind of affective experience that might trigger the relevant
emotion’s arousal.

“What kind of an emotion of fear would be left if the feeling neither of

quickened heart-beats nor of shallow breathing, neither of trembling lips nor of

weakened limbs, neither of goose-flesh nor of visceral stirrings, were present,

it is quite impossible for me to think ... I say that for us emotion dissociated
from all bodily feeling is inconceivable.” (James, 1950, p. 379)

As mentioned in William James’s (1890; as cited in James, 1950) theory of emotions,
physiological and bodily changes intertwined by the hormonal, autonomic nervous
system and skeletomuscular system are necessary conditions in emotion arousal
(Ellsworth, 1994). People tend to reflect facial, vocal, and visceral expressions by
adapting their physical behaviors, depending on their subjective experiences (Feldman
Barrett, 2012). For instance, the changes in the hearth, breathing, and sweating rate,
the temperature of the skin, limb activity, and the activation of the digestive system

and different parts of facial muscles could be given as the most common physiological
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changes in people’s bodies under the arousal of several emotions (Nummenmaa,
Glerean, Hari, Jari & Hietanen, 2013).

Although some of the expressions were universal as in demonstrated in studies of
Ekman and Izard (Matsumoto, Keltner, Shiota, O’Sullivan & Frank, 2008), emotional
expressions hold a distinguished pattern in an individualist and collectivist societies as
the level of integration into a group seem to differ for these cultures. Accordingly,
people in individualist cultures value people’s uniqueness and autonomy while
favoring the authentic expressions of their feelings. People in collectivist cultures, on
the other hand, appreciate the harmony and the responsibility within the group
(Woolfolk- Hoy, 2013; Oyserman, Coon & Kemmelmeimer, 2002) that might be

influential on reflection of their feelings.

According to Schacter and Singer (1962), emotion is such a combination of the
physiological and cognitive processes of individuals that how the appraisals are
interpreted are also invaluable in arousal of the emotions (Ellsworth, 1994), so
emotions could be viewed as socially constructive and subjective interpretations
(Feldman Barrett, 2012). As well as the physiological changes, emotions might also
trigger several cognitive and behavioral changes in people, such as an increase in task
engagement, empathetic thinking, demand for taking responsibility, and the promotion
of problem-solving ability under positive emotional states (Isen, 2008). Ensuing
research also indicates the critical role of emotions in motivation and learning
outcomes (Pekrun, 2009). Therefore, denying emotions’ influential role in learning

and teaching environments seems to be inconceivable.

In this regard, the control-value theory as the main theoretical framework of the current
study brought a broad perspective in explaining how students’ academic feelings relate
to many other cognitive, affective, motivational, and behavioral factors. This theory

was presented in an elaborative manner in the next section.
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2.1.1. Student Emotions

In emotion research, the bulk of the studies are generally related to anxiety (Zeidner,
2007), implying other emotions’ ignorance. However, Pekrun, Goetz, Titz, and Perry’s
(2002a) research explored university students’ feelings. The findings of this research
revealed that students experience different emotions. These are interest, enjoyment,
boredom, hope, pride, frustration, and anger, and there is still no agreement on the
number of primary emotions experienced in learning settings. From this perspective,
Pekrun (2006) developed the control-value theory to explain students’ emotions in

academic settings.

2.1.1.1. Control-Value Theory of Achievement Emotions

Control-value theory was grounded on expectancy-value theory (Eccles, Adler,
Futterman, Goff, Kaczala, & Meece et al., 1983), attribution theory (Weiner, 1985),
the transactional theory of stress and coping (Folkman & Lazarus, 1985), achievement
goal theory (Elliot & McGregor, 2001), and perceived control theory (Patrick, Skinner
& Connell, 1993). Drawing upon the corollaries and basic assumptions of the
abovementioned theories, Pekrun (2006) postulated a new term, ‘“achievement
emotions.” Accordingly, achievement emotions are “Emotions that are tied directly
to achievement activities or achievement outcomes” (Pekrun, 2006, p. 317). In this
definition, students’ outcome related emotions and their learning-related feelings are
stressed (Pekrun, 2006; Pekrun, Frenzel, Goetz & Perry, 2007; Pekrun et al., 2002a,
2002b; Pekrun & Linnenbrink-Garcia, 2012, 2014). In other words, both outcome-

related and activity-related emotions are taken into account in this model.

2.1.1.1.1. Classification of Achievement Emotions

The prevalence of emotions might lead people to question this construct’s temporal
generality (Pekrun, 2006). From this perspective, emotions are generally distinguished
through being momentary or habitual emotions called “state emotions” and “trait
emotions,” respectively (Frenzel & Stephens, 2013). If the feelings are experienced at
a specific time point over a given situation, they might be called “state emotions.” On
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the other hand, emotions could be habitual for people in particular conditions called
“trait emotions” (Frenzel & Stephens, 2013; Peixoto, Sanchas, Mata & Monteiro,
2016; Pekrun, Goetz, Perry, Kramer, Hochstat & Molfenter, 2004).

Except for the given classification, emotions might be related to on-going academic
activities or their outcomes (achievement emotions). They might be induced by
engagement in novel activities or tasks (epistemic emotions). Emotions might also be
related to learning material covered in the classroom (topic emotions), and emotions
related to other people (social emotions) (Boekaerts & Pekrun, 2016; Pekrun &
Linnenbrink-Garcia, 2012). The multifaced nature of emotions, especially for
achievement emotions, calls for the necessity to divide them based on an appropriate

taxonomy.

Achievement emotions are subsumed under three-dimensional taxonomy according to
the control-value theory (Pekrun, 2006). These dimensions are valence, activation, and
object focus. Valence refers to the classification of emotions into being positive or
negative. In this regard, hope, pride, relief, and enjoyment are positive or pleasant
emotions, while hopelessness, anger, shame, boredom, and anxiety are negative or
unpleasant emotions. The activation dimension stresses the multipolar nature of
emotions that might be categorized as 1) positive activating emotions (joy, hope,
enjoyment, gratitude, and pride), 2) positive deactivating emotions (relief, relaxation),
3) negative activating emotions (shame, anxiety, frustration, and anger) and 4)
negative deactivating emotions (hopelessness, sadness, disappointment, and
boredom). Regarding this classification, positive activating emotions foster
motivational engagement, using more flexible learning strategies. In contrast, negative
deactivating emotions impair people’s motivational engagement and perceptions
toward their abilities and restrict individuals from using creative learning strategies.
On the other hand, negative activating emotions reduce intrinsic motivation, lead
people to adopt avoidance approaches, and utilize rigid and more detail-oriented

learning strategies like the simple rehearsal. Last, positive deactivating emotions
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induce people to slow down their learning process but reinforce long-term motivation
(Chiang & Liu, 2014; Pekrun, 2009; Pekrun & Linnenbrink-Garcia, 2012).

In control-value theory, Pekrun (2006) also proposed an object focus dimension to
classify achievement emotions as being “activity emotions” or “outcome emotions.”
Emotions such as satisfaction, enjoyment, anger, and boredom related to ongoing
activities belong to the former group. On the other hand, anxiety, hope, shame, pride,
relief, and hopelessness resulting from any relevant activity outcomes could be
classified into outcome emotions (Pekrun, 2006; Pekrun, Frenzel, Goetz, & Perry,
2007). Time was taken as a reference point for outcome emotions, and these emotions
had two categories: prospective and retrospective emotions (Pekrun, 2006; Pekrun &
Stephens, 2010; Pekrun et al., 2002a). The classification of emotions concerning three-

dimensional taxonomy was given in Table 2.1.

Table 2.1.
Classification of Achievement Emotions
Positive? Negative®
Object Focus Activating Deactivating Activating Deactivating
Activity Enjoyment Relaxation Anger Boredom
Frustration
Outcome Hope Relief Anxiety Hopelessness
/Prospective Joy°©
Outcome Joy Contentment Shame Sadness
/Retrospective
Pride Relief Anger Disappointment

Gratitude

Note. Positive=positive emotion; °Negative=negative emotion; ‘Anticipatory joy/relief. “Achievement
Emotions: A Control-Value Approach” by R. Pekrun ve E. J. Stephens, 2010, Social and Psychology
Personality Compass, 4, p. 239. Copyright 2010 by The Authors Journal Compilation, Blackwell
Publishing.

According to the given classification, the control-value theory attempts to explain the
potential antecedents and consequences of achievement emotions. Shortly, the model

is a dynamic system through positive and negative feedback loops (Figure 2.1).
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2.1.1.1.2. Antecedents of Achievement Emotions

The antecedents of achievement emotions could be categorized into cognitive,
individual, and environmental determinants. Among those, cognitive appraisals
comprised of subjective control and subjective value have a notable impact on

achievement emotions’ arousal.

2.1.1.1.2.1. Control and Value Appraisals

Perceived controllability of achievement-related activities tends to change across
causal expectancies and causal attributions (Pekrun, 2006; Pekrun, Frenzel, Goetz &
Perry, 2007). Causal expectancies, involving action-control, action-outcome,
situation-outcome, and total-outcome expectancies, examine relations between causes
and future impacts of these causes, such as the effect of a student’s current effort on
his future performances (Pekrun, 2006). In line with expectancy-value theory (EVT),
students’ control appraisals stem from their expectancies for success, and the

attributions made for their performances (Wigfield, Rosenzweig & Eccles, 2016).

Action-control expectancies address people’s anticipations toward initiation and
continuity of any action. In this regard, people’s self-efficacy beliefs could be
subsumed under action-control expectancies because self-efficacy is described as
people’s beliefs toward accomplishing any designated task (Bandura, 1997).
Accordingly, the control-value theory asserts a positive relationship between people’s
positive emotions and their self-efficacy. In contrast, the relationship may become
negative between self-efficacy and negative emotional states of people. Action-
outcome expectancies, on the other hand, refer to people’s anticipations toward
reaching desired outcomes such as students’ expectancies toward attaining high grades
contingent upon their efforts or keeping themselves from undesired results, which is

closely related to their internal control (Pekrun, 2006; Pekrun et al., 2007).

Situation outcome expectancies denote the probability of receiving positive or

negative outcomes regardless of their invested efforts and actions. Last, total outcome
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expectancies are closely related to the expectancies described above. Accordingly,
action-control, situation-outcome, and action-outcome expectancies would be high for
positive outcomes, resulting in increased total outcome expectancies. Action-outcome
and action-control expectancies would be low, and situation-outcome and total
outcome expectancies would be high for adverse outcomes such as failures. (Pekrun,
2006; Pekrun et al., 2007; Pekrun & Linnenbrink-Garcia, 2014; Pekrun & Stephens,
2010). Except for causal expectancies, causal attributions explore possible reasons for
failure and success in people’s actions, external conditions, and others. External
attributions are related to situation-outcome expectancies, while internal attributions

are related to action-outcome expectancies or action-control expectancies.

Value appraisals refer to the perceived value of actions or outcomes. Subjective value
appraisals are divided into two classes, which are intrinsic and extrinsic values. From
this perspective, intrinsic values pertain to appreciation of any activity or outcome
intrinsically, whereas extrinsic values point out valuing any action or result that might
help reach out to a long-term goal (Pekrun, 2006; Pekrun et al., 2007; Pekrun &
Linnenbrink-Garcia, 2014). This interpretation is similar to the denotation of task
values in EVT. Intrinsic value addresses the feeling of enjoyment gained through the
participation of a task, which was also defined as intrinsic value. Extrinsic value in the
control-value theory could be thought of as questioning the usefulness of participated
activity for students’ future goals that might be known as utility value in EVT. For
instance, a student might study his math course regardless of grade concern because
he is satisfied with studying mathematics, pointing out the intrinsic value assigned to
this course. However, the same student might learn math to receive high grades that
might ease getting acceptance from a prestigious school and beneficial for his career
pathway or getting appreciation from his teacher, parents, or peers. This example is

directly related to the extrinsic value ascribed to a mathematics course by the student.

As stated beforehand, control and value appraisals would influence the arousal of
activity emotions, prospective, and retrospective outcome emotions. From this

perspective, activity emotions tend to change regarding perceived controllability and
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the ascribed value to the activity. Suppose a student successfully meets the
requirements (high perceived control) and assigns a high value to the activity. In that
case, this student may experience enjoyment, whereas if the student gives a low value,
anger might be induced. On the other hand, if the activity requirements are beyond
students’ capacities, they may attribute low value to this activity, resulting in a
boredom experience at the end. For prospective outcome emotions, students generally
focus on the likelihood of failure and success situations. If the outcome’s
controllability is perceived high or low, enjoyment and hopelessness would be evoked,

respectively.

On the other hand, anxiety and hope would be triggered if there is a lack of control
toward the corresponding success or failure states. Retrospective outcome emotions
might arise according to possible success and failure circumstances, and the causes of
these emotions might be related to individuals’ actions, external factors, or other
people. For instance, if people ascribe the reasons for their success and failures to their
efforts, pride and shame might be experienced, while gratitude and anger might be
triggered due to attribution of success and failure states to other people around (Pekrun,
2006; Pekrun & Linnenbrink-Garcia, 2014; Pekrun & Stephens, 2010).

2.1.1.1.2.2. Individual and Environmental Factors

Individual and environmental factors are critically important on achievement
emotions, which is also influential on these factors due to the model’s dynamic nature.
Accordingly, cognitive quality of instruction, motivational quality of instruction,
autonomy support, goal structures, expectations, feedback, and consequences could be
given as individual and environmental factors directly related to antecedents of

achievement emotions.

Cognitive quality is strongly related to the teaching and learning environment’s
structure, clarity, and stimulating role of the presented learning tasks. This element

also affects students’ perceptions toward the controllability of the relevant activity or
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assessment and the perceived value attributed to these tasks. For example,
improvement of the instruction structure and clear presentation of the study positively
impact students’ perceived control, which is closely related to pleasant emotions.
Besides, the congruency among students’ capabilities and expectations seems critical
to their subjective control and subjective values. Students more likely experience
boredom if they possess very high and low expectations toward teaching, forming
maladjustment between their expectations and capabilities (Pekrun, 2006; Pekrun et
al., 2007; Pekrun & Linnenbrink-Garcia, 2012, 2014; Pekrun & Stephens, 2010).

As argued by control-value theory, peers, parents, and teachers give direct and indirect
messages to students about achievement values through their behaviors and the
assigned roles. Students’ academic interests and values could be promoted by
arranging learning environments, structuring learning materials, and assigning roles to
fulfill students’ interests. In this regard, the likelihood of the experience of positive
activity emotions (i.e., enjoyment) would increase. Besides, teachers’ and parents’
enthusiasm to engage in the relevant tasks might allow students to internalize the
achievement values with vicarious learning experiences (Bandura, 1997) and
emotional contagion (Hatfield, Cacioppo & Rapson, 1994). This internalization might
induce pleasant emotions (Pekrun, 2006; Pekrun et al., 2007; Pekrun & Linnenbrink-
Garcia, 2012, 2014; Pekrun & Stephens, 2010).

On the other hand, autonomy support refers to providing students support for
organizing their learning processes that might contribute to their perceived control
beliefs. This support might offer the opportunity to increase the experience of positive
emotional states. Unless students are given appropriate autonomy support during
coping with the challenges, students’ control appraisals would be influenced
accordingly. This influence would trigger negative emotions such as shame,
hopelessness, and anxiety (Pekrun, 2006; Pekrun et al., 2007; Pekrun & Linnenbrink-
Garcia, 2012,2014; Pekrun & Stephens, 2010).
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For feedback and achievement outcomes, students would have an opportunity to
evaluate their achievement outcomes through feedback based on their success and
failure states. The received feedback would have a noticeable impact on students’
retrospective outcome emotions, as well. Besides, feedbacks would keep students
informed about the likelihood of their future success and failures, which, in return,
affect students’ control appraisals and prospective outcome emotions. To illustrate this
fact, students frequently experience anxiety and hopelessness if they insistently
experience a failure. This experience would also diminish their control appraisals.
Therefore, feedback could be tailored to point out failure as a learning opportunity
(Pekrun, 2006). Except for the given feedbacks, students’ perceptions toward success
would be influential on their subjective values. For instance, the likelihood of success
might provide students with career opportunities in the long run. This success would
trigger their hope, whereas the possibility of a failure states might create negative
feelings toward their career pathways that would also increase the experience of
anxiety and hopelessness (Pekrun, 2006; Pekrun et al., 2007; Pekrun & Linnenbrink-
Garcia, 2012,2014; Pekrun & Stephens, 2010).

As a distal antecedent, achievement goals have a direct effect on control and value
appraisals. Besides, achievement goals have indirect effects on achievement emotions
through feedback loops in the control-value theory. Within the scope of achievement
goals, individuals tend to reach for accomplishment or avoid failures. In this regard,
four types of achievement goals are discussed in the literature (Elliot & McGregor,
2001). These are mastery-approach, mastery-avoidance, performance-approach, and
performance-avoidance. Mastery-approach goals increase the likelihood of
experiencing positive-activity-related emotions by putting students’ interests and
attention on the relevant tasks to develop their competencies. On the other hand,
performance-approach goals emphasized competing with others and outperforming
them (Graham & Weiner, 2012) that might induce hope and pride under the positive
value of outcomes and high perceived controllability. In contrast, students with
performance-avoidance goals might avoid their failures under the negative value of

35



the results and high perceived uncontrollability. They may experience shame,
hopelessness, and anxiety (Linnenbrink-Garcia & Barger, 2014; Pekrun, 2006; Pekrun,
Elliot & Maier, 2006, 2009; Pekrun & Linnenbrink-Garcia, 2012,2014; Pekrun &
Stephens, 2010).

2.1.1.1.3. Consequences of Achievement Emotions

Building on control-value theory, cognitive appraisals, and individual and
environmental factors influence achievement emotions. In line with the model,
achievement emotions also directly or indirectly affect different cognitive and
affective constructs, as explained in this section.

First, positive and negative emotions are critical to cognitive resources. To illustrate
this, individuals might focus on their attention on the relevant task. Their performances
might increase accordingly with the help of positive emotions, while attention might
be distracted away while experiencing negative emotions, which decreases the use of
cognitive resources (Pekrun, 2006; Pekrun et al., 2007; Pekrun & Linnenbrink-
Garcia,2014).

Second, achievement emotions also influence students’ motivation to learn while
considering three-dimensional taxonomy. Accordingly, satisfaction, pride, and hope
as positive activating emotions increase students’ intrinsic and extrinsic motivation,
whereas boredom and hopelessness as negative deactivating emotions seemed to
decrease motivation. Except for these, the impacts of negative activating and positive
deactivating emotions on learning motivation are generally more complicated to
explain (Pekrun, 2006; Pekrun et al., 2007; Pekrun & Linnenbrink-Garcia, 2012). As
asserted by Pekrun (2006), anxiety might diminish a student’s intrinsic motivation.
Still, this student might pursue to avoid a possible failure that his extrinsic motivation

would be increased accordingly.
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Achievement emotions also appeared to have substantial influences on the use of
learning strategies. In this regard, positive emotions facilitate the employment of more
creative and flexible learning strategies. In contrast, negative emotions may influence
individuals to use more rigid techniques such as simple rehearsal (Pekrun, 2006;
Pekrun & Linnenbrink-Garcia, 2012). Considering three-dimensional taxonomy,
enjoyment as a positive activating emotion may pave the way for using more creative
and intense learning strategies such as critical thinking, elaboration, and organization.
In contrast, anxiety and shame as negative activating emotions may induce the use of
basic strategies. Except for these, people experiencing any kind of deactivating
emotion like boredom and relief may adopt cursory information processing systems
(Pekrun, 2006; Pekrun et al., 2007; Pekrun & Linnenbrink-Garcia,2012). A bundle of
cross-sectional and longitudinal research with high school and college-level students
revealed that positive emotional states are in a positive relationship with the use of
critical thinking, organization, elaboration, and meta-cognitive learning strategies. At
the same time, there is an inverse relationship with simple learning strategies.
Additionally, students with negative emotional states seemed to employ more rigid
techniques and less creative learning strategies (Ahmed, Van Der Werf, Kuyper &
Minnaert, 2013; Artino & Jones, 2012; Pekrun et al., 2002a, 2011; Villavicencio,
2011).

Self-regulated learning should also be thought about the impacts of achievement
emotions. Self-regulating learning briefly explains how individuals set their goals,
control learning processes, and evaluate the learning outcomes (Pekrun ve
Linnenbrink-Garcia, 2012). From this perspective, self-regulated learning addresses
the link between individual, behavioral and environmental processes in a cycle
(Zimmerman, 2000). Self-regulated learning is one of the possible outcomes of
achievement emotions. For instance, positive feelings seemed to correlate with
students’ self-regulated learning positively. However, students may need external
guidance from teachers or parents if they experience negative emotions (Pekrun, 2006;
Pekrun et al., 2002a; 2007; Pekrun & Linnenbrink-Garcia,2012). As stated in the
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control-value theory, there is a dynamic system working through feedback loops.
Therefore, the arousal of enjoyment, pride, and hope would be more probable for self-
regulated learners. However, students would more likely experience anxiety and anger

if they were guided by external agents (Pekrun & Linnenbrink-Garcia,2012).

As well as direct influences of achievement emotions, there are also indirect effects
shown in Figure 2.1. In this sense, achievement could change across the reciprocal
relationship between the subject’s nature, task or assignment, learning strategy use,
and cognitive and motivational quality. Besides, neither positive emotions always lead
to positive or negative emotions that yield adverse learning outcomes (Pekrun, 2006;
Pekrun et al., 2007; Pekrun & Linnenbrink-Garcia, 2012, 2014). Accordingly, positive
activating emotions usually keep students’ attention and interest in the learning task,
promote their intrinsic motivation, foster creative and flexible learning strategy use,
and facilitate their self-regulated learning, resulting in higher achievement. On the
other hand, positive deactivating emotions distract students’ attention and reduce their
intrinsic motivation, whereas they may also re-adapt to the situation. As a result, they
may adopt more superficial information processing and problem-solving strategies, so
the effects of these emotions on students’ performances could be more complicated to
explain clearly. The impacts of negative activating emotions are in a changing nature.
For instance, students with higher anxiety may use their cognitive sources for off-task
behaviors, and their attention may be easily distracted. In this case, although intrinsic
motivation seems to display a declining trend, the student may put a substantial effort
into the learning task to avoid failure, which may increase extrinsic motivation.
Therefore, the achievement profile of students might change accordingly. Negative
deactivating emotions also distract students’ attention from the task and reduce their
both intrinsic and extrinsic motivation so that achievement might be influenced
negatively (Pekrun, 2006; Pekrun et al., 2007; Pekrun & Linnenbrink-Garcia,2012,
2014; Pekrun & Stephens, 2010).
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2.1.1.1.4. Feedback Loops in Control-Value Theory

There is a reciprocal relationship among the antecedents and consequences of
achievement emotions through positive and negative feedback loops in control-value

theory. Thus, the model has ascribed a dynamic nature, as shown in Figure 2.1.

Moving forward, as learning environments are full of emotions, both students and
teachers are always in need of employing necessary strategies to transform the
classrooms into fruitful learning settings (Jacobs & Gross, 2009). To this end, the
accruing role of emotion-regulation should be considered while drawing on emotion
power in education. However, the complicated nature of emotions and their influence
on individuals’ behaviors might make things difficult to refer to emotion-regulation
goals. Management of emotions does not solely refer to increasing the positive and
decreasing negative emotions because unpleasant emotional states sometimes result in
positive learning outcomes. From this perspective, Pekrun’s (2006) control-value
theory model provides a holistic view to explain the relationship between emotions
and emotion-regulation strategies. Four regulation strategies were described in the
model. These are appraisal-oriented, emotion-oriented, and competency-oriented
regulation and design of learning and social environments. In appraisal-oriented
regulation, regulation address modifying individuals’ control and value appraisals to
change their emotional states. In emotion-oriented regulation, emotions are on the
focus and could be regulated by using some meditation techniques. Competency-
oriented regulation points out the need for the improvement of competencies regarding
success and failure states. Lastly, modifying the learning and social environment is
intended through designing learning settings and social environments (Pekrun, 2006;
Pekrun et al., 2007; Pekrun & Linnenbrink-Garcia, 2012, 2014; Pekrun & Stephens,
2010).
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2.1.1.1.5. Culture and Domain-Specific Nature of Achievement Emotions

The universality of achievement emotions was thoroughly discussed in the control-
value theory. Notwithstanding, the intensity and the frequency of emotions could differ
across cultures, gender, and domains of study (Pekrun, 2006). The domain-specific
nature of control and value appraisals necessitates dealing with the joint products of
those appraisals through a domain-specific perspective as well. In this regard, many
researchers in the emotion era put a high effort into exploring students’ achievement
emotions and their relations with their appraisals (i.e., self-efficacy; Bandura, 1997,
self-concept; Goetz, Cronjaeger, Frenzel, Liidtke & Hall, 2010) through a domain-

specific perspective.

Frenzel, Thrash, Pekrun, and Goetz (2007) focused on five distinct emotional states
(i.e., enjoyment, pride, anger, anxiety, shame) for cross-cultural comparison of
German and Chinese middle school students in the mathematics domain. For this aim,
the Achievement Emotions Questionnaire-Mathematics (AEQ-M) were administered
to 312 German and 579 Chinese 8"-grade students. The findings pointed out culture-
specific differences that Chinese students had higher anxiety, shame, enjoyment, and
pride in mathematics than German students. In contrast, the experienced mathematics
anger was higher for German students. Compared to German students’ negative
emotions, Chinese students’ negative emotions at home were negatively associated
with students’ parental expectations and mathematics grades. However, the
experienced shame and anxiety in mathematics, regardless of the learning context,
were more positively related to failure attributions to Chinese students’ lack of effort
than their German counterparts. The findings both reflect the culture-specific aspects

of achievement emotions.

Goetz, Pekrun, Hall, and Haag (2006) studied the domain-specific nature of
achievement emotions. From the German three-track education system’s top track,
The degree of pride, anger, anxiety, and boredom of the 7™, 8", 9™ and 10"grade

students for six core subjects (i.e., Latin, German, English, music, sports, and
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mathematics) were examined. The differential intensity of emotions across different
subject domains confirmed the domain-specific nature of emotions rather than
generalizing them from one subject domain to other study domains. Yet, anxiety
displayed a less domain-specific perspective than the rest of the emotions in the study.

This finding also stressed the distinctive nature of emotions among the selected ones.

Similarly, Goetz, Frenzel, Pekrun, Hall, and Liidtke (2007) investigated the cross-
domain versus domain-specific nature of emotions for the 8" and the 11"-grade
students. Regarding the salience and the classification of emotions according to their
activation and valence, pride, enjoyment, boredom, anxiety, and anger were selected
to be examined for mathematics, physics, German, and English subject domains.
Multilevel analyses were performed to ascertain the strength of the within and
between-domain relations. Although emotion relations seemed to be high for similar
subject domains, the relationship strength was not strong to talk about the generality
of emotions across different subject domains. Contrary to Goetz et al. ‘s (2006) study,
anxiety and enjoyment displayed the lowest domain-general aspect for both grade
levels. It might be interpreted that the domain specificity level of each emotion could
also change across different contexts.

In another study, Goetz, Frenzel, Pekrun, and Hall (2006) examined the domain-
specificity of emotions and the extent of their presumable specificity within each
domain. 721 German students from the 7" grade to the 10"-grade participated in the
study. Four main academic subjects were included (i.e., mathematics, English, Latin,
and German) to analyze the domain-specific nature of enjoyment, anxiety, and
boredom. According to the circumplex model (Watson & Tellegen, 1985), the
emotions were selected, inquiring the valence and activation degree and their salience
in the literature. Confirmatory multitrait-multimethod factor analysis was employed
through testing five models to determine whether emotions reflect a habitual nature
across domains. For the first model, emotions were classified under a general factor

category referring to domain-transcending emotionality. In contrast, the second model
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considered emotions as three emotion-specific factors implying domain-general
emotionality. The third model, on the other hand, focused on four domain-specific
factors indicating domain-specific emotionality. The last two models looked at four-
domain specific factors by considering the impact of emotion-specific factors called
the correlated uniqueness model. The achievement scores of students were included in
the last model. Results revealed the fit of the fourth and fifth models that might be
explained as the studied emotions’ domain-specific nature. Besides, multilevel
analyses were performed to determine the extent of the emotions’ domain-specificity
within each domain. Corroborating the findings of Goetz et al.’s (2007) study,
enjoyment was the most domain-specific emotions preceding boredom and anxiety,

respectively.

Differently, Goetz, Frenzel, Hall, and Pekrun (2008) adopted Pekrun’s (2006) control-
value theory and Marsh’s internal/external frame of reference to explain between-
domain relations of emotions, within-domain and between-domain relations of
achievement and emotion relationship on mathematics and language classes. For this
aim, 1380 students between 5 and 10-grade levels from the German three-track system
took part in the study. Learning-related enjoyment was selected to investigate the
experienced emotions in mathematics and language classes. In line with the cited
literature findings, students’ learning-related enjoyment and the achievement-emotion
relationship displayed a domain-specific nature. Namely, students’ previous year
grade positively predicted their learning-related enjoyment in language classes. In
contrast, language classes’ achievement scores negatively predicted students’
learning-related enjoyment in mathematics, indicating negative between-domain

relations.

2.1.1.2. Measurement of Achievement Emotions

Several methods were described to sufficiently analyze people’s emotions, including
peripheral and physiological measures, functional magnetic resonance imaging (fMRI)

and electroencephalography, observation of nonverbal behavior, and prosodic
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behavior of nonverbal speech (Frenzel & Stephens, 2013; Pekrun, 2009). The
experience-sampling method or ecological momentary assessment is also used to
measure emotions (Carson, Weiss & Templin, 2010). However, implementing such
strategies in a classroom environment might be difficult due to methodological
problems (Pekrun & Biihner, 2014) and ethical concerns. Therefore, self-report

measures are frequently used in the measurement of achievement emotions.

In the literature, there are a plethora of scales to measure test anxiety (e.g., Brown,
1938; Mandler & Sarason, 1952; Pekrun et al., 2004; Sarason, 1984), boredom (e.g.,
Daschmannn, Goetz & Stupnisky, 2011; Nett, Goetz & Daniels, 2010), and anger (e.g.,
Furlong & Smith, 1998; Smith, Adelman, Nelson & Taylor, 1988). However, there is
a lack of research measuring the different emotional states at the same time. The
number of scales incorporating distinct achievement emotions seems to be lacking in
the current literature. Thus, there is a need for psychometrically valid and reliable
instruments to measure students’ achievement emotions experienced in different

learning environments (Pekrun & Biihner, 2014).

Based on the control-value theory and the findings of several quantitative and
qualitative research (Pekrun et al., 2002a), Pekrun and his colleagues (2011) developed
AEQ to measure the positive and negative emotions. AEQ, as a multidimensional self-
report instrument, consists of nine distinct emotions (i.e., pride, enjoyment, relief,
hope, hopelessness, anger, shame, anxiety, and boredom). In this scale, students’
emotional states were examined in three different learning environments. These were
class-related emotions (80 items), learning-related emotions (75 items), and test-
related emotions (77 items). Each learning environment represented one section of the
scale. Each section is divided into three sub-sections: before, during, and after parts,
assessing the relevant time frame’s corresponding emotion dimension. Besides,
students” domain or course-specific emotions could also be evaluated through AEQ if

the instrument’s instructions are adapted accordingly.
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Considering three-dimensional taxonomy (Pekrun, 2006), emotions are categorized
according to valence, activation degree, and the object focus dimensions. From this
perspective, as stated before, pride, hope, relief, and enjoyment are positive, while
hopelessness, anxiety, shame, boredom, and anger are negative emotions. For
activation degree, enjoyment, pride, and hope are classified into positive activating;
relief is positive deactivating; anxiety, shame, and anger are negative activating, and
hopelessness and boredom are negative deactivating emotions. Last, enjoyment,
boredom, and anger are labeled as activity emotions, while relief, hope, anxiety, pride,
shame, and hopelessness are labeled as outcome emotions considering object focus
dimension (Pekrun, 2006; Pekrun et al., 2002a; Pekrun et al., 2011). To confirm the
factorial structure of AEQ, the one-emotion factor model, nine factor-emotions model,
and three settings-factors models were proposed and tested through first-order
confirmatory factor analyses. In contrast, the emotion x setting factors model was
proposed and tested by the second-order confirmatory factor analysis (Pekrun et al.,
2011). Of these models, the emotion x setting factors model fitted to the data
supporting the idea that as well as differentiation of each emotion type, the experience
of the emotion could also differ across the learning environment. The internal
consistency estimate of each emotion scale did not fall below .70 as evidence for high
reliability (Nunnally, 1978). In addition to the original scale, several adaptations and
validation studies were carried out to measure different age groups’ achievement
emotions (e.g., Dermitzaki & Bonoti, 2016; King, 2010; Paoloni, Vaja & Munoz,
2014; Peixoto, Mata, Monteiro, Sanchas & Pekrun, 2015).

Even though AEQ measures students’ emotions, the high number of items, and the
scale’s distinctive nature lead researchers to develop a new scale for elementary school
students. Lichtenfeld, Pekrun, Stupnisky, Reiss, and Murayama (2012) developed
Achievement Emotions Questionnaire- Elementary School (AEQ-ES) to measure
elementary school students’ emotions. The questionnaire included 28 items and three
emotions (i.e., enjoyment (9 items), anxiety (12 items), boredom (7 items). As in AEQ,
AEQ-ES also measures elementary school students’ class-related, learning-related,

44



and test-related emotions. Consequently, students would respond to each item by
rating the graphical faces on the scale, reflecting male and female students’ emotional
intensity. Corresponding to the validation process of AEQ, the one-emotion factor
model, the three factor-emotions model, and the emotion x setting model were tested
through confirmatory factor analyses. Accordingly, the emotion x setting model
seemed to statistically fit the data, and Cronbach’s value was .70 and above for each

emotion dimension.

In line with the German and the English versions of AEQ, Govaerts and Gregoire
(2008) developed the French version of the Academic Emotions Scale to assess
students’ enjoyment (4 items), pride (3 items), hope (4 items), shame (4 items), anxiety
(5 items), and frustration (6 items) on a 7-point Likert scale. Factor analyses were
performed to provide evidence on the scale’s psychometric characteristics. The results
revealed a hierarchical structure of emotions that they were classified as positive and
negative emotions as the first step regarding their valence. Consequently, they were

classified into distinct emotional dimensions.

Except for elementary students, several scales were also developed to measure
students’ achievement emotions for different grade levels and disciplines. For
instance, Chiang and Liu (2014) developed the Science Academic Emotions Scale to
assess university students’ academic emotions while learning scientific concepts,
attending science classes, and solving problems. The scale included pride, enjoyment,
hope, relief, anxiety, shame, anger, hopelessness, social intuition, boredom, outlook,
context, resilience, attention, and self-awareness sub-scales. Confirmatory factor
analysis results revealed four main categories to classify emotions: positive activating,
positive deactivating, negative activating, and neutral emotions. Similarly, Randler,
Hummel, Gléaser-Zikuda, Vollmer, Bogner, and Mayring (2011) developed the
Situational Emotions in Science Education Scale to measure students’ science learning

emotions. The scale addressed three different emotional states (i.e., interest, well-
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being, boredom) with a total of nine items. The scale could also measure middle
school, high school, and university students’ emotions in science learning.

To measure students’ mathematics achievement emotions across different age groups
and grade levels, Pekrun, Goetz, and Frenzel (2005) developed Achievement Emotions
Questionnaire-Mathematics (AEQ-M). There are 60 items with seven distinct emotion
states (i.e., enjoyment (10 items), anger (9 items), pride (6 items), anxiety (15 items),
shame (8 items), boredom (6 items), and hopelessness (6 items). There are three
sections in the instrument. These sections measure students’ learning-related (19
items), class-related (18 items), and test-related (23 items) emotions in mathematics.
Each section has three sub-sections that assess students’ mathematics achievement
emotions by taking the time frame as a reference for the corresponding section.
Students’ activity, prospective and retrospective outcome emotions are measured by
responding to the items under before, during, and after parts of the related section. As
well as having German, English, and Chinese versions, the Turkish version of AEQ-
M is also present in the current literature (Calik & Capa Aydin, 2019). AEQ-M was
used in a bulk of studies to measure mathematics achievement emotions of middle
school students (Frenzel, Pekrun & Goetz, 2007; Frenzel, Thrash, Pekrun & Goetz,
2007; Goetz, Frenzel, Pekrun, Hall & Liidtke, 2007; Goetz, Cronjaeger, Frenzel,
Liidtke & Hall, 2010) and high school students (Frenzel et al., 2007; Goetz et al., 2007,
Goetz et al., 2010). On the other hand, the instrument could also be used to measure
achievement emotions in different disciplines by replacing the name of the relevant
domains of study with the word “mathematics.” In this context, the instrument was
also used in several studies to measure students’ achievement emotions in physics,
English, and German as a foreign language course for different grade levels (e.g.,
Goetz et al., 2010; Goetz et al., 2007; Kok, 2017, Starkey-Perret, Deledalle, Jeoffrion
& Rowe, 2017).

Except for the emotions discussed in the current literature, there is also a need for the

scales measuring different achievement emotions experienced by students in other
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disciplines. Considering individual and cultural differences, the cross-cultural studies
in this era would lend themselves to examine the cultural and language equivalence of
those scales (Pekrun & Linnenbrink-Garcia, 2014).

2.1.2. Teacher Emotions

Pestalozzi mentioned that teaching is a combination of the head, hearth, and hand. In
other words, teaching is a combination of cognitive, affective, and psychomotor
dimensions (Bognar & Dubovick, 2012). Therefore, teachers’ affective states are
conspicuously crucial in educational settings, emphasizing the teaching’s emotion-
burden nature. Bahia, Freire, Amaral, and Estrela’s (2013) work to identify the
emotions experienced by Portuguese teachers in classrooms revealed approximately
one hundred and sixty emotions. Most of them were positive, including joy, love,

sadness, fear, anger, and surprise.

Similarly, Prosen, Smrtnik Vitulic, and Poljsak Skraban (2014) examined primary
school teachers’ experienced emotions through an observation scheme. Corroborating
the findings of Bahia et al. (2013) study, teachers expressed positive and negative
emotions; however, negative emotions outweighed the positive ones. More
specifically, anger was the most frequently voiced emotion. Disappointment, fear,
sadness, shame, and guilt followed anger. Among pleasant emotions, joy was the most
salient one, followed by pride and surprise. Likewise, O’Tole, Ogier-Price, and Hucks
(2010) examined fifteen tertiary teachers’ emotions through a diary study. On five
days, one hundred and thirteen negative emotions were noted by tertiary teachers
constituting the more significant portion of the total number of emotions. For negative
emotions, anger was the most frequently expressed one in Prosen et al. (2014) study,
while happiness and joy were the most salient positive emotions. As well as teachers,
teacher candidates may experience distinct emotions. For instance, Anttila, Phyalto,
Soini, and Pietarinen (2016) explored the spectrum of teacher candidates’ academic
emotions. Enthusiasm, satisfaction, interest, disappointment, and inadequacy were

described as the most frequent ones. Maverach and Maskit (2015), on the other hand,
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incorporated pre-service and in-service teachers in their study to examine the intensity
of emotions related to the teaching profession and the emotions related to participants
as being teachers. Results revealed that pre-service and in-service teachers experienced
mixed emotions (i.e., commitment, responsibility, stimulation, stress) with changing
rates in line with the teaching profession. Along with the number of listed emotions in
both studies, Fredrickson (2008) proposed a 3:1 ratio of emotions on the side of
pleasant ones in her broaden and build theory. According to this ratio, individuals
should experience positive emotions three times the negative ones to maintain a

psychological balance.

Considering teacher-student, teacher-parent, teacher-colleague, and teacher-school
administrator interactions, it is evident that teachers may experience various emotions
during their professional careers; however, the intensity and the valence of those
emotions may differ across different circumstances. Accordingly, emotions
experienced due to teacher and student interactions might have the utmost importance
regarding teaching processes. To illustrate, a teacher may experience anger as a result
of students’ disruptive behaviors. In contrast, the same teacher may get satisfied with
the students’ peak experiences on the relevant topic. The teacher feels enjoyment if the

class’s objective directly addresses their interests and enthusiasm to teach.

Teacher emotions are also given to be related to many cognitive and psychological
constructs. These are teachers’ pedagogical content-knowledge formation (Brigido,
Couso, Gutieres, & Mellado, 2013), teachers’ well-being (Day & Qing, 2009), teacher
enthusiasm (Kunter, Frenzel, Nagy, Baumert & Pekrun, 2011), and teacher burn-out
(Chang, 2009), identity formation (Bair, Bair, Mader, Hipp, & Hakim, 2010).
Teaching quality (Chen, 2019; Frenzel, Becker-Kurz, Pekrun & Goetz, 2015; Frenzel,
Goetz, Stephens & Jacob, 2009; Frenzel, Pekrun, Goetz, Daniels, Durksen, Becker-
Kurz & Klassen; 2016; Hagenauer & Volet, 2014; Klassen, Perry, & Frenzel, 2012;
Sutton, 2005; Sutton & Wheatley, 2003, Taxer & Frenzel, 2015; Trigwell, 2012), and
teacher-student interactions (Becker, Goetz, Morger, & Ranellucci, 2014; Chen, 2019;
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Hagenauer, Hascher & Volet, 2015; Prosen, Smrtnik & Poljsak Skraban, 2011; Yan,

Evans & Harvey, 2011) are also mentioned to be related to teacher emotions.

Frenzel and her colleagues (2009) built a model to explain teacher emotions’
antecedents based on the appraisal-theoretical framework and attribution theory.
Accordingly, emotions arise due to interpretations of the situations or circumstances
called appraisals (Frenzel & Stephens, 2013; Jacob, Frenzel & Stephens, 2017). These
are goal congruence, goal conduciveness, coping potential, accountability, and goal
significance (Frenzel et al., 2009). In a more elaborative manner, goal congruence
refers to consistency between the goals and the situations under consideration. Goal
conduciveness points out the controllability of the situation to attain the purpose.
Coping potential, on the other hand, indicates possessing relevant sources in achieving
the defined goal. Accountability appraisal is about the perceived responsibility toward
the attainment/non-attainment of the purpose. Lastly, goal significance lays stress out
evaluating any condition that would affect the intensity of teachers’ expressed
emotions. Frenzel et al.’s (2009) model of the appraisal-theoretical framework to
explain antecedents has many similarities with Pekrun’s (2006) control-value theory.
Control and value appraisals were specified as two main antecedents of student
emotions in Pekrun’s (2006) model. Subjective control pertains to how well students
work toward attaining the desired outcomes and keep themselves from undesired ones,
corroborating coping potential appraisal in Frenzel et al. (2009) model. On the other
hand, the subjective value reflects the assigned value to a designated task in line with

goal congruence and importance appraisals.

Frenzel (2014) indicated four themes under the categories of teachers’ classroom goals
and teachers’ perceptions of student behaviors that influence appraisal formation.
These are cognitive, motivational, social-emotional, and relational themes. First, the
cognitive theme points out the attainment of subject-specific qualities. Second, the
motivational theme is related to motivational engagement in learning content. Third,

the social-emotional theme emphasizes the development of competencies and abilities
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to function well in a social group. Fourth, a relational theme aims at forming a good
relationship between students and the teacher. Overall, the stated themes are thought
to influence teacher goals and their perceptions of their students’ behaviors. As shown
in the model, teacher appraisals were assumed to mediate the relationship between
teacher emotions and student behaviors. A teacher may experience anxiety if their
coping potential toward students’ disruptive behaviors was relatively low, and
students’ actions were incongruent with teachers’ goals. The revised version of the

teacher’s emotions model denoting causes and effects was presented in Figure 2.2.

Perceptions of Student Behaviors Goals for Student Behaviors
+ Achievement behavior + Achievement behavior
_ Motivation + Motivation | —
* Social-emotional behavior » Social-emotional behavior
+ Relational behavior + Relational behavior
Se— I
——
Appraisals
+ Goal consistency

+ Goal conduciveness

+ Coping potential

+ Goal attainment/impediment responsibility
+ Goal importance

v
Teacher
Emotions

l

Figure 2.2. Frenzel’s (2014) revised model for teacher emotions. Adapted from
“Teacher Emotions” by A. C. Frenzel, 2014, International Handbook of Emotions in
Education, (pp. 494-519). Copyright 2014 by Routledge.

Given that there are several sources of students’ achievement emotions, there are also
fundamental sources of teachers’ academic emotions. Accordingly, teachers may

experience enjoyment as a result of positive teacher-student relationships, high student
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motivation, engagement and accomplishment (Becker, Keller, Goetz, Frenzel &
Taxer, 2015; Cubukcu, 2012; Hagenauer et al., 2015; Hosotani & Imai-Matsumura,
2011; Khajavy, Ghonsooly, Fatemi & Frenzel, 2018; Prosen et al., 2011; Sutton &
Wheatley, 2003); pride as a result of students’ expected or unexpected
accomplishments, positive feedbacks received from students (Cubukcu, 2012;
Khajavy, et al., 2018); anxiety due to lack of preparation to teach the class, inability to
respond student questions or being a novice in the profession (Khajavy et al., 2018;
Mevarech & Maskit, 2014; Sutton & Wheatley, 2003); anger due to classroom
management problems, student disengagements, unsupportive behaviors of colleagues
(Becker et al., 2015; Chang, 2009; Hagenauer et al., 2015; Hargreaves, 2000; Hosotani
& Imai-Matsumura, 2011; Khajavy et al., 2018; Prosen et al., 2011; Sutton &
Wheatley, 2003); sadness due to inability to provide classroom management, student
failure (Hosotani & Imai-Matsumura, 2011); shame regarding the feeling of
responsibility toward student failure (Khajavy et al., 2018), and boredom as a result of

student disengagement and demotivation (Khajavy et al., 2018).

Teacher emotions may also be influential in numerous teacher-related outcomes. For
instance, teachers’ attributions, intrinsic motivation, self-efficacy, and instructional
behaviors may be affected by triggered emotions in teaching environments (Sutton
&Wheatley, 2003; Woolfolk Hoy, 2005). According to Frenzel’s (2014) model, a
particular emphasis was given to teachers’ instructional behaviors resulting from
distinct emotions. From this perspective, Frenzel et al. (2009) scrutinized the findings
of empirical studies. The aim was to unveil the relationship between teacher
enjoyment, anger, and anxiety with mathematics teachers’ possible teaching behaviors
and their eighth-grade students. The results disentangled the relationship among
teachers’ self-reported emotions and teaching quality from their students’ perceptions.
More specifically, teachers who expressed enjoyment tended to teach math more
elaboratively and comprehensively with high enthusiasm and provide high autonomy
support to their students. Besides, students were given more support after their failures
by teachers with high enjoyment. However, teachers who were experiencing anger and
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anxiety were quite distant from using such flexible instructional strategies. Typically,
teachers who felt negative emotions preferred rote memorization and simple rehearsal
(Frenzel, 2014).

Similarly, Chen (2019) explored the relationship between primary school teachers’
emotions and their teaching approaches in Hong Kong and China. The model
supported the idea that positive emotions such as love and joy induced teachers using
more student-centered practices. In contrast, negative emotions such as fear and anger
increased using knowledge transmission as a teacher-centered approach. The elicited
relationships also necessitate using accurate measures to assess teacher emotions;
otherwise, it is impossible to produce sound arguments on antecedents and

consequences of emotions.

Several scales were developed or adapted to different languages to measure teachers’
academic emotions. In this regard, Frenzel, Pekrun, Goetz, Daniels, Durksen, Becker-
Kurz, and Klassen (2016) developed the Teacher Emotions Scale (TES), adopting a
trait-based and discrete approach. To decide which emotions to include the scale, the
authors considered the frequency and saliency of the experienced emotions in real life.
Accordingly, the scale consisted of three-emotion dimensions (i.e., anxiety, anger, and
enjoyment). Frenzel et al. (2016) tested the single-emotion factor model, the two-factor
(positive vs. negative affect), and the three-factor (anxiety, anger, and enjoyment)
model. The factor analyses supported the three-distinct emotions factor model with

appropriate internal consistency estimates for each emotion dimension (above .70).

Likewise, Hong, Heddy, Ruan, You, Kambara, Nie, and Monobe (2016) revised the
TES scale by including two distinct emotions (pride and frustration). The revised scale
was validated with Japanese and Korean teachers. Unlike the hypothesized structure,
frustration items cross-loaded with anger dimension and displayed low reliability, so
the revised scale resulted in a four-factor emotion scale. As in Hong et al. (2016)
validation study, Chen (2016) developed the Teacher Emotion Inventory and validated

it in Asian contexts. Accordingly, emotions of love, sadness, anger, and fear were
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included in the inventory based on primary and secondary emotions classification
(please, see Parrott’s (2001) tree structure). Exploratory and confirmatory factor
analysis yielded five-factor emotion dimensions for primary school teachers in which
positive emotions were mostly related to teacher interactions with students and
colleagues. In contrast, negative emotions were associated with the educational policy
and the difficulty of preserving a balance in teachers’ lives. Besides, the Cronbach

alpha values of each emotion dimension were within acceptable ranges.

2.1.3. Research on the Relationship between Teachers’ and Students’Academic
Emotions
Bearing in mind that teachers’ emotions are related to student-teacher interactions and
teachers’ instructional behaviors, teachers’ academic emotions may also be connected
to student-related outcomes. Of these outcomes, students’ emotions may be
emphasized because students are generally cognizant of their teachers’ emotions, and
this awareness might be reflected in their emotions accordingly (Sutton & Wheatley,
2003). This reflection is called emotion contagion theory. It is described as “The
tendency to automatically mimic and synchronize facial expressions, vocalizations,
postures and movements with those of another person and, consequently, to converge
emotionally” (Hatfield, Cacioppo & Rapson, 1994, p. 5). Regarding emotional
contagion theory, people’s psychological states and emotions might be consciously or
unconsciously conveyed through empathy (Hatfield, Cacioppo & Rapson, 1994). In
the literature, crossover (e.g., Westman, 2001) and emotional transmission (e.g.,
Frenzel, Goetz, Liidtke, Pekrun & Suton, 2009; Frenzel, Becker-Kurz, Pekun, Goetz
& Liidtke, 2017) are used interchangeably to explain the phenomenon of affective
interaction between different agents. However, emotional contagion often occurs
unintentionally and unconsciously, whereas crossover of affect mostly likely appears
with a conscious intention (Harter & Page, 2009). This theory’s intriguing part might
be studying dyadic relationships and interaction between a teacher (an individual) and
students. For instance, Bakker (2005) explored the crossover of enjoyment, absorption,

and intrinsic motivation of music teachers to their students’ enjoyment, absorption,
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and intrinsic motivation, specifically their flow experiences. Findings confirmed the
crossover of teacher enjoyment into students; in other words, enjoyment, absorption,
and intrinsic motivation of music teachers were positively linked to their students’
flow experiences. Therefore, studying emotional transmission between students and
teachers might be invaluable for advancing learning and teaching processes (Frenzel
etal., 2017).

Strikingly, this era is nascent that there is a lack of research exploring the relationship
between student and teacher emotions in different subject domains. The studies mostly
employed the experience-sampling method or intraindividual approaches in
longitudinal designs. In this manner, Frenzel, Goetz, Ludtke, Pekrun, and Sutton
(2009) examined whether teacher enjoyment is transmitted to student enjoyment in
mathematics after controlling for the previous year’s mathematics enjoyment.
Accordingly, many middle school students and their mathematics teachers’ enjoyment
were examined in 7" and 8"-grades in Germany. Results confirmed the hypothesis
toward the relationship between students’ and their mathematics teachers’ enjoyment
such that mathematics teachers’ enjoyment was positively linked with their students’
mathematics enjoyment. Based on these findings, Frenzel, Becker-Kurz, Pekrun,
Goetz, and Ludtke (2017) revised their model by reciprocally looking at the
relationship between student and teacher enjoyment. Data were collected from the
middle and high track secondary schools in Germany. According to the findings,
teacher enjoyment was positively associated with student enjoyment. Teachers’
perceived student class engagement and students’ perceived teacher enthusiasm
mediated the proposed relationships. Accordingly, student enjoyment was positively
linked to the teacher’s perceived student engagement, which also induced more teacher
enjoyment. Besides, teacher enjoyment was positively associated with student
perceived teacher enthusiasm, which was also translated into student enjoyment in

mathematics.
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Similarly, Becker, Goetz, Morger, and Ranellucci (2014) compared the interrelation
between teacher and student emotions through an experience sampling approach.
Participants’ momentary feelings on a given case were considered by recording their
responses through relevant devices. After controlling students’ mood and domain
types, the relationship between students and their teachers’ emotions was investigated.
Ninth-grade students from upper-track schools in Switzerland participated in the study.
Results pointed out the consistent interaction between students and perceived teacher
emotions across different subject domains. Besides, a considerable portion of the
variance in students’ emotions was explained by teachers’ emotions, and the most

substantial relationship was given for enjoyment, followed by anger and anxiety.

In another longitudinal study, Keller, Goetz, Becker, Morger, and Hensley (2014)
focused on whether teacher enthusiasm is related to students’ interest in English,
French, German, and mathematics in high achieving track secondary schools in
Switzerland. Data were collected from teachers and their ninth-grade students through
self-report instruments. Findings implied that teachers who showed enthusiasm during
teaching seemed to trigger students’ enjoyment and intrinsic value toward the subject.
Differently, Becker, Goetz, Frenzel, and Taxer (2015) utilized an intraindividual
approach to investigate the relationship between secondary school students’ discipline,
motivation, and teachers’ enjoyment and anger in mathematics. Data were collected
from ninth and tenth-grade students and their mathematics teachers from the highest
achievement track secondary schools in Germany. Both students and teachers were
given diaries, including the relevant scales’ selected items, to measure their
motivation. Findings pointed out that the triggering role of student motivation in
teacher enjoyment and anger. The authors also examined teacher appraisals’ mediating
role regarding the Frenzel et al.’s (2014) model. Of these appraisals, goal
conduciveness and coping potential were addressed in this study. Results revealed that
the relationship between teacher emotions and student motivation was mediated by

goal conduciveness and coping potential appraisals. Namely, these appraisals seemed
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to mediate student motivation’s effects on teacher enjoyment and anger in

mathematics.

In a similar design, Keller, Becker, Frenzel, and Taxer (2018) tested teacher
enthusiasm’s interrelation with students’ enjoyment and boredom in mathematics
through a diary study. For this aim, ninth and tenth-grade students and their
mathematics teachers from the highest achievement track secondary schools in
Germany attended the study. The goal was to obtain information from 5 to 10
mathematics classes for one teacher, so diary questionnaires were given for each
participant to fill out for three weeks. Corroborating Keller et al.’s (2014) study
findings, students experienced enjoyment more and boredom less in mathematics

classes where teachers had high enthusiasm.

Kunter, Klusmann, Baumert, Richter, Voss, and Hachfeld (2013) examined the
association between teachers’ professional competence in their pedagogical content
knowledge, enthusiasm, beliefs, self-regulation, and several student-related outcomes
in a total of 194 secondary schools in Germany. Mathematics teachers and their tenth-
grade students were the participants of the study. Given the influence of the
relationship between student enjoyment in mathematics and teacher enthusiasm,
students’ ninth-grade achievement and motivation were used as covariates. According
to the results, a notable increase was seen in mathematics enjoyment for students

whose teachers experienced a high enthusiasm for their work.

Overall, the studies were generally of quantitative nature that explored teacher
emotions’ predictive role on students’ emotions. The studies examining the reciprocal
relationship among the variables mentioned above are scarce in the literature, implying

this field’s developing nature.
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2.2. Self-Efficacy

Many behaviorist theories asserted the precursory role of biological factors in human
development. Unlike these theories, social cognitive learning theory dwells on
people’s thoughts, beliefs, and feelings in shaping their behaviors. As Bandura (1986)
stated, “what people think, believe, and feel affects how they behave” (p. 25) to stress
the influential role of people’s beliefs on their perceived control and actions, people
undisputedly become both the producers and the outcomes of their settings (Pajares,
1996).

Society and the environment in which people live contribute to their development.
Therefore, both personal, behavioral, and environmental factors are crucial in human
development. These factors are represented in the “triadic reciprocal causation” or
“reciprocal determinism” model (Bandura, 1997, p.6). As denoted in the name, each
factor in the model is reciprocally and dynamically related. Besides, each element in
the model upholds differential weights over others, and those factors influence human

functioning regarding the relevant conditions and the events.

Self-efficacy is a personal factor described by Albert Bandura (1997) in his “Self-
Efficacy: The Exercise of Control” book as “beliefs in one’s capabilities to organize
and execute the courses of action required to produce given attainments” (p. 3).
According to this definition, self-efficacy influences people’s action choices, thought
patterns, self-regulation, stress, and depression during dealing with the adversities, and
the resilience and perseverance degree toward the challenges and the likelihood of
failures (Bandura, 1977, 1982, 1997). Efficacious people diligently cope with the
challenging situations, work hard, persist longer even they face with the adversities.
They also attribute their failure to internal factors. On the other hand, inefficacious
people could have problems struggling with the challenges. Accordingly, their
resilience and persistence might fall behind. They are more likely to give up the job

they pursue. Besides, they attribute their failures mostly to external factors such as
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difficulty leading up stress, anxiety, and depression (Bandura, 1982, 2006; Pajares,
1996).

Virgil claimed that “they are able who think they are able,” although they might have
encountered several rejections or failures at the beginning of their work. Corroborating
to this assumption regarding efficacious people’s typical characteristics, Thomas
Edison had experienced failures for 999 times, but firmly continued to test and finally
invented the lightbulb on his experiment for the thousandth times. Joanne Kathleen
Rowling, the novelist of Harry Potter as the bestseller of all times, was rejected by
many publishers in England before the first edition of her masterpiece was published
and gained an unpredictable eminence. As the well-known author of many science
fiction books, Stephen King was rejected thirty times with negative comments on his
literary style; however, he continued to submit his manuscripts before his book was
published. Today, copies of his books have been printed more than a thousand times

and sold out worldwide, reaching a very high number of audiences.

Similarly, as the prominent of the post-impressionism movement, Vincent Van Gogh
could only sell one painting during his lifetime across his 900 oil paintings that have
been accepted today as the most valuable paintings of all. These talented people’s most
typical characteristics were possessing high levels of effort, resilience, and task
persistence. Bandura (1997) mentioned that “people’s level of motivation, affective
states, and actions are based on what they believe than on what is objectively true” (p.
2) to differentiate the possible incompatibility between reality and the belief system of
people. Thus, people’s accomplishment is predicted broadly by their self-efficacy

rather than their former experiences, skills, or knowledge (Pajares, 1996).

Mastery experiences, vicarious experiences, verbal persuasions, and physiological
arousal are four sources of self-efficacy. Mastery or enactive experiences depend on
people’s accomplishments (Bandura, 1977, 1982, 1997). While successes more likely
increase the efficacy beliefs of people, successive failures induce a decline in it.
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Therefore, it is the most significant source (Bandura, 1997) on shaping people’s self-
efficacy judgments, especially for earlier experiences. It should also be noted that the
mastery experiences do not much impact on further consequences after a degree of
accomplishment and failures (Schunk & Dibedenetto, 2016). Second, vicarious
experiences are based on observing and modeling people’s behaviors. These
experiences could be given another source of self-efficacy. By observing others’
behaviors, people generally make normative comparisons by considering how people
with similar capabilities cope with threatening situations in similar circumstances. If
the observed people experience successes in their work, their self-efficacy beliefs most
probably increase since they find similarities in their capabilities. However, the rise in
self-efficacy tends to decline under the influence of repeated failures of modeled
people. Third, verbal persuasions play a critical role in enhancing people’s self-
efficacy despite its limited effect compared to previous sources due to lack of authentic
experiences. Verbal persuasions are in the form of receiving suggestions, positive
feedback, and persuasions from credible people in the field. As a result, their efficacy
judgments might enhance (Schunk & Dibedenetto, 2016). Lastly, physiological
arousal also influences self-efficacy such that moderate levels of arousal might be
favorable for the performance; however, the extreme levels might be detrimental
(Bandura,1997).

Self-efficacy may also differ in terms of the level, generality, and magnitude such that
the level of self-efficacy refers to be contingent upon the task difficulty. In contrast,
generality purports the transference of the beliefs to different activities or tasks. Lastly,
the strength of self-efficacy judgments of people might differ as well. As perceived
self-efficacy depends on people’s capabilities rather than their physical and
psychological qualities, the magnitude of perceived self-efficacy on carrying out a
specific task or activity might differ for each person (Bandura, 1982). In theoretical
literature, self-efficacy has been related to several other constructs, such as self-
esteem, self-concept, and outcome expectations (Bandura, 1977, 1997). However,
these constructs are differentiated from self-efficacy regarding some essential
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characteristics. Self-efficacy and self-concept are multidimensional, somewhat
hierarchical, and supposed to influence cognition, motivations, emotions, and
performances. However, they are differentiated toward their temporal stability, past or
future-oriented, and descriptive or evaluative nature (Bong & Skaalvik, 2003; Marsh,
Pekrun, Parker, Murayama, Guo, Dicke & Arens, 2019). Accordingly, self-concept is
a more stable construct, while people’s self-efficacy judgments are more goal-
referenced and could change in time, so self-efficacy beliefs are malleable. Second,
self-efficacy refers to beliefs of people on their capabilities toward specific domain or
task-related issues. It is a future-oriented and descriptive construct; however, self-
concept is based on past accomplishments and normative comparisons on more global
issues described as a past-oriented and evaluative construct. Self-esteem, on the other
hand, refers to people’s judgments toward their self-worth. Efficacious people might
hold lower self-esteem due to their friends’ negative perceptions, while people with
higher self-esteem might not feel efficacious about their academic capabilities (Schunk
& Dibedenetto, 2016). The discrepancy among self-efficacy and outcome-
expectations lies in the difference between performance and outcome terms. While
performance stands for accomplishments over tasks, outcome purports to be the
consequences of this performance (Bandura, 1997). Accordingly, an outcome
expectancy is an individual’s estimation of a specific behavior presumed to yield a
particular outcome. On the other hand, efficacy expectations focus on people’s beliefs
on their capabilities to attain the desired results to influence their actual performances
preceding the outcomes (Bandura, 1977).

2.2.1. Student Self-Efficacy

It is plausible to talk about different self-efficacy, such as self-efficacy for learning,
self-efficacy for performance, self-efficacy for self-regulated learning, collective
efficacy, teacher self-efficacy, and collective teacher self-efficacy. Among those self-
efficacy beliefs, students’ self-efficacy has an extensive spectrum of defining students’
capability judgments on a given learning task, performance, and self-regulation. For
instance, self-efficacy for performance refers to the efficacy beliefs of people to
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perform previously learned behaviors. In contrast, self-efficacy for learning points out
people’s perceived capabilities to learn novel skills, strategies, and behaviors. On the
other hand, self-efficacy for self-regulated learning implies people’s judgments and
beliefs to build up thoughts, feelings, and behaviors to attain the intended learning
goals (Zimmerman, 2000). By practicing self-regulated learning, students establish
goals, participate in the activities, employ several learning strategies to reach
predetermined goals, self-evaluate their progress, and make necessary adjustments to
their learning (Schunk & Dibedenetto, 2016; Schunk & Usher, 2011).

In assessing self-efficacy, there is no specific scale measuring this construct for both
domains of study since Bandura (2006) supported the idea that “the one measure fits
all” would be detrimental for such scales’ explanatory and predictive power. However,
more global measures would not be suitable and sensitive since self-efficacy is a
domain and task-specific construct. Although omnibus types of scales attempt to
measure self-efficacy from a general perspective, domain-specific assessments are
preferred (Pajares, 1996). In doing so, the scales were structured in unipolar nature
ranging from 0 to maximum strength, usually to 100 points, excluding negative
numbers as future-oriented judgments of people in their capabilities for a specific task
were guestioned (Bandura, 1982, 1997, 2006). Several scales were also developed to
measure self-efficacy sources (Kieffer & Henson, 2000; Usher & Pajares, 2009),
academic self-efficacy (Jinks & Morgan, 1999), self-efficacy for self-regulated
learning (Usher & Pajares, 2008), and students’ mathematics self-efficacy (Bettz &
Hacketz, 1983; Isiksal & Askar, 2003; Usher, 2007).

In Betz and Hacketz’s (1983) Mathematics Self-Efficacy Scale (MSES), for instance,
college students’ self-efficacy toward everyday math problems, math tasks, and math-
based college courses were examined. Usher (2007) addressed middle school students’
self-efficacy toward solving math problems concerning the National Council of
Teachers of Mathematics (NCTM) principles and standards. On the other hand, some

scales approached self-efficacy from a more subject-specific perspective. In Isiksal
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and Askar’s (2003) study, middle school students’ beliefs in using mathematics in
daily life, equations, and symmetry subjects were used. Therefore, the scales measured
domain-specific and task-specific beliefs of students toward a definite domain of
study. There were also ample researches on the adaptation and validation of self-
efficacy scales to different cultures (i.e., Calik, 2014; Capa-Aydin, Uzuntiryaki-
Kondake1, Temli & Tarkin, 2013; Freed, 2013; Kranzler & Pajares, 1997; Kontas &
Ozcan, 2017; Matsui, Matsui & Ohnishi, 1990; Yurt & Siinbiil, 2014).

2.2.1.1. Research on the Relationship between Self-Efficacy and Achievement
Emotions

Regarding the four self-efficacy sources, physiological arousal and emotional states
impact people’s self-efficacy substantially. For instance, people’s favorable emotional
and physiological conditions could improve their self-efficacy. In contrast, stress,
fatigue, and anxiety might have a debilitating effect on their self-efficacy through
influencing their interpretations over the situations and their experiences (Usher &
Pajares, 2008; Pajares, 2006). Compared to other sources, people’s emotional and
physiological states were curvilinearly related to people’s self-efficacy (Usher &
Pajares, 2006a, 2006b). This relationship denoted pernicious effects on people’s
functioning due to too high or too low arousal of emotions (Bandura, 1997). Therefore,
exploring the relationship between students’ self-efficacy beliefs and their emotional
states, achievement emotions, in particular, would be essential to figure out the

structure of this association from multiple perspectives.

Mills, Pajares, and Herron (2005) mentioned that anxiety might be antecedent and the
outcome of self-efficacy at the same time. Regarding social cognitive learning theory
assumptions, Matsui et al. (1990) examined the extent to which the hypothesized
sources of self-efficacy contribute to explaining this construct. The participants were
freshmen students taking liberal arts courses, social science, or natural science in
Japan. The measures to obtain information about students’ self-efficacy sources and
their mathematics self-efficacy were administered in a psychology course with a one-
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week interval. Accordingly, the physiological arousal of students significantly
accounted for explaining mathematics self-efficacy beliefs of students. Likewise,
Lopez and Lent (1992) explored the relationship between mathematics self-efficacy
and its sources in a junior-level algebra course for high school students. Students’
emotional arousal and previous math-related experiences were deemed influential on

their confidence in current math capabilities.

Usher and Pajares (2006a, 2006b) examined sixth-grade students’ academic self-
efficacy sources. Findings revealed that physiological states seemed to predict
students’ academic self-efficacy toward learning academic skills, subjects, and self-
regulated learning. Furthermore, the physiological state had a quadratic effect on
students’ academic self-efficacy. Accordingly, self-efficacy would move to the highest
point under the decline of the anxiety level. On the other hand, self-efficacy would
decrease through the increase in anxiety. Then, self-efficacy became more stable
(Usher & Pajares, 2006b). Corresponding to this study, Usher and Pajares (2009) also
explored the relationship among sixth and eighth-grade middle school students’
mathematics course self-efficacy, mathematics skills self-efficacy, mathematics grade
self-efficacy, self-efficacy for self-regulated learning, and four self-efficacy sources at
public middle schools in the U.S. According to the results, the relationship between
the students’ physiological states and mathematics self-efficacy was similar in

previous studies.

Qualitative studies were also carried out to reveal the substantial factors in students’
development of self-efficacy. Several semi-structured interviews were held with 8-
grade middle school students to portray the essential elements of students’
mathematics self-efficacy (Usher, 2009). Consequently, students who had higher
mathematics self-efficacy had a high arousal level, which increased their motivation.
In contrast, students who had lower mathematics self-efficacy appeared to experience

a heightened distress level.
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Haciomeroglu (2019) also studied the relationship between self-efficacy sources,
anxiety, boredom, and enjoyment in mathematics at fourth-grade students from three
public schools in Turkey. According to the findings, the relationships between the
physiological state, anxiety, and boredom were significant. In contrast, a substantial
portion of the variance in the physiological state was accounted for by anxiety. Indeed,
emotional arousal might alter people’s capabilities, so distress, anxiety, and fatigue
might also change self-efficacy judgments. Thus, such feelings might be both sources
of self-efficacy and the outcomes of people’s capability judgments, as described by
Mills, Pajares, and Herron (2005). Considering “triadic reciprocal causation,”
personal, environmental, and behavioral factors are in a dynamic relationship.
However, personal elements uncovering the cognitive, affective, and biological events
possess an inner loop within reflecting that people’s affective states might be the
outcomes of self-efficacy. In other words, self-efficacy fluctuations would influence
the feeling states of people. Many empirical research pieces in the literature examine
the relationship mentioned above for different grade levels; however, they mostly

focused on anxiety as an achievement emotion.

Cooper and Robinson (1991) studied on the relationships among mathematics self-
efficacy of undergraduate students with their career self-efficacy, mathematics
anxiety, mathematics background, mathematics performance, and perceived external
support at a public university in the U.S. Students from engineering, computer
sciences, applied physics, and mathematics departments participated in the study.
Results unveiled a negative relationship between mathematics anxiety and
mathematics self-efficacy. Longitudinal studies were also carried out to reveal the
association between anxiety and self-efficacy for college-level students. For example,
Yerdelen, McCaffrey, and Klassen (2016) examined the relationship between
university students’ academic anxiety, self-efficacy for self-regulated learning, and
procrastination levels. At the beginning of the semester, students responded to self-
report measures on their self-efficacy for self-regulated learning. Students were then

asked questions about their academic anxiety and procrastination during eight weeks
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of the semester with a two-week interval. Thus, they were measured four times during
a semester for the stated constructs. Results revealed that self-efficacy for self-
regulated learning significantly predicted students’ initial anxiety. In other words,
students who had a higher level of self-efficacy for self-regulated learning experienced
less anxiety. On the other hand, students with a lower self-efficacy level for self-
regulated learning experienced anxiety more at the initial measurement period.
However, students’ initial self-efficacy levels for self-regulated learning did not

account for the rate of anxiety change.

The relationship between students’ anxiety and self-efficacy was also considered for
high school students in several studies. International Programme for Assessment
(PISA) is a large scale-assessment in which the data are collected from high school
students to unravel their use of reading, mathematics, science knowledge and skills,
and several affective constructs for an increased number of countries all around the
world. Drawing upon the PISA findings, many researchers also compared studies
between different countries toward the relationship between students’ anxiety in
mathematics or science domains and their self-efficacy beliefs. Accordingly, Yildirim
(2011) inspected the relationship between motivational beliefs and high school
students’ achievement using PISA 2003 results in Turkey, Japan, and Finland.
According to the findings, mathematics anxiety was negatively predicted by
mathematics self-efficacy in both countries. At the same time, this relationship was the
strongest in Finland than Japan and Turkey. Likewise, Usta (2015) attempted to
determine school and student-level factors affecting high school students’ self-efficacy
beliefs in Turkey, Greece, and China-Shanghai considering PISA 2012 results. The
researcher focused on the mathematics domain that mathematics anxiety was
negatively related to students’ mathematics self-efficacy in Greece and China-
Shanghai, whereas this association was positive in Turkey. That is, students who had
higher self-efficacy also had higher mathematics anxiety. This finding contradicted the

findings of previous studies.
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Except for large-scale assessments like PISA, Nie, Lau, and Liau (2011) also focused
on the predictor role of academic self-efficacy, task importance, and their interaction
on test anxiety of 9™-grade students in Singapore for mathematics and the English.
Corroborating many scrutinized studies’ findings, test anxiety was negatively
predicted by academic self-efficacy in mathematics and English. In line with this
study’s goal, Catapano (2013) investigated the relationship among tenth-grade
students’ mathematics anxiety, mathematics self-efficacy, and attitudes toward
mathematics in two suburban high schools in New York. Findings again pointed out
an inverse relationship between these constructs that any increase in students’

mathematics anxiety indicated a decline in their self-efficacy toward mathematics.

McMillian (2017) also examined the relationship between fifth-grade students’ self-
efficacy, mathematics anxiety, and mathematics achievement in North Carolina. In this
study, students’ self-efficacy uncovered three main dimensions: academic, social, and
self-regulatory self-efficacy in mathematics. The mathematics anxiety scale items
attempted to identify the math anxiety level of students in various mathematical
situations. Classroom observations and interviews were also done with purposefully
selected participants from the quantitative part to support the quantitative findings.
There was a significant relationship between mathematics anxiety and self-efficacy.
Students with high self-efficacy experienced lower anxiety in mathematics. In
contrast, students with low self-efficacy displayed high mathematics anxiety.
According to the qualitative findings, students who had higher self-efficacy and lower
math anxiety expressed their willingness to participate in mathematical conversations.
They also asked more questions and displayed learning readiness. However, students
with lower self-efficacy and higher math anxiety were unwilling to take part in
mathematical discussions. They seemed to resign from learning, seek help, and take

an active and proactive role in the class.

Pekrun’s (2006) control-value theory asserted that students experience anxiety and

many other emotions such as relief, enjoyment, pride, hope, boredom, frustration,
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confusion, anger, hopelessness, etc. Herein, the relationship of these emotions with
students’ self-efficacy beliefs was also addressed in the literature. To examine different
emotion types, Pekrun, Goetz, Perry, Kramer, Hochstat, and Molfenter (2004)
constructed and validated a test emotions questionnaire comprised of different emotion
sub-scales, including joy, relief, pride, hope, shame, hopelessness, anger, and anxiety.
The development and the validation of the English and German versions of the scale
were carried out in six different phases in two universities in Germany and Canada.
The study findings pointed out positive correlations for test pride, hope, joy, and
negative correlations for shame, hopelessness, anxiety, anger, with academic self-

efficacy.

Similarly, Pekrun, Goetz, Frenzel, Barchfeld, and Perry (2011) tested the influence of
the cognitive and value appraisals on achievement emotions based on control-value
theory in their scale construction and validation study with several university students
in Canada. Accordingly, the relationships between academic self-efficacy and
achievement emotions of hope, pride, relief, enjoyment, anger, hopelessness, anxiety,
boredom, and shame were examined. In line with the theory, university students’ self-
efficacy was positively associated with their positive emotions, whereas students’ self-

efficacy was negatively associated with their negative emotions.

Among the sorted literature, most of the studies sparked an interest in examining the
predictive role of self-efficacy on academic emotions by employing correlational
designs. For instance, Marchand and Gutierrnes (2012) explored the predictors of
students’ emotions for a graduate-level research methods course. Use of academic
learning strategies in different modalities, and some other motivational factors,
students’ self-efficacy for learning research methods was assumed to be one of the
predictors of their academic anxiety, hope, and frustration. Accordingly, data were
collected at different time intervals during a semester. The motivational variables,
including self-efficacy, utility value, and relevance, were measured. Students’

academic emotions were then assessed, and students’ learning strategy was measured
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at last. A path model was proposed to test the presumed relationships that self-efficacy
was the most consistent predictor of students’ emotions. Furthermore, it was a negative
predictor at a moderate level for frustration and anxiety and a positive predictor of

hope in both settings.

In a different study with university students, Villavicencio and Bernardo (2013) sought
how negative emotions (i.e., hopelessness, anxiety, shame, and anger) moderated the
relationships between academic performances in trigonometry courses and their self-
efficacy beliefs. Accordingly, the experience of anxiety, anger, hopelessness, and
shame moderated the positive effects of self-efficacy on achievement in trigonometry,
which means that any decrease in self-efficacy was related to lower achievement with
higher anxiety, anger, hopelessness, and shame levels. In contrast, increased self-
efficacy was linked to higher achievement with lower anxiety, anger, hopelessness,
and shame levels. Villavicencio and Bernardo (2016) also examined the relationship
between engineering students’ academic emotions (i.e., enjoyment, anxiety, pride),
self-efficacy, self-regulation, and trigonometry achievement. According to the results,
pride and enjoyment were positively associated with self-efficacy toward trigonometry
learning after controlling anxiety.

Heckel and Ringeisen (2019) adopted both social cognitive learning theory and
control-value theory in their study to understand how university students’ control and
value appraisals and academic emotions were related to their competence gain and
satisfaction in online learning environments. Students participated in the study after
completing an online module at a German university. In this study, self-efficacy as a
control appraisal and interest as a value appraisal were put in the proposed structural
model as antecedents of two achievement emotions, pride, and anxiety that would
predict satisfaction and competence gain as learning outcomes. The findings revealed
that self-efficacy was positively related to pride. However, self-efficacy was

negatively associated with anxiety; in other words, an increase in students’ self-

68



efficacy beliefs would correspond to an immediate rise in pride and a decrease in

students’ anxiety levels and vice versa.

Artino, La Rochelle, and Dunning (2010) carried out longitudinal research to explore
the relationship between achievement emotions, motivational beliefs, and medical
students’ academic achievement. Participants completed an online survey, including
items related to self-efficacy and task value. They also filled out another online survey,
including course anxiety, enjoyment, and boredom toward the second semester’s end.
According to the results, the relationship direction between self-efficacy and anxiety
was in line with Bandura’s (1997) contention toward social cognitive learning theory
and Pekrun’s (2006) control-value theory. Accordingly, self-efficacy was negatively
related to students’ anxiety levels. Students who were more confident in their learning
abilities experienced less course-related anxiety. Yet, no significant relationship was
found between self-efficacy, enjoyment, and boredom.

Among the literature, Gonzalez, Carrera, Fernandez, and Paoloni (2017) also
investigated the predictor role of self-efficacy, instrumentality on high school students’
academic emotions, and the effects of the given variables on students’ problem-solving
strategies and performances in physics classes. Data were collected from eleventh-
grade students in Spain to test the proposed structural model. The results confirmed
the predictor role of self-efficacy for emotions. Any increase in students’ self-efficacy
corresponded with increased students’ hope and decreased anxiety levels in physics
classes. In this model, hope and anxiety mediated the relationship between
instrumentality, problem-solving strategies, and self-efficacy. In contrast, hope,
anxiety, and problem-solving strategies mediated the relationship between
instrumentality, students’ performance, and self-efficacy. Accordingly, students with
high levels of hope and self-efficacy and low anxiety levels tended to receive higher
physics grades. Interestingly, the researchers proposed a different model in the same

study that inquires whether self-efficacy could influence emotions. According to the
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new model, students who had higher self-efficacy experienced less anxiety and more
hope in physics classes than students who had lower self-efficacy.

Differentiating from the previous study’s purpose, Putwain, Sander, and Larkin (2013)
examined the predictor role of academic self-efficacy on university students’ academic
emotions and achievement across two semesters. The study was held with first-year
students at two different universities in the United Kingdom. The learning-related
section of the Achievement Emotions Questionnaire was employed to measure
academic emotions. Academic self-efficacy was measured at the beginning of the first
semester, while academic emotions were assessed at the beginning of the second
semester. Results unraveled substantial relations between learning-related emotions
and self-efficacy toward study-related skills and behaviors. Students who had higher
self-efficacy in study behaviors and study skills experienced enjoyment, pride, and
hope and less likely to experience anxiety, boredom, shame, and anger.

Lu, Ng, Lee, and Aye (2016) examined the mutual relation of eighth-grade students’
mathematics emotions, self-efficacy, and value. Accordingly, both value and self-
efficacy being the cognitive appraisals were jointly associated with students’
mathematics achievement emotions. Mathematics self-efficacy was positively related
to pride and enjoyment and was negatively associated with anxiety and boredom.
Similarly, Zhen, Liu, Din, Wang, and Liu (2017) explored the relationship between
middle school students’ academic self-efficacy, competence, relatedness, autonomy,
satisfaction, positive and negative academic emotions, mathematics engagement, and
learning. A longitudinal design was employed. According to the findings, students’
academic self-efficacy positively predicted student pride and enjoyment while
negatively predicted anxiety, boredom, anger. An increase in students’ self-efficacy
toward mathematics, Chinese, and English corresponded to a rise in pride and

enjoyment and a decline in boredom, anger, and anxiety.
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Vongkulluksn, Matewos, Sinatra, and Marsh (2018) attempted to understand students’
self-efficacy pathway between the third and the sixth grades during a design-based
maker space course; self-efficacy changes according to their positive and negative
achievement emotion experiences. In this course, students would describe a real-world
problem and prepare a project by addressing this problem by utilizing STEM concepts.
A mixed-methods research design was employed. Students were given surveys three
times during a semester. Accordingly, they were given self-efficacy items and
demographics at the beginning of the semester. Besides, items measuring students’
excitement, frustration, curiosity, and confusion were asked at mid-semester. Class
observations and interviews were held to triangulate the findings. As in the previous
studies, students’ self-efficacy was positively associated with their positive emotions
while negatively related to their negative emotions. The interviews’ findings also
supported the quantitative results that students with a high level of positive emotions
expressed their confidence in their competencies.

Overall, the current research mostly considered anxiety, but students experience
distinct emotions during their academic lives. Exploring the relationship between
achievement emotions and self-efficacy was critical, considering social cognitive
learning theory and control-value theory. The current literature focused on the form
and the direction of the relationship between the given constructs, and differential
findings were obtained for the proposed association. However, the studies were mostly
in one-directional that the reciprocal relationship between academic emotions and self-
efficacy was discarded. The non-recursive or bi-directional perspective could be
adopted to elaborate on the structure of the association between these constructs and

confirm the dynamic aspects of the theoretical models.

2.2.2. Teacher Self-Efficacy
In education, teacher self-efficacy is prominent for teacher effectiveness (Bray-Clark
& Bates, 2003). In the literature, Guskey and Passaro (1994) defined teacher efficacy

as “teachers’ belief or conviction that they can influence how well students learn, even
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those who may be difficult or unmotivated” (p. 4). In the current literature, teacher
self-efficacy was given to be related to both teacher and student-level characteristics
such as student achievement (Gibson & Dembo, 1984; Ross, Hogaboam-Gray &
Hannay, 2001), student motivation (Thoonen, Sleegers, Peetsma & Oort, 2011),
teacher burnout and quitting intentions (Brouwers & Tomic, 2000; Wang, Hall &
Rahimi, 2015), teacher affect (Ashton, 1984), and psychological well-being of
teachers (Zee & Koomen, 2016). Teachers with a higher self-efficacy put an increased
effort into their teaching and goal setting processes (Ashton, 1984; Tschannen-Moran,
Woolfolk-Hoy & Hoy, 1998; Woolfolk-Hoy & Burke- Spero, 2005). These teachers
utilize effective classroom management strategies (Emmer & Hickman, 1991;
Woolfolk-Hoy & Hoy, 1990; Woolfolk-Hoy, Rosoff & Hoy, 1990). They also kindly
welcome changes and implement new methods and strategies (Allinder, 1994; Guskey,
1988). They persevere more when faced with challenges and difficulties (Gibson &
Dembo, 1984) and provide more constructive feedback to struggling students (Gibson
& Dembo, 1984). These teachers are less likely to refer children to special education
(Meijer & Foster, 1988; Soodak & Podell, 1993). Moreover, teacher self-efficacy was
argued to be critical for in-service teachers’ professional development, influencing
students’ learning and achievement (Bray-Clark & Bates, 2003).

Regarding Rotter’s (1966) locus of control theory, teacher self-efficacy was studied
for the first time by RAND Corporation in the Change Agent Study to examine
whether the reinforcement of teachers’ efforts was in their control or outside of their
control (Guskey & Passaro, 1994; Tschannen-Moran & Woolfolk-Hoy, 2001).
Accordingly, two items were asked to assess teacher self-efficacy. Of these items, the
expectations of teachers toward the consequences of their teaching were labeled as
teaching efficacy and measured by “When it comes right down to it, a teacher really
can’t do much because most of a student’s motivation and performance depends on his
or her home environments.” Teachers’ judgment toward their teaching competence
was named as personal teaching efficacy and assessed by “If I really try hard, I can get
through to even the most difficult or unmotivated students.” Although the sum of these
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two items reflected teachers’ total self-efficacy scores, these dimensions were
independent of each other. The first item just considered the external restraints rather
than the resources. In contrast, the second item focused on the strengths and neglected

teachers’ challenges (Tschannen-Moran &Woolfolk-Hoy, 2001).

Parallel to the RAND study findings, Bandura’s (1977) social cognitive learning
theory focused on the multidimensional structure of teacher self-efficacy. According
to social cognitive learning theory, outcome expectations and efficacy expectations
would influence individuals’ behaviors. In this context, outcome expectations refer to
people’s judgments about their behaviors’ possible consequences just as teaching
efficacy dimension in the RAND Study. On the other hand, efficacy expectations
purport people’s beliefs about their capabilities to accomplish a designated task,
corresponding to the personal teaching efficacy dimension (Guskey & Passaro, 1994;
Soodak & Podell, 1993; Woolfolk-Hoy & Hoy, 1990). Based upon the RAND Study
and Bandura’s (1977) conceptualization toward self-efficacy, Gibson and Dembo
(1984) constructed a teacher self-efficacy scale with 30 items to measure teacher self-
efficacy. Factor analyses yielded two factor-structure in which the first factor was
named personal teaching efficacy, while the second factor was named teaching
efficacy. However, there were some problems with the clarity and the interpretation of
the items on the scale. For instance, the personal teaching efficacy dimension included
positive statements starting with the “I” pronoun, which focused on the internal locus.
In contrast, the teaching efficacy dimension items consisted of negative items
beginning with “teachers,” indicating an external locus (Guskey & Passaro, 1994). In
this context, the scale’s factor structure could be interpreted as internal versus external
locus rather than personal teaching versus teaching efficacy dimensions. Considering
the scale’s problematic nature, Soodak and Podell (1996) shortened Gibson and
Dembo’s (1984) Teacher Efficacy Scale to 16-items and added 18 new items to the
revised version. The factor analyses of the modified version yielded a three-factor
structure. Factors were labeled personal efficacy, outcome efficacy, and teaching

efficacy, reflecting the multidimensional structure of teacher self-efficacy.
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Several instruments were developed by many other researchers to measure teacher
efficacy. Accordingly, Teacher Self-Efficacy Scale, including 30 items on a 9-point
scale ranging from “nothing” to “a great deal,” was developed by Bandura. The scale
consisted of seven sub-scales that focused on measuring teachers’ efficacy in
influencing decision-making, influencing school resources, disciplinary efficacy,
instructional efficacy, efficacy in forming a positive school climate, community
involvement, and parental involvement. The scale attempted to measure teachers’
efficacy with a more global perspective, yet there was no evidence on the instrument’s
psychometric properties (Tschannen-Moran, Woolfolk-Hoy, 2001; Tschannen-Moran
et al., 1998). Likewise, Tschanen-Moran and Woolfolk-Hoy (2001) developed a new
instrument to measure teacher efficacy by asking more specific questions on teachers’
teaching competence. Accordingly, both long and short versions of the Ohio State
Teacher Efficacy Scale or also called as Teachers’ Sense of Efficacy Scale (TSES)
was proved to be a valid and reliable instrument to assess in-service and pre-service
teachers’ self-efficacy on three distinct dimensions: self-efficacy for student
engagement, self-efficacy for classroom management, and self-efficacy for
instructional strategies. Despite the predominant efficacy measures, attempts to
develop proper measures to assess teacher self-efficacy have still been continuing. In
this regard, Dellinger, Bobbett, Olivier, and Ellett (2008) developed Teachers’ Beliefs
System-Self Form (TEBS-Self) to measure teacher self-efficacy to perform specific
teaching and learning tasks in their classrooms successfully. The final TEBS-Self
consisted of 30-items on a four-point scale ranging from “very weak belief in my
capabilities” to “very strong belief in my capabilities” with a changing factorial

structure in each study results of three different studies.

Teacher efficacy is a subject and task-specific construct. To clarify subject-matter
specifications, teachers might feel competent while teaching a subject area or working
with a specific group of students. In contrast, they might feel less capable while
studying other subject areas or working with other students. From this perspective,
many scales were developed or adapted to several different languages to measure
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teacher self-efficacy in various subject domains. These domains, for example, were
science (Enochs & Riggs, 1990), literacy (Tschannen-Moran & Johnson, 2011), and
mathematics (Alkhateeb, 2004; Cetinkaya & Erbas, 2011; Enochs, Smith & Huinker,
2000; McGee & Wang, 2014). The majority of the efficacy measures were grounded

on Bandura’s (1977)’s conceptualization of self-efficacy.

In line with social cognitive learning theory, Bandura (1997) set forth four sources of
self-efficacy expectations: mastery experiences, vicarious experiences, social
persuasion, and physiological arousal. Out of four sources, mastery experiences were
the most potent source to predict teacher self-efficacy. It depends on teachers’ actions
that teacher self-efficacy would raise if they considered their teaching performance
successful. In contrast, their self-efficacy would decline if the teaching were perceived
as a failure. Vicarious experience, on the other hand, regards the modeling behavior of
the observer. That is, if the observer witnesses competent teaching, the efficacy
expectation of the observer would increase. Still, suppose the model taught poorly, or
the model could not find any common point with the model regarding his gender,
experience, race. In that case, the observer’s efficacy expectations could not be
promoted. Third, teacher self-efficacy could be influenced by social or verbal
persuasions as well. Verbal persuasions could be in the form of specific feedback or
advice from colleagues and school administrators or students’ evaluations, including
their enthusiasm for teacher performances. Lastly, physiological and emotional arousal
is deemed to be invaluable in forming efficacy expectations of teachers. If teachers
experience positive feelings of joy, excitement, and pleasure from their teaching, their
self-efficacy would be enhanced. However, if teachers experience negative emotions,
such as fear, anxiety, or stress, self-efficacy could be lowered. This situation might
lead to incompetency toward their teaching capabilities (Tschannen-Moran
&Woolfolk-Hoy, 2007; Tschannen-Moran et al., 1998; Woolfolk-Hoy & Spero,
2005). Therefore, the current literature was reviewed in the following section to

understand how teacher self-efficacy and emotions were related to each other.
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2.2.2.1. Research on the Relationship between Teacher Self-Efficacy and
Academic Emotions

Empirical studies to uncover the possible association between teacher self-efficacy
beliefs and their academic emotions were mostly performed with pre-service teachers
to improve teaching quality. Although most of the research was in correlational nature,
several studies included qualitative aspects for in-depth understanding. For example,
Gresham (2009) investigated the relationship between mathematics anxiety and self-
efficacy of pre-service teachers. One hundred fifty-six pre-service teachers
participated in the study after completing at least two university-level mathematics
courses and one elementary grade mathematics content course. To examine the
relationship mentioned above, the Mathematics Teaching Efficacy Beliefs Instrument,
including two subscales (i.e., personal mathematics teaching efficacy and mathematics
outcome expectancy) and Mathematics Anxiety Rating Scale, were administered.
Although the combined score of mathematics teaching efficacy was negatively and
moderately related to pre-service teachers’ mathematics anxiety, no relationship was
found between pre-service teachers’ mathematics outcome expectancy beliefs and
mathematics anxiety. The stated negative association in the first finding might stem
from the relationship between mathematics anxiety and personal mathematics teaching
efficacy. It was confirmed with the study findings that there was a negative and
moderate relationship between pre-service teachers’ mathematics anxiety and their
personal mathematics teaching efficacy beliefs. That might be interpreted as pre-
service teachers who had firm beliefs in their abilities to teach mathematics had lower
mathematics anxiety than pre-service teachers who had fewer firm beliefs in their

effective mathematics teaching abilities.

In a similar study, Isiksal (2009) inspected the relationship between mathematics
anxiety, mathematics teaching efficacy, and mathematics self-concept through a
modeling study. Accordingly, 276 elementary school pre-service teachers from two
universities in the southwest of Turkey completed the Mathematics Teaching Efficacy
Belief Scale and The Abbreviated Mathematics Anxiety Scale. The Mathematics
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Teaching Efficacy Beliefs Scale focused on pre-service teachers’ mathematics
teaching outcome expectancies and mathematics teaching efficacy, like Gresham’s
(2009) study. The Abbreviated Mathematics Anxiety Scale aimed to determine pre-
service teachers’ feeling state during a mathematics-related event, including learning
mathematics anxiety and mathematics evaluation anxiety sub-scales. According to the
results, there was an indirect negative effect of learning mathematics anxiety on pre-
service teachers’ mathematics teaching efficacy beliefs through their self-concept
scores. The relationship was mediated through their lower-self-concept scores.
Contrary to the literature, a positive relationship was found between pre-service
teachers’ mathematics test anxiety and their beliefs about mathematics teaching

outcome expectancy.

Swars, Daane, and Giesen (2006) also investigated the relationship between
elementary pre-service teachers’ mathematics anxiety and mathematics teacher
efficacy and pre-service teachers’ perception with varying mathematics anxiety levels
toward effective mathematics teaching abilities. The participants should have
completed an undergraduate mathematics methods course and college mathematics
courses before attending the study. Accordingly, 28 elementary pre-service teachers
participated in the quantitative part of the study that they were requested to fill out the
Mathematics Teaching Efficacy Beliefs Instrument and Mathematics Anxiety Rating
Scale. Afterward, pre-service teachers with the highest and the lowest degree of
mathematics anxiety were selected for semi-structured interviews for the qualitative
part of the study. There was a moderate negative relationship between mathematics
teacher efficacy and mathematics anxiety scores of pre-service teachers. The findings
were in line with Gresham’s (2009) study when examining mathematics anxiety’s
relationship with each sub-scale of mathematics teaching efficacy. Accordingly, a
moderate negative relationship was inspected for pre-service teachers’ mathematics
anxiety with their personal mathematics teaching efficacy beliefs. That is, pre-service
teachers who had lower levels of mathematics anxiety were more likely to have firmer

beliefs in their abilities to teach mathematics effectively than pre-service teachers with
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weaker beliefs in their abilities to teach mathematics. Besides, there was no
relationship between pre-service teachers’ anxiety and their mathematics teaching
outcome expectancies. According to the interview findings, pre-service teachers were
more confident and optimistic about mathematics teaching. They portrayed their

efficacy toward using real-life situations in their mathematics teaching practices.

Jablon-Stoehr, and Olson (2015) utilized quantitative and qualitative aspects to figure
out pre-service teachers’ mathematics-related experiences regarding their self-efficacy
and anxiety in mathematics. The qualitative research involved semi-structured
interviews with three pre-service teachers regarding their mathematics anxiety
understood through their mathematic autobiographies. On the other hand, the
quantitative study included 53 pre-service teachers selected through teacher education
courses. Participants responded to the relevant scales related to mathematics teaching
efficacy and mathematics anxiety. Results indicated the significant contribution of
mathematics anxiety to explain mathematics teaching efficacy. Accordingly,
mathematics anxiety of pre-service teachers was negatively related to their
mathematics teaching efficacy. Although preservice teachers expressed low self-
efficacy in teaching mathematics, the qualitative study participants mentioned how
important it is to help students with high mathematics anxiety. Such kind of teachers

was defined as ideal.

Except for mathematics, the possible association between pre-service teachers’ self-
efficacy and their experienced emotions were also inquired in different disciplines. In
this regard, Borrachero, Brigido, Costillo, Bermejo, and Mellado (2013) surveyed how
pre-service teachers’ self-efficacy and emotions are linked in secondary education
physics. For this aim, 178 pre-service teachers in Spain participated in the study. A
total of 12 positive and 12 negative emotions were examined in this study. Teacher
candidates were asked to indicate whether they would experience pride, confidence,
fun, attraction, gratification, joy, enthusiasm, pleasure, motivation, satisfaction,

tranquillity, and sympathy as positive emotions. They were also asked to indicate
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whether they experience anxiety, boredom, anger, concern, fear, depression,
frustration, nervousness, hate, pessimism, uncertainty, and sadness as negative
emotions during teaching physics. Results showed that pre-service teachers who
viewed themselves as qualified enough to possess the necessary physics teaching skills
mostly experienced positive emotional states. On the other hand, participants who
viewed themselves as less capable of retaining the required skills to teach physics

mostly expressed negative emotions.

Likewise, Brigido, Borrachero, Bermejo, and Mellado (2013) focused on the
presumable relationship between pre-service teachers’ self-efficacy and emotions in
teaching science in Spain. Differently, the science was divided into categories of nature
and hard sciences. Nature sciences included biology and geology, while hard science
comprised of physics and chemistry. Accordingly, pre-service teachers who had higher
self-efficacy recalled more positive and less negative emotions in nature sciences and
more negative and less positive emotions in hard sciences from their previous
experiences. While the relationship was inquired, pre-service teachers who had less
self-efficacy experienced more negative emotions in teaching hard sciences. Pre-
service teachers who had higher self-efficacy experienced more positive emotions in

teaching physics or chemistry.

Chen (2018) modeled the relationship between pre-service teachers’ self-efficacy,
experienced emotions, and their practicum performances in China. Pre-service
teachers completed the Teachers’ Sense of Efficacy Scale and the Teacher Emotion
Inventory, including two positive and three negative emotional states. Unlike the
previous studies, anxiety was not examined in this study that pre-service teachers were
asked to identify to what extent they have experienced joy, love, sadness, anger, or
fear during their practicum. Confirming the hypothesized relationships, pre-service
teachers who had higher self-efficacy for instructional strategies and classroom
management tended to have higher scores on their practicum performances by

experiencing more positive emotions. In contrast, pre-service teachers who had lower
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self-efficacy beliefs for the instructional strategies dimension tended to have lower
practicum scores through a high level of anger. Furthermore, pre-service teachers who
had lower self-efficacy levels for student engagement had lower practicum scores by

experiencing high anger, fear, and sadness as negative emotions.

Similarly, Hasher and Hagenauer (2016) explored the relationship between pre-service
teachers’ openness toward theory, self-efficacy, emotions, and degree of autonomy
during their practicum. Accordingly, 117 pre-service teachers studying at an Austrian
university took part in the study. The researchers considered pre-service teachers’ self-
efficacy in general teaching practices. Two different emotional scales, including joy,
anxiety, satisfaction, calm, disappointment, and frustration, were employed to examine
the experienced emotions during practicum. Results pointed out the experience of
enthusiasm and interest as pleasant and nervousness, anxiety, and worry as unpleasant
emotions. Furthermore, pleasant emotions were positively predicted by pre-service
teachers’ self-efficacy beliefs, while pre-service teachers’ self-efficacy negatively

predicted negative emotions.

De Mauro and Jennings (2016) also studied the relationship between pre-service
teaches’ self-efficacy and their emotions on 303 pre-service teachers at a public
university in the U.S. Teacher Sense of Efficacy Scale was used to measure pre-service
teachers’ self-efficacy. Furthermore, The Depression Anxiety Stress Scale, including
the emotional states of depression, anxiety, and stress, were employed to measure their
emotional distress level. Results displayed a significant and negative relationship
between pre-service teachers’ self-efficacy beliefs and their anxiety and the level of
depression during student teaching. In contrast, no significant association was found
for stress. As a next step, the predictor role of pre-service teachers’ emotions on their
self-efficacy was also examined. When pre-service teachers’ self-efficacy decreased,
they felt more stress and depression. Although anxiety was negatively related to self-

efficacy, it did not contribute to explaining pre-service teachers’ self-efficacy, which
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might be due to the close relation of this emotional state to the depression controlled
in the regression analyses.

Except for pre-service teachers, ample research is done considering the possible
association of self-efficacy and in-service teachers’ academic emotions. Regarding the
four primary sources of self-efficacy, physiological and affective arousal is essential
for in-service teachers’ self-efficacy beliefs. Several research pieces were also carried
out to understand how self-efficacy sources impact the formation of teacher self-
efficacy. From this perspective, Ramirez (2015) examined the factors influential on
elementary teachers’ mathematics and mathematics teaching self-efficacy in the U.S.
The study had included quantitative and qualitative parts, respectively. Participants
responded to the items related to their mathematics teaching and mathematics self-
efficacy beliefs for the quantitative portion. A group of teachers having high self-
efficacy in mathematics and mathematics teaching was selected to be interviewed
according to the quantitative findings to understand the contributing factors of self-
efficacy. Accordingly, physiological states were influential in teachers’ mathematics
self-efficacy and vicarious experiences and social persuasions. Under this source
category, teachers mentioned their fear of disappointing others and their feelings of

belongingness as drivers for motivation during mathematics.

Corroborating the research design of Ramirez’s (2015) study, Williams (2009) adopted
a mixed-methods design to explore how in-service teachers’ self-efficacy was formed
through considering their emotions and some other factors. For this purpose, 202
randomly selected primary school teachers in New Zealand participated in the
quantitative part and responded to the closed and open-ended questions. Afterward,
eight teachers took part in semi-structured interviews for in-depth exploration. The
study revealed that teachers’ mastery experiences seemed to trigger positive emotional

states, which, in turn, contributed to teacher self-efficacy beliefs.
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In another study, Buric and Macuka (2017) investigated the bi-directional relationship
among in-service teachers’ work engagement, academic emotions, and teacher self-
efficacy beliefs. One hundred eighteen subject teachers were selected in Croatia;
relevant scales were applied to them at different time points. Accordingly, teachers
responded to the items related to their work engagement and the experience of love,
joy, pride, hopelessness, anger, and fatigue toward their students at two-time points
with a six-month interval. At the same time, their self-efficacy was measured at once.
Results confirmed several cited literature findings that self-efficacy positively
predicted both positive emotions and negatively predicted negative emotions. It might
be interpreted as an increase in teacher self-efficacy, corresponding to positive

emotions and decreased negative emotions.

Warren and Dowden (2012) also examined the relationship between U.S. elementary
school teachers’ emotions and self-efficacy. The Depression Anxiety Stress Scale was
used to assess teachers’ experienced anxiety, stress, and depression levels, and the
General Self-Efficacy Scale was used to measure teachers’ perceived efficacy. As in
previous studies, significant and negative relationships were found between teachers’
general self-efficacy beliefs and their level of anxiety, stress, and depression.

In Stephanou, Gkavras, and Doulkeridou’s (2013) research, the researchers extended
the focus of their study through exploring the relationship between elementary school
teachers’ emotions, self, and collective self-efficacy, job satisfaction, and the
influential role of self and collective efficacy on teachers’ experienced emotions and
job satisfaction. For this aim, 268 elementary school teachers in Greece took part in
the study. Participants responded to relevant items related to job satisfaction and self
and collective efficacy. Teachers were asked to specify whether they feel distinct
emotions during the school year. These emotions were angry-not angry, anxiety,
boredom-not boredom, calmness, cheerfulness, competence, confidence, enthusiasm,
encouragement, excitement, happiness, hope, flow- not flow, irritated-not irritated,

nervousness-not nervousness, pleasure, and pride. According to the results, as
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teachers’ self-efficacy tended to increase, they had higher collective self-efficacy,
higher job satisfaction, and experienced more positive emotions. Moreover, self-
efficacy seemed to predict the best confidence, happiness, hope, boredom-no boredom,

irritation-no irritation, encouragement, and pleasure among the assessed emotions.

Differently, Etheridge (2016) examined  whether mathematics anxiety and
mathematics self-efficacy account for elementary grade teachers’ mathematical
teaching efficacy. Accordingly, 51 elementary level mathematics teachers completed
The Mathematics Self-Efficacy Scale, Mathematics Teaching Efficacy Scale, and the
Revised Version of the Mathematics Anxiety Rating Scale. Contrary to many studies’
findings, mathematics anxiety and mathematics self-efficacy did not significantly

explain teachers” mathematics teaching self-efficacy.

2.3. Teaching Quality

As echoed in the definition of communication, teaching requires at least two people to
convey knowledge and skills from the one who teaches the one who learns. However,
the ways to bring this knowledge may differ that each form demands a changing level
of support, competence, energy, and effort from teachers (Fenstermacher &
Richardson, 2000). In this regard, plenty of attention may be required to examine
teacher quality and teaching quality with a critical lens. Darling-Hammond (2010)
asserted that teacher quality might be considered a correct balance between traits,
skills, and conceptions people bring to teaching, expectations, and goals reached at the
end of the teaching process. In this sense, a qualified teacher needs to know the subject
matter and how to transfer it to their students, so they should have a strong sense of
competence on what (subject matter expertise) and how to teach (pedagogy) (Cochran
Smith, 2003). In line with the definition of teacher quality, teaching quality, on the
other hand, could be thought of as fulfilling the needs of students in terms of
instructional goals, discipline, and some different requirements that may have a high
priority among students. Although teaching quality seems to be highly influenced by

teacher quality, there may be times that a high-quality teacher may not provide quality
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teaching due to the differential demands of the situation. These might be related to the
supply of relevant curriculum materials and equipment, provided support, class sizes,
and allocated time on teaching (Darling-Hammond, 2010). Therefore, teaching quality
has a critical impact on students’ learning and achievement (Cochran Smith, 2003)

beyond the essential aspects of teacher quality.

In addition to cognitive outcomes such as learning and achievement, affective
outcomes could also be shaped by teaching quality, especially when considering the
design of learning environments and tasks and employed instructional methods in
classrooms (Bieg, Goetz, Sticca, Brunner, Becker, Morger & Hubbard, 2017;
Schukajlow, Rakoczy & Pekrun, 2017). The instruction’s structure and delivery
regarding clarity, difficulty, pace, understandability, teacher enthusiasm, amount of
illustration, expectation level, and fostering attention may influence students’ control
and value appraisals. Each element would induce distinct emotions (i.e., Becker,
Goetz, Morger & Ranellucci, 2014; Goetz, Keller, Liidtke, Nett & Lipnevich, 2019;
Goetz, Liidtke, Nett, Keller & Lipnevich, 2013). In this regard, students’
interpretations of their learning environments are influential in their academic
emotions (Pekrun, 2006).

In the literature, Klime, Pauli, and Reusser (2009) classified instructional quality into
three basic or deep structure dimensions. These are supportive climate, classroom
management, and cognitive activation. Through cognitive activation, teachers may
provide challenging tasks to their students, facilitate connections with prior
knowledge, and promote active participation in tasks. Therefore, students may engage
in constructive and higher-order thinking processes. Classroom management is
another dimension of instructional quality. According to this dimension, teachers
should provide well-structured learning environments guided by clear classroom rules
and expectations, which would foster students’ academic performance and motivation.
Lastly, instructional quality also depends on providing a supportive classroom climate

in which positive student-teacher interactions, high tolerance for learning errors,
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teacher caring, supportive teacher feedback, and constructive manner toward students’
learning are undergirded (Brophy, 2000; Klieme et al., 2009)

Given the influence of teacher-student interactions, Hagenauer, Hasher, and Volet
(2015) stated that the teacher-student relationship is a multidimensional construct
comprised of affective and support dimensions. While support refers to the
professional relationships between teachers and students to provide a supportive
teaching and learning environment, the affective dimension maintains trustful and
warm relationships between these agencies. Therefore, the communication behaviors
of teachers become substantially essential to form such relationships. In this regard,
teacher immediacy and teacher communication competence are crucial for healthy
relationships. Teacher immediacy implies teachers’ nonverbal behaviors, including
facial expressions, gestures, mimics, voice tone, and eye contact. On the other hand,
teacher communication competence refers to the degree of appropriateness and
effectiveness of teachers’ communication. If teachers effectively convey and receive
messages, the likelihood of students’ negative emotional experiences would decrease,

accordingly (Titsworth, McKenna, Mazer & Quinlan, 2013).

Teacher enthusiasm could also be considered an essential element for instructional
quality to provide supportive classroom climates. The literature definitions to explain
teacher enthusiasm seem to converge with Keller, Woolfolk Hoy, Goetz, and Frenzel’s
(2016) description that they classified teacher enthusiasm into experienced and
displayed enthusiasm. In displayed enthusiasm, teachers tend to use dynamic and
motivating instructional strategies blended with humor and reflect their enthusiasm
through facial expressions. For experienced enthusiasm, teachers feel frequent
excitement and enjoyment in teaching environments. Regarding this classification,

both enthusiasm types are considered essential for effective and high-quality teaching.

From this perspective, a supportive classroom climate is grounded on self-

determination theory, which argues for the satisfaction of three basic psychological
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needs: autonomy, competence, and connectedness (Deci & Ryan, 2012). In line with
control-value theory, autonomy refers to students’ volitional control and full
endorsement of their learning processes, flourishing students’ engagement, well-being,
and positive emotions. Unless students are given appropriate autonomy support while
coping with the challenges beyond their capacities, students’ control appraisals would
be influenced accordingly, triggering negative emotions (Pekrun, 2006). In addition to
autonomy support, teachers may give informative feedback considering students’
progress on their goals and competencies rather than demonstrating the performance.
They may also provide an optimal level of challenge regarding students’ current skills
and knowledge (Perry, Turner & Meyer, 2006; Schweinle, Meyer & Turner, 2006).
Teachers’ guidance and scaffolding attempts to bring children from their current states
to the ideal state correspond to VVygotsky’s idea of the zone of proximal development,
closely related to competency support. Through competency support, students may
utilize learning errors and misconceptions as an opportunity for learning (Schweinle
et al., 2006). Also, there should be no mismatch between the classroom expectations
and students’ current knowledge and skills (Linnenbrink-Garcia, Patall & Pekrun,
2016). Scaffolding students’ learning might not be as effective as providing
competence support in an autonomy-supportive manner that might also emphasize the

interaction of the psychological needs (Reeve, Ryan & Deci, 2018).

Connectedness or relatedness is indicated as a psychological need to be accepted and
valued by others in self-determination theory. From the perspective of instructional
quality, this could be achieved by uncovering the relevance of the topics to real-life
situations and students’ goals. This approach would also foster students’
interpretations toward the utility of the relevant task or activity directly related to their
value appraisals argued in the control-value theory (Becker et al., 2014). Besides,
teacher caring, use of humor, encouraging cooperation rather than competition may
increase students’ engagement to the task, their situational interests, and positive

affect, particularly positive emotions (Schweinle et al., 2006).
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Other than Klime, Pauli, and Reusser (2009), Pianta and Hamre (2009) presented the
Classroom Assessment Scoring System (CLASS) as a framework for classroom
quality and teacher-student interactions. According to this framework, CLASS is
comprised of classroom organization, instructional support, and emotional support
dimensions. Elaborating more, emotional support intends to provide a safe and trustful
environment for students to increase their motivation and connection. The literature
also points out the inspiring role of learning environments on academic learning, so
teachers are responsible for providing safe, relaxed, and welcoming learning
environments for everyone (Maulana, Helms-Lorenz & Grift, 2017). For this aim, the
emotional support dimension addresses teacher sensitivity, positive classroom climate,
and teacher regard for students’ perspectives. Second, instructional support both focus
on the curriculum and the way of effective implementation of the curriculum. To do
this, teachers may strive to give timely process feedback to students and regard their
higher-order thinking skills. Third and last, the classroom organization dimension
focuses on developing students’ self-regulatory skills to improve their awareness

toward attention, behavior, and time in the classroom.

Based on the preliminaries and corollaries of the control-value theory, there should be
guidelines that might be considered for high-quality classes and positive learning and
effective outcomes. For this aim, Linnenbrink-Garcia and her colleagues (2016)
proposed five main instructional principles to improve students’ motivation and
emotions, respectively. First, competency support should be provided through
structured and explicit instruction nourished with well-selected examples, dividing the
instruction into smaller steps, struggling students through smartly challenging work,
focusing on the learning, and giving constructive feedback (Leon, Medina-Garrido &
Nunez, 2017). Under such conditions, students may experience mastery and feel that
they accomplish something beyond their current skills and knowledge. However, as
Brophy (2000) asserted, the tasks should be on students’ zone of proximal
development; otherwise, they may take on too much burden that may result in

frustration or confusion on students’ minds. Second, students should be given
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opportunities to take responsibility for their learning and decision-making processes.
While providing autonomy support to students, teachers should also consider students’
negative feelings and encourage students to reappraise their negative emotions and
develop coping strategies (Leon et al., 2017). For this aim, students’ choices could be
welcomed by giving freedom to decide on the class-related issues such as deciding on
with whom and how they would study. Besides, teachers should use a non-controlling
language, excluding any pressure or directions during their talk with students (Leon et
al., 2017). Third, teachers may address interest and relevancy issues while selecting
the learning activities so that students may find connections between the topic and the
life itself, which may boost their level of engagement and performances. The authors
also mention that such activities may improve students’ practices toward mastery goal
setting. To do this, teachers may need to adapt their teaching according to learner
characteristics. This adaptation may require allocating extra time, pre or re-explain the
topics, and employing several different instructional methods (Maulana et al., 2017).
In line with this principle, teachers may stress learning rather than the demonstration
or competition as the fourth principle. This principle values students’ self-
improvement more compared to performance display. Therefore, students may be
given process feedback continuously by appreciating their strived effort. In this
context, Brophy (2000) underlined peers’ role in providing constructive feedback to
their classmates so that peer-peer interactions may become a tutoring facility among
peers. Fifth, the feeling of relatedness or connectedness could be fostered to improve
their intrinsic motivation, situational interest, and positive emotions. To illustrate this,
teachers’ attention or caring to students’ interests and feelings, friendliness, and
sincerity help students form social and emotional bonds with their teachers (Brophy,
2000; Leon et al., 2017).

2.3.1. Research on the Relationship between Teaching Quality, Self-Efficacy, and
Achievement Emotions

Drawing on teaching quality concerns, studies in the literature examined this construct
mostly from students’ perspectives. For this purpose, students’ perceptions toward

teaching quality and affective support provided by teachers were regarded. Several
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research pieces in the literature focused on the relationship between teaching quality,
self-efficacy, and students’ achievement emotions from K-12 to college.

Sakiz, Pape, and Hoy (2012) explored the relationship between middle school
students’ perceived teacher affective support, academic self-efficacy, academic
enjoyment, and academic hopelessness in their mathematics classes. Several teacher
characteristics were underlined within the scope of perceived teacher affective support,
such as displaying interest, valuing, encouraging, respecting, caring, and setting high
expectations for their students. Seventh and eighth-grade middle school students from
five middle schools in a Midwestern city of the U.S participated in the study. The
findings corroborated the theoretical assumptions that there were positive relationships
between perceived teacher affective support, students’ academic enjoyment in
mathematics, and their academic self-efficacy. In contrast, the abovementioned
relationship was negative for students’ academic hopelessness in mathematics.
Interestingly, there was no significant association between academic self-efficacy and
academic enjoyment. This relationship might be suppressed due to the effects of

perceived teacher affective support in the proposed model.

Similarly, Sakiz (2017) examined the relationships between perceived teacher
affective support, academic enjoyment, hopelessness, anxiety, and academic self-
efficacy with science students. Unlike the previous research, Sakiz (2017) tested the
hypothesized structural model with the fourth and fifth-grade students in Turkey.
Results revealed a positive association between perceived teacher affective support,
academic enjoyment, and academic self-efficacy. In contrast, there was a negative
relationship between students’ academic anxiety and hopelessness in science with their

academic self-efficacy and perceived teacher affective support.

In a similar study, Liu, Zhen, Ding, Liu, Wang, Jiang, and Xu (2018) sought the
relationship between teacher support, academic self-efficacy, academic enjoyment,

and relief in elementary and middle school mathematics classrooms in China.
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Regarding teacher support, academic and emotional support dimensions were included
in the study. For academic support, students’ perceptions toward teachers’ care on their
learning were considered, while emotion support focused on students’ perceptions
toward teachers’ care on students as human beings. Findings pointed out that teachers’
academic and emotional support positively contributed to students’ academic self-
efficacy, which induced more enjoyment and relief in mathematics. Corresponding to
the goals of Liu et al. (2018) study, Sanchez-Rosas and Esquivel (2016) investigated
the relationship between self-efficacy, instructional teaching quality, and boredom as
a distinct emotion on college students in Argentina. In this study, organization,
enthusiasm, support, clarity, illustration/interaction, and rhythm were fundamental
components of instructional teaching quality. According to the tested structural model
findings, instructional teaching quality was positively related to academic self-efficacy

and negatively associated with boredom.

Despite the proposed and tested models for the variables mentioned earlier, most
studies considered the relationship between teaching quality and academic emotions.
For instance, Sakiz (2012) investigated the association between perceived teacher
affective support, academic hopelessness, and academic enjoyment in college-level
students. Findings corroborated previous research (Sakiz et al., 2012; Sakiz, 2017) that
perceived teacher affective support was positively related to college students’

academic enjoyment and negatively associated with their academic hopelessness.

Ahmed, Minnaert, Van der Werf, and Kuyper (2010) investigated whether perceived
social support and mathematics achievement were mediated by middle school
students’ enjoyment and anxiety. Parent, peer, and teacher provided support were
included within the scope of social support. Regarding teacher support, students’
perceptions of their teachers’ caring, helpfulness, and friendliness were examined with
238 seventh-grade students in Netherland. According to the findings, students’
perceptions toward their teachers’ provided support in mathematics seemed to
positively impact their interest and enjoyment, whereas a negative effect on their math
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anxiety. Both emotions played a mediating role in the relationship between teacher
support and mathematics achievement. Namely, if students viewed their teachers as
supportive regarding care, friendliness, and helpfulness, this perception would reflect

their emotions, which would also influence their mathematics achievement.

Similarly, Federici and Skaalvik (2014) explored the extent to which middle school
students’ perceived emotional and instructional support in mathematics were related
to their intrinsic motivation, mathematics anxiety, help-seeking, and effort. Emotional
and instructional support was given to be separate constructs in the study that
emotional support refers to several teacher characteristics such as friendliness, caring,
and making empathy. In contrast, instrumental support denotes teachers’ more
concrete support to facilitate their students’ learning. According to the findings,
instrumental support was negatively related to math anxiety, whereas emotional
support did not significantly explain math anxiety. That might be related to the fact
that instrumental support might obscure emotional support’s effects on math anxiety.
Kunter, Klusmann, Baumert, Richter, Voss, and Hachfeld (2013) examined how
teacher-related variables affect instruction and student-related outcomes. More
specifically, researchers studied whether teachers’ professional competence in terms
of their professional beliefs, work-related motivation, self-regulation, and pedagogical
content knowledge influence their instruction and student achievement and
motivation. Data were obtained from secondary school mathematics classes from a
large-scale study in Germany. Accordingly, student perceptions, teacher reports, and
task analysis were utilized to assess instructional quality, and student enjoyment was
examined as one of the motivational variables under the student-related outcomes.
Results indicated higher student enjoyment in mathematics, especially in the

classroom of enthusiastic teachers.

Teaching quality was also examined by looking at students’ perceptions of teaching
behaviors. Accordingly, Goetz, Liidtke, Nett, Keller, and Lipnevich (2013) explored
the relationship between teaching characteristics and students’ academic emotions
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across German, English, physics, and mathematics domains at 8" and 11"-grades in
Germany. Students’ momentary experiences about their perceptions were grasped at
appropriate intervals of class time. Students were asked about their perceptions of eight
teaching characteristics. The first four teaching characteristics were labeled supportive
presentation style: illustration, enthusiasm, understandability, fostering attention. The
rest were labeled excessive lesson demands: difficulty, pace, lack of clarity, and
expectation level. Besides, students’ enjoyment, anxiety, pride, helplessness, boredom,
and anger were assessed. According to the results, supportive presentation style was
positively related to pride and enjoyment and negatively associated with helplessness,
anger, and boredom. However, there was no relationship between supportive
presentation style and experienced anxiety. On the other hand, excessive lesson
demands were positively related to helplessness, boredom, and anger while negatively
associated with enjoyment and pride. Based on this study, Goetz, Keller, Liidtke, Nett,
and Lipnevich (2019) conducted another study with the same purpose as a different
group of participants in another country. Therefore, 9"-grade students from the highest
education track in Switzerland participated in the second study. The experience
sampling method was applied again in mathematics, English, French and German
classes to provide a coherent picture of students’ emotions. Accordingly, supportive
presentation style was linked to higher enjoyment levels and lower anxiety and
boredom levels across each subject domain. Yet, excessive lesson demands were
negatively related to student enjoyment and positively associated with boredom and

anxiety.

In a different study, Bieg, Goetz, Sticca, Brunner, and Becker (2017) sought the
influence of teaching methods on students’ discrete academic emotions (i.e., pride,
enjoyment, anxiety, boredom, and boredom) in high school mathematics classes. The
perceived choice and pace of instruction intervened in the proposed relationships
between emotions and teaching methods. For this aim, students® momentary
experiences over two weeks in a semester were obtained by the experience-sampling

approach. According to the findings, direct instruction was related to a lower level of
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student enjoyment and a higher level of boredom than working individually and in
small groups or pairs. Working individually and in small groups/pairs were linked to
relatively higher enjoyment and pride than direct instruction. However, there was no
remarkable difference in levels of anxiety and anger regarding those teaching methods.
Besides, discrete emotions were also accounted for by the perceived choice and
perceived pace of instruction, indicating control-value appraisals’ indirect effects. The
perceived choice positively predicted positive emotions, while the perceived pace of
instruction negatively predicted enjoyment and positively predicted negative
emotions. Likewise, Becker, Goetz, Morger, and Ranellucci (2014) employed an
experience-sampling approach to examine the relationship between teachers’
instructional behavior and their students’ academic emotions in four different subject
domains, including mathematics. High school students from the most elevated
educational track in Switzerland participated in this study. Results unraveled that
teachers’ instructional behavior was related to their students’ anger and enjoyment;
however, there was no relationship between teachers’ instructional behaviors and

students’ anxiety.

Lazarides and Buchholzb (2019) also studied the relationship between high school
students’ perceived teaching quality and their anxiety, boredom, and enjoyment in
mathematics. As an extension of the Program for International Student Assessment
(PISA) 2003, in Germany, PISA participants are reassessed one year later, and this
study is called a PISA-I-Plus study. For this purpose, the researchers examined
perceived teacher support, classroom management, and cognitive activation under the
scope of perceived teaching quality in 9""-grade students from the PISA-I-Plus study.
One year later, students’ enjoyment, anxiety, and boredom in mathematics were
measured. Multilevel regression analyses were done to understand the proposed
relation at the student and classroom level. According to the results, perceived teacher
support and classroom management were negatively linked to boredom and anxiety in

mathematics at student and class level. Besides, perceived cognitive activation, teacher
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support, and classroom management were positively related to student enjoyment in

mathematics at the class-level.

Frenzel, Pekrun, and Goetz (2007) also studied the relationship between 5% to 10"-
grade students’ classroom environment perceptions and their academic emotions in
mathematics. According to the frequency and salience of emotions in the literature, the
researchers focused on enjoyment, anger, anxiety, and boredom. In this study, the
perceived quality of mathematics instruction was one of the dimensions of the
perceived classroom environment. Corroborating the stated hypotheses, students
experienced more enjoyment and less anger and boredom if the instruction quality was
high in mathematics classes. Besides, the high quality of math instruction seemed to

dampen students’ anxiety in mathematics.

Muntaner-Mas, Vidal-Conti, Sese, and Palou (2017) sought the relationship between
perceived control, perceived teaching skills, academic emotions, and university
students’ achievement in Spain. Given the association between perceived teaching
skills and academic emotions, teaching skills addressed teaching methodology, the
course’s design, teachers’ attitude, consistency among teaching resources, and the
system of information and evaluation. At the same time, enjoyment, hope, anxiety, and
shame were studied in this study. Results showed a strong positive correlation between
teaching characteristics and enjoyment and hope, whereas no significant relationship

was inspected for other negative academic emotions.

2.4. Teacher Burnout

The term “burnout” had been used to define people’s drug addiction, especially in the
1960s (Seferoglu, Yildiz & Avct Yiicel, 2014). In social sciences, Herbert
Freudenberger (1974) coined this term for the first time to describe emotional
exhaustion of people and described it as “the state of physical and emotional depletion
resulting from conditions of work™ (p. 160). Also, burnout was described by Christina

Maslach (1993) as a “psychological syndrome of emotional exhaustion,
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depersonalization, and reduced personal accomplishment that can occur among
individuals who work with other people in some capacity” (p. 20). According to this
definition, emotional exhaustion as the hallmark of this syndrome (Maslach, 1993)
refers to exploiting emotional resources, drain feeling, and tiredness on people.
Depersonalization was viewed as a kind of interpersonal burnout, including physical
or emotional isolation from colleagues, friends, and family, displaying cynical
attitudes, and viewing people around as objects. Reduced personal accomplishment,
on the other hand, is like a feeling of ineffectiveness, inadequacy, and inefficiency that
people put fewer efforts into removing challenges on their lives, which, in return, harm
their work productivity and considerable influence on the experience of hopelessness

toward the overall accomplishment at work (Maslach & Jackson, 1981).

Several models were proposed in the literature to explain the arousal of burnout in
detail. First, Golembiewski, Munzenrider, and Stevenson’s (1986) Phase Model
asserted the differentiation of burnout dimensions toward the low and high spectrums
and the occurrence of this syndrome in eight phases or sequences; in other words,
people undergo different stages in order when they have been getting burned out.
Golembiewski et al. (1986) also specified that although professional detachment is
suitable to some degree in a working environment, extreme detachment level turns out
to be a depersonalization state keeping people from forming a healthy relationship with
others and reduces their sense of accomplishment. Accordingly, emotional exhaustion
would occur due to the increased level of depersonalization and decreased personal
accomplishment. In Leiter and Maslach’s (1988) model, on the other hand, emotional
exhaustion occurs first in people and results in an increased level of depersonalization.
Contrary to the linkage between these two dimensions, the diminished personal
accomplishment level is apt to develop separately in this model. Having built on these
two models, Lee and Ashforth’s (1993) model had a comparative perspective. Upon
considering the relationship between burnout components, emotional exhaustion and

depersonalization were positively related to each other. The personal accomplishment
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dimension was directly influenced by emotional exhaustion and indirectly affected by

the depersonalization dimension.

Along with the scrutinized models, several scales in the literature aim to measure the
people’s burnout degree. Maslach Burnout Inventory (MBI) is the most known scale
in the field, comprised of three burnout dimensions: emotional exhaustion,
depersonalization, and personal accomplishment. The instrument supports the
multidimensional nature of burnout syndrome. The Copenhagen Burnout Inventory,
on the other hand, was developed by Kristensen, Barritz, Villadsen, and Christensen
(2005) as a criticism of MBI and the model adopted by this instrument. The authors of
this inventory differentiated the burnout as general and specific burnout. The
Copenhagen Burnout Inventory was composed of three burnout subdimensions:
personal burnout (measuring people’s physical and psychological exhaustion, six
items), work-related burnout (measuring the burnout symptoms of people due to the
factors related to their work, seven items), and client-related burnout (measuring the
burnout symptoms of people due to the aspects related to the people they work, six
items). Although Burnout Measure, which Pines and Aranson (1988) developed, was
not grounded on a theoretical framework, burnout was viewed as a multidimensional
construct as in the previous scales. According to Pines and Aronson’s (1988) view,
burnout was regarded as people’s physical, emotional, and mental exhaustion state.
While physical exhaustion refers to the state of energy deployment, chronic tiredness,
and people’s fatigue, emotional exhaustion points out the hopelessness and
helplessness. Lastly, mental exhaustion underlines people’s negative attitudes toward

themselves, their work, and life itself.

Considering the models and the scales developed to measure burnout syndrome,
people in professions requiring a continuous face-to-face interaction with others like
nurses, doctors, police officers, social workers, and teachers are under the high-risk
group of this syndrome (Maslach & Jackson, 1981; Schwab & Iwanischi,1982). More
specifically, Johnson, Cooper, Cartwright, Donald, Taylor, and Millet (2005)
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compared people’s occupational stress levels among 26 occupations. The findings
highlighted the stressful nature of teaching among the six most stressful works (e.qg.,
ambulance workers, police officers, prison officers, social services, call centers,
customer services) considering their physical and psychological well-being and job
satisfaction. It is not surprising to refer to the fact that many teachers suffer from
burnout syndrome and confront its severe physical and psychological consequences
when thinking about the teaching profession’s emotional and social endeavor. These
consequences are the increased level of psychosomatic illnesses, cardiovascular
problems, depression, insomnia, aggression, and negative emotions (i.e., anger,
frustration, hopelessness, anxiety), the increase in the habits of alcohol use and the
smoking behaviors, the feeling of inability, dissatisfaction toward the profession, and
a considerable decrease on teaching quality, absenteeism, alienation and negative
attitude toward the personal identity, and finally leading attrition of teachers from their
jobs (Chan, 2007; Cherniss, 1993; Caglar, 2011; Frenzel & Stephens, 2013). Teacher
burnout stems from several macro and micro-level factors (Cephe, 2010; EI Helau,
Nabhani & Bahouri, 2016; Kelchtermans & Strittmatter, 1993; Kottler, Zchm &
Kottler, 2005; Watts & Robertion, 2011). Along with the current literature, teachers
might suffer from burnout due to classroom-related issues such as overcrowded
classrooms, discipline problems in classes, students’ lower levels of achievement, lack
of learning sources, materials and infrastructure (Biimen, 2010; Demirel & Cephe,
2014; Durak & Seferoglu, 2017; El Helau et al., 2016; Gavish & Friedman, 2010;
Hastings & Bham, 2003; Payne McLain, 2005; Ozdemir, 2009; Sezer, 2012), school-
related factors such as the relationships among school administration, colleagues and
parents, excessive work-load and work-hours (Akyiiz & Kaya, 2014; Cephe, 2010;
Caglar, 2011; Demirel & Cephe, 2014; Dorman, 2003; El Helau et al., 2016; Girgin,
2010; Kokkinos, 2007; Mahmoodi-Shahrebabaki, 2015; Payne McLain, 2005;
Seferoglu et al., 2014, Zhoucun, 2011), or problems related to curriculum and
instruction including pressure of exams, the knowledge deficits upon using textbooks
and carrying out classroom activities (Zhouchun, 2011), government-related factors
including lack of support for the professional development activities, teachers’ living
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conditions regarding the rate of income and salaries (Akyiliz & Kaya, 2014; Cephe,
2010; Demirel & Cephe, 2014; El Helau et al., 2016; Hismanoglu & Ersan, 2016;
Mahmoodi-Shahrebabaki, 2015; Payne McLain, 2005; Zhouchun, 2011). Lastly,
individual-related factors might induce teacher burnout. These might be related to their
gender (Akyliz & Kaya, 2014; Babaoglan, 2007; El Helau et al., 2016; Sarigam &
Halis, 2014; Seferoglu et al., 2014; Sezer, 2012; Yorulmaz & Altinkurt, 2018), marital
status (Cemaloglu & Sahin, 2007; Caglar, 2011; El Helau et al., 2016; Girgin, 2010;
Kirilmaz, Celen, & Sarp, 2003; Yilmaz & Altinkurt, 2018), teaching experience
(Akyiiz & Kaya, 2014; Biimen, 2010; Cemaloglu & Sahin, 2007; El Helau et al., 2016;
Gavish & Friedman, 2010; Girgin, 2010; Hismanoglu & Ersan, 2016; Koruklu,
Feyzioglu, Ozenoglu-Kiremit & Aladag, 2012; Mede, 2009; Sezer, 2012), grade level
and the subject area taught (Arvidsson, Hakansson, Karlson, Bjork, & Persson, 2016;
Babaoglan, 2007; Cemaloglu & Sahin, 2007; Caglar, 2011; Durak & Seferoglu, 2017;
El Helau et al., 2016; Girgin, 2010; Sarigam & Halis, 2014; Seferoglu et al., 2014;
Sezer, 2012), professional qualifications of teachers (Akyliz & Kaya, 2014; Kirilmaz,
Celen, & Sarp, 2003), expectations and motivation to teach (El Helau et al. 2016;
Girgin, 2010; Kirilmaz et al., 2003), emotional demands of teaching profession (EI
Helau et al., 2016).

People’s emotions might be transferred to others through facial expressions, postures,
and movements considering emotion contagion theory (Hatfield, Cocioppe & Rapson,
1994). Besides, a person might catch another person’s feelings by imagining herself/
himself in the presumed position that is also considered an emphatic concern that
teachers might share their colleagues’ or students’ feelings (Bakker & Schaufeli,
2000). As in conveying emotions, the burnout syndrome might hold a contagion effect
that might be reflected upon other education agents such as colleagues and students
(Friedman & Farber, 1992). Therefore, students of teachers experiencing burnout
might be influenced accordingly (Dorman, 2003; Girgin, 2010; Marasli, 2005;
Seferoglu et al., 2014).
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Consequently, Oberle and Schoret-Reichl (2016) studied the relationship between
classroom and middle school teachers’ burnout and their students’ salivary cortisol
levels as physiological indicators of stress. It was hypothesized that the fourth and the
seventh-grade students’ higher salivary morning cortisol levels would be predicted by
their teachers’ higher levels of burnout. Students’ morning cortisol levels were
significantly predicted by their teachers’ high emotional exhaustion levels and
depersonalization after controlling for the factors related to age, gender, and wakening
time, indicating the reciprocal relation between students and their teachers’ stress

levels.

Bakker and Schaufeli (2000) studied with Dutch teachers to reveal the extent to which
the burnout syndrome is transferred to other teachers. The findings pointed out two
high-risk conditions that teachers might be emotionally exhausted and experience
depersonalization toward their students. Suppose they were highly susceptible to
others’ emotions, and they were exposed to colleagues’ dialogs mostly related to
student and work-related problems. In that case, they may be emotionally exhausted
and feel depersonalization. In this regard, burnout might also reflect transferable
structure among people. The strategies to cope and manage with emotions and teacher

self-efficacy might substantially impact teacher burnout as in their academic emotions.

2.4.1. Research on the Relationship between Teacher Burnout and Teacher Self-
Efficacy

Burnout was portrayed “as a crisis of self-efficacy”( Leiter, 1993, as cited in Yu et al.,
2015) that people’s repeated failure at work are generally reflected itself on the
reduced efficacy levels (Bandura, 1997), which in return, may increase the risk of
being burned out (Friedman, 2003). Since people’s physiological and affective states
heavily influence self-efficacy, it is plausible to posit that teachers’ burnout degrees
might be easily influenced by their self-efficacy (Bandura, 1997). Based upon this
conception, teacher burnout and teacher efficacy variables were included in many scale
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development studies to validate the corresponding scale (Schwarzer, Schmitz & Tang,
2000; Skaalvik & Skaalvik, 2007, 2010).

In Skaalvik and Skaalvik’s (2007) study, for example, the researchers sought the
strength of the relationship between the newly developed teacher self-efficacy scale
and teacher burnout and testing the factor structure of this scale on 244 elementary and
middle school teachers in Norway. Accordingly, a moderate indirect relationship was
found between burnout and perceived collective teacher efficacy which was mediated
through teacher self-efficacy. In addition to this study, Skaalvik and Skaalvik (2010)
re-examined the recently developed teacher self-efficacy scale factor structure. They
explored the relations between collective teacher efficacy, teacher self-efficacy,
teacher burnout, job satisfaction, and teachers’ perceptions toward school context and
teachers’ beliefs toward the external factors preventing teacher accomplishments. For
this purpose, 2249 elementary and middle school teachers in Norway participated in
the study. Regarding the findings, negative relationships were inspected among
teacher self-efficacy and emotional exhaustion and depersonalization dimensions of

burnout.

The psychometric properties of burnout measures were also examined in different
cultures. Accordingly, teacher self-efficacy was included in the relevant studies to
provide further validity evidence through the presumed interrelation. For example,
Schwarzer, Schmitz, and Tang (2000) cross-validated their findings on burnout
measures with teachers from Hong Kong and Germany. According to the results, both
Chinese and German teachers with firmer self-efficacy were less burned out.
Simultaneously, the relationships were negative for depersonalization, emotional

exhaustion and positive for personal accomplishment.

Except for the scale validation studies, various research was conducted to determine
the relationship between burnout and teacher self-efficacy. In this perspective,
Friedman (2003) studied the interrelationship between burnout and perceived self-
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efficacy among 322 Israeli teachers. Teacher efficacy consisted of classroom efficacy,
including efficacy for instruction, human relations efficacy and discipline control
efficacy, and organization efficacy, comprised of interpersonal relations efficacy and
organizational task efficacy. Results pointed out that teachers with lower self-efficacy
suffered from burnout more. Both dimensions of the organization efficacy made
substantial contributions to explain teachers’ perceived burnout. In contrast,
dimensions related to classroom efficacy did not significantly predict
depersonalization, emotional exhaustion, and reduced personal accomplishment

dimensions of burnout.

Tabatabaee-Yazdi, Motallebzadeh, and Ashraf (2014) also examined the relationships
between English as a Foreign Language teachers’ self-efficacy and their burnout in
Iran. In their study, teacher efficacy involved the efficacy in influencing decision
making, disciplinary efficacy, efficacy to enlist parental and community involvement,
instructional efficacy, efficacy to create a positive school climate, and efficacy in
influencing decision-making components. Maslach’s burnout model was used to
assess teacher burnout, including depersonalization, emotional exhaustion, and
reduced personal accomplishment dimensions. Based on the correlational analysis
results with 616 teachers, both efficacy dimensions were inversely related to teachers’
total burnout scores. Total teacher efficacy was also inversely related to emotional
exhaustion and depersonalization scores of teachers. In contrast, teachers’ personal
accomplishment scores positively related to their total efficacy scores. In addition to
these findings, linear regression was performed to determine the predictive role of self-
efficacy on teacher burnout. Accordingly, teacher self-efficacy was a negative
predictor of burnout, accounting for 40% of the variance. Besides, instructional self-
efficacy and self-efficacy in creating a positive school climate among teacher efficacy
dimensions made the most substantial contributions to explain teacher burnout,

respectively.
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In another study, Savas, Bozgeyik, and Eser (2014) investigated the relationship
between teacher self-efficacy and teacher burnout in a total of 163 primary and
secondary school teachers working in Gaziantep. After controlling for the sex,
teaching experience, and age variables, the hierarchical regression analysis findings
revealed a negative association between teacher self-efficacy and teacher burnout
levels. Teachers were more likely to be burned out as their sense of efficacy beliefs
tended to decrease. Corresponding to Savas et al.’s (2014) study, Biimen (2010)
studied for the same purpose and attempted to determine the extent to which the self-
efficacy dimensions predict teacher burnout. 179 primary and 622 secondary school
teachers in Izmir participated in the study. According to the results, teacher self-
efficacy for instructional strategies, self-efficacy for student engagement, and self-
efficacy for classroom management were inversely related to depersonalization,
emotional exhaustion, and reduced personal accomplishment. In addition to this
finding, the personal accomplishment dimension was explained by both efficacy
dimensions. In contrast, self-efficacy for student engagement solely accounted for the

emotional exhaustion of teachers.

Gastaldi, Pasta, Longobardi, Prino, and Quaglia (2014) also sought the relationship
among efficacy and burnout variables, including the perceived level of closeness,
conflict, and teachers’ dependence, students’ achievement, and effort. Thirty-seven
primary school teachers in Italy participated in the study. Burnout was measured
through MBI, while efficacy was measured by considering efficacy in class context
and efficacy in school context dimensions. Findings unraveled a negative relationship
between depersonalization and emotional exhaustion dimensions of burnout and class
self-efficacy, while the personal accomplishment dimension was positively related to
class self-efficacy. This result means that any increase in teacher self-efficacy beliefs
in classroom contexts leads them to feel less emotionally exhausted and detached and
experience more satisfaction in their jobs. On the other hand, for school self-efficacy,
the relationship was significant and positive for only the personal accomplishment

dimension.
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Evers, Brouwers, and Tomic (2002) also investigated the relationship between the
constructs mentioned above from a different perspective. In their study, the researchers
tested the hypothesis toward the structure of the relationship between self-efficacy and
burnout among teachers who held negative attitudes toward the use of differential
instructional practices in their classrooms. In this regard, 490 teachers working in the
upper grades of higher general secondary education in Netherland participated. The
Dutch version of MBI for teacher and researcher-developed self-efficacy questionnaire
and attitude scale to assess teacher attitudes toward the usefulness and the effectiveness
of the study-home as an educational innovation was used to collect data. The
hierarchical regression analysis was performed to uncover the predictable role of
teacher self-efficacy beliefs toward guiding student groups, including students to
classroom tasks and employing innovative practices in education. The findings
revealed that the efficacy significantly explained the emotional exhaustion after
controlling for the sex, age, teaching experience, the number of hours allocated to
spend at schools, and the percentage of lesson time set by teachers for teacher-centered
practice variables. In contrast, the depersonalization dimension was partly explained
by teacher self-efficacy for guiding student groups and using innovational practices.
In addition to this, the direction of the relationships was negative for the
abovementioned variables. On the other hand, the personal accomplishment dimension

was significantly explained by both efficacy dimensions.

Contrary to previous studies, Saricam and Halis (2014) investigated the relationship
between teacher self-efficacy and burnout among 118 professionals working in special
education schools and rehabilitation and special education centers in Turkey. For this
aim, the researchers proposed a theoretical model to test the presumed relationship
through structural equation modeling. The results yielded a negative relationship
between teacher self-efficacy and emotional exhaustion, depersonalization, and
teachers’ total burnout scores. Besides, personal accomplishment was positively

related to teacher self-efficacy. Furthermore, both burnout dimensions were
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significantly predicted by special education teachers’ self-efficacy beliefs. In contrast,
the emotional exhaustion as the strongest dimension preceded the other burnout

domains in this prediction.

Similarly, Egyed and Short (2006) examined the relationship between teacher self-
efficacy and burnout to decide on the child’s referral for special education placement.
One hundred six elementary classroom teachers from urban, suburban, and rural
districts in the U.S. participated in the study. The correlational analyses between
subscales of burnout and teacher efficacy resulted in negative associations between
personal teaching efficacy and depersonalization and teachers’ total burnout scores.
Simultaneously, there was a positive relationship between personal teaching efficacy

and the personal accomplishment dimension of burnout.

As well as describing the possible relationship between teacher self-efficacy and
burnout, the mediator or moderator role of self-efficacy on teacher burnout was also
questioned in the literature. In this regard, Yu, Wang, Zhai, Dai, and Yang (2015)
attempted to uncover the role of job stress on burnout levels of 387 middle school
teachers through assessing the mediator role of their efficacy beliefs. The findings
verified the partially mediating role of self-efficacy for the association between job
stress and burnout. Namely, teachers with lower self-efficacy tend to make external
attributions for their teaching accomplishments, more likely to ignore their ability
effort, and employ ambiguous techniques to combat the challenges. As a result of
being incompetent in providing classroom discipline, teachers became more anxious.
They felt more fear, which, in return, led them to display alienation toward teaching
and their students. As a result, they experienced higher levels of depersonalization and

emotional exhaustion.

Betoret (2006) focused on perceived self-efficacy and school coping resources, and
teachers’ support to fulfill their work on job stressors and burnout. The mediator or
moderator role of self-efficacy and school coping resources on the relationship
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between job stressors and sense of burnout. Data were collected from 247 secondary
school teachers in Spain. Teachers’ perceived self-efficacy and the presence of school
coping resources seemed to moderate job stressors’ influence on their burnout levels.
Teachers who had high self-efficacy and available equipment and support in qualified
school personnel suffered less from burnout or felt less stress. On the other hand,
teachers who had low self- efficacy and insufficient coping resources felt more

pressure and burnout.

In Lauermann and Konig’s (2016) study, the researchers explored the reciprocal
relation between teachers’ professional competence and burnout. Teachers’ sense of
efficacy beliefs and their general pedagogical knowledge were regarded under in-
service teachers’ professional competence. A total of 119 elementary and secondary
school teachers from Germany took part in this study. The mediation analysis revealed
the direct and indirect effects of teachers’ general and teaching specific efficacy and
their general pedagogical knowledge on teacher burnout. Accordingly, general and
teaching specific efficacy were negatively associated with depersonalization,
emotional exhaustion, and reduced personal accomplishment dimensions of burnout,
but teaching specific efficacy was the only significant negative predictor of teacher
burnout. On the other hand, teaching specific efficacy mediated the negative predictive
effects of general pedagogical knowledge on teacher burnout. More specifically, the
findings pointed out the ameliorating role of teaching specific efficacy on teacher

burnout.

Khani and Mirzaee (2015) also determined the relationship between Iranian English
as a Foreign Language teachers’ self-efficacy, burnout, several stressors, and
contextual variables. In this study, self-efficacy was used as a moderator variable. The
findings yielded negative relationships between self-efficacy for instructional
strategies, student engagement, and classroom management with depersonalization
and emotional exhaustion dimensions. The correlations between depersonalization and

efficacy dimensions were relatively stronger than the emotional exhaustion dimension
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relationships. As a moderator variable, self-efficacy also reduced the direct effects of
stressors and contextual variables on teacher burnout. To sum up, teachers who
employed differential instructional strategies in the classrooms were more successful

in managing student behavior and learning, resulting in less emotional exhaustion.

There are also longitudinal studies in the literature with pre-service and in-service
teachers to portray the possible relationship among the stated variables beforehand. To
clarify this, Fives, Hamman, and Olivarez (2007) explored student teachers’
development in the southwestern part of the U.S. regarding some background,
organizational, and individual characteristics. Data were gathered from 49 student-
teachers twice in the same academic semester during their student-teaching
practicums. Besides, there was a three weeks gap between the duration of the two
implementations. Self-efficacy was assessed in this study to understand the extent of
its relationship with burnout. According to the findings, student teachers’ self-efficacy
for instructional practices and self-efficacy for classroom management was negatively
related to their depersonalization at Time 1. Interestingly, self-efficacy for
instructional strategies, classroom management, and student engagement were
inversely associated with depersonalization and emotional exhaustion at Time 2. In
addition to these findings, there was a positive relationship between the personal
accomplishment dimension of burnout and self- efficacy for instructional strategies

and self-efficacy for student engagement.

Dicke, Parker, March, and Kunter (2014) carried out a longitudinal study with pre-
service teachers in Germany. The aim was to investigate the extent to which teachers’
emotional exhaustion could be predicted by self-efficacy for classroom management,
mediated through classroom disturbances. Second, to what extent did the stated
mediation be moderated by self-efficacy levels for classroom management. One
thousand two hundred twenty-seven teachers participated in the first study. After one
year, a random subsample from the first sample participated in the second study.
According to the findings, classroom disruptions regarding their self-efficacy for
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classroom management significantly predicted pre-service teachers’ emotional
exhaustion. The mediation was more robust for pre-service teachers with lower levels
of self-efficacy. Schwarzer and Hallum (2008) also inquired about lessening burnout’s
degree, considering initial self-efficacy levels for classroom management. The first
part of the study explored to what extent the burnout would be predicted by teacher
self-efficacy. Teacher self-efficacy was mediated through job stress. A subsample of
teachers from the former stage was selected to examine the same research question
longitudinally. The questionnaires were employed to 1203 teachers from Germany and
Syria. Teacher self-efficacy and general self-efficacy were specified as the precursors
of emotional exhaustion and depersonalization of teachers. At the same time, job
stressors mediated self-efficacy, especially for the teachers with lower general self-
efficacy. Accordingly, teachers’ general self-efficacy beliefs moderated the proposed

mediation from teacher self-efficacy to burnout through job stress.

Brouwers and Tomic (2000) collected data from secondary school teachers in
Netherland at two different time points to uncover the association between perceived
self-efficacy for classroom management and burnout domains. For this aim, 558
secondary school teachers participated in the first phase, and five months later, 243
teachers were re-administered to the questionnaires for the second phase of the study.
Accordingly, a conceptual model was tested through structural equation modeling,
which yielded a longitudinal effect on the depersonalization dimension and personal
accomplishment impact. Besides, teachers’ perceived self-efficacy for classroom
management was inversely related to their sense of burnout. Contrary to the previous
studies, emotional exhaustion significantly predicted teacher self-efficacy for

classroom management.

Dicke, Parker, Holzberger, Kunina-Habenicht, Kunter, and Leutner (2015) also
conducted a longitudinal study to identify the role of teacher self-efficacy in coping
with stressful situations and the structure of the relationship between self-efficacy and

emotional exhaustion. Accordingly, teachers from primary schools, vocational high
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school tracks, and university high school tracks in Germany participated in the study
at two-time points. One thousand seven hundred forty teachers who were in their
induction years participated in time wave 1. After one year, 362 teachers from the
participants of the previous phase participated in time wave 2. Latent change modeling
analysis was performed to understand within-person change on the fluctuation of
teacher self-efficacy and emotional exhaustion during teachers’ induction phase.
Between-person change to figure out how emotional exhaustion, teacher self-efficacy,
and their differences are related. The findings revealed that teachers displaying
substantial emotional exhaustion increases were more likely to display increases or
declines in teacher self-efficacy. In contrast, teachers who exposed slight increases or
reductions in emotional exhaustion would have substantial self-efficacy increases. On
the other hand, initial self-efficacy did not contribute to explaining the changes in
emotional exhaustion. However, this case was not valid for the initial emotional
exhaustion. It significantly predicted teacher self-efficacy changes, so self-efficacy

changes were highly related to emotional exhaustion at time wave 1.

Tang, Au, Schwarzer, and Schmitz (2001), on the other hand, integrated both cross-
sectional and longitudinal designs in their study. In the first study, the interrelation
between burnout, stress resource factors, and negative mental health was cross-
sectionally examined among 269 Chinese teachers. The findings yielded a negative
association among burnout, proactive attitude, and self-efficacy as a resource factor in
which the given association directly affected negative mental health. The direction of
the relationships was re-examined after six months with a different group of
participants. The longitudinal study results posited the impact of self-efficacy on only
burnout (emotional exhaustion and depersonalization components), not for mental
health status variables. Teachers’ burnout experiences directly affected negative

mental health status.

Contrary to the studies with associational research design, Brown (2012) examined the
relationship between teacher self-efficacy and burnout through a systematic review.
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Eleven unpublished studies were sought to unfold the nature and structure of this
relationship. Accordingly, there was a negative relationship among teacher
depersonalization and self-efficacy postulating that teachers with lower self-efficacy
would be more detached toward teaching. In contrast, ten of the studies found a
negative relationship between teachers’ emotional exhaustion and their sense of
efficacy beliefs. Out of 11 studies, six studies found a negative relationship between
teacher self-efficacy and reduced personal accomplishment. It should be noted that the
strength of the relationship was also higher for the depersonalization than the other

two burnout dimensions.

Similarly, Aloe, Amo, and Shanahan (2014) focused on the relationship between
perceived self-efficacy for classroom management and teacher burnout by conducting
a multivariate meta-analysis. For this aim, the researchers searched for the literature to
decide which studies to include regarding three essential criteria. Accordingly, studies
written in English underlying the relationship between three burnout dimensions and
classroom management self-efficacy of in-service teachers would be included. A
moderate association was inspected between three dimensions of burnout and
classroom management self-efficacy from 16 reviewed studies. Besides, classroom
management efficacy was negatively related to emotional exhaustion and
depersonalization. Namely, teachers’ depersonalization and emotional exhaustion
were more likely to increase as their self-efficacy for classroom management tended
to decrease. Possessing the strongest relationship among the findings, teachers with
higher self-efficacy for classroom management would feel more accomplished in their

jobs.

As stated in the theoretical part of the given construct, teachers might quit from their
jobs if they experience burnout at the extreme points. Accordingly, Hong (2012)
attempted to explore the burnout from stayers’ and leavers’ perspectives on a
qualitative study. In-depth interviews were held with seven teachers and seven former

teachers in the U.S. to portray how these two groups were differentiated from each
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other. Their self-efficacy, beliefs, values, emotions, and how those psychological
constructs shaped their decisions to leave their careers were considered. Although both
leavers and stayers expressed their internal motivation for being a teacher and the same
challenges on the issues related to classroom management and instruction, the former
group reported weaker self-efficacy, high stress, and emotional burnout. People in this
group attributed their failure to internal factors such as personality. On the other hand,
the latter group of teachers had higher self-efficacy and more successfully applied
strategies to remove their challenges. This study findings shed light on the prominence
of a different construct, emotion, on the arousal of burnout among teachers because
the emotional demands placed on teachers might impose a burden on them (Fiorilli,
Albenese, Gabola & Pepe, 2017).

Overall, the reviewed researches to portray the relationship between teacher burnout
and teacher self-efficacy unveiled an inverse relationship between these two
constructs. Although there might be exceptions in the literature regarding the design,
group of participants, and employed measures, current research mostly refers to a
negative association between depersonalization, emotional exhaustion, and reduced

personal accomplishment dimensions of burnout with teacher self-efficacy.

2.5. Summary of Review of Literature

Throughout their academic lives, students feel a range of emotions. From a domain-
specific perspective, many students consider mathematics a complicated subject that
might trigger the arousal of distinct emotions; however, little is known about such
emotions except for anxiety. Pekrun’s (2006) control-value theory hypothesized
several antecedents of achievement emotions: self-efficacy, or students’ beliefs about
their academic capabilities (Bandura, 1986), and cognitive and motivational quality of
teaching through teacher support. In the literature, studies mostly focused on
bidirectional relationships among described variables regarding the valence of
emotions. As the teaching quality increased, students’ self-efficacy would increase,
which would induce positive emotions. However, the decline of teaching quality
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would decrease students’ competency beliefs toward a given task and students
experience negative emotions. The findings seemed to be consistent across the studies;
however, most of the research was done in individualist cultures such as Germany and
the U.S. Therefore, there is a need to seek the relationship between self-efficacy,

teaching quality, and achievement emotions in mathematics in different cultures.

In addition to student emotions, teacher emotions are crucial as teachers experience
distinct emotions during their professional careers. Regarding the emotion contagion
theory, feeling states of teachers may be influential on students’ emotions. The studies
in this era would provide invaluable insights about student-teacher relationships.
However, current research is yet to be developed. Studies mostly focused on specific

emotions, and the findings did not give consistent results.

In line with emotion research, the current literature addressed the relationship between
teacher self-efficacy and teacher emotions. As in student emotion research, the studies
were mostly in bidirectional nature in teacher emotion research. Teachers with high
self-efficacy experienced positive emotions more, whereas teachers with low self-
efficacy experienced negative emotions. However, it should be noted that there are

inconsistent findings among the sorted literature.

Burnout, which was also examined in this study, refers to the emotional exhaustion of
people whose professions require a continuous relationship with others and might
result in negative physical and psychological consequences. As teaching requires
continuous interaction with many others, teachers are at the risk of this syndrome.
Experience of teacher burnout might yield reduced teacher self-efficacy that might be
detrimental for teacher-related outcomes.

This study would provide an opportunity to investigate the hypothesized relationships
through the lens of multiple groups. Accordingly, the goals of the study were three-
fold: First, the relationship between middle school mathematics teachers’ self-efficacy,
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burnout, and academic emotions was examined. Second, the relationship among
middle school students’ mathematics emotions and their mathematics self-efficacy,
perceived teaching quality, perceived teacher affective support, and mathematics
teachers’ emotions were investigated. Third, the reasons behind student emotions were

inquired in detail to bring a holistic understanding of student emotions.
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CHAPTER 3

METHOD

This chapter scrutinizes the research methodology by comprehensively depicting the
study design and the research variables in the first place. Second, the sampling
procedure and the characteristics of the participants are explained in detail. Next, data
collection instruments, data collection processes, and data analysis are presented in an
elaborative manner. Lastly, the limitations and assumptions of the study are discussed

at the end of this chapter.

3.1. Research Design

This study employed mixed-method research as the third research paradigm (Johnson,
Onwuegbuzie, & Turner, 2007), covering and synthesizing quantitative and qualitative
research qualities. The quantitative research deductively seeks the conditions or
relationships to understand the social phenomena, particularly human behavior, based
on the objectivist and positivist epistemology (Cohen, Manion, & Morrison, 2018).
Unlike the quantitative paradigm, qualitative research based on constructivist and
interpretivist epistemology attempts to broadly and inductively describe the social
phenomena (Marshall & Rossmann, 2006). However, these genres seem imperfect
while addressing the arising problems in today’s interdisciplinary, complex, and
dynamic research world (Johnson & Onwuegbuzie, 2004). In this regard, mixed-
method research as a new paradigm is based on pragmatist philosophy (Tashakkori &
Teddlie, 1998) and defined by Tashakkori and Creswell (2007) as “the research in
which the investigator collects and analyses data, integrates the findings and draws
inferences using both qualitative and quantitative approaches” (p.3). Therefore, the

common qualities and the perspectives of these two approaches are considered in
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mixed-method research by employing inductive, deductive, and abductive reasoning
(Johnson & Onwuegbuzie, 2004).

In the literature, there are different mixed-method design-frameworks to represent the
relevant research well. Accordingly, Leech and Onwuegbuzie (2009) proposed a three-
dimensional typology regarding the level of mixing (partially or fully mixed), time
orientation (concurrent or sequential), and emphasis of approaches (dominant or equal
status) dimensions. The current study was a partially-mixed, sequential, and
quantitative dominant research study based on this eight-design framework. More
specifically, the quantitative phase of the study had a dominant status for the overall
research. At the same time, qualitative measures were employed to merely support the
quantitative findings to fully describe the nature of the relationship among the
variables and elaborate on the reasons behind students’ emotional experiences in
middle school mathematic classes. Among the distinct purposes of mixed-method
research, the quantitative method was used to enable the development of the qualitative
method (Greene, Caracelli, & Graham, 1989).

The aim was to investigate the relationship between the middle school students’
mathematics achievement emotions, mathematics self-efficacy, perceived teaching
quality and perceived teacher affective support, mathematics teachers’ emotions, sense
of efficacy beliefs, and teacher burnout for the quantitative phase. In this sense, this
part was an example of associational research in which the relationship between two
or more variables is investigated, and no attempt is made to influence them (Frankel,
Wallen & Hyun, 2019). Among the associational research design, the quantitative
phase was in correlational nature. Mainly, the correlational research “involves
collecting data to determine whether, and to what degree, a relationship exists between
two or more quantifiable variables” (Mills & Gay, 2016, p. 234). In a general sense,
correlational studies examine the relationship between two or more quantifiable
variables without manipulating (Frankel et al., 2019). Therefore, establishing cause
and effect relations is not the focus of correlational studies. In line with this aim, the
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potential relationship between the variables was tested through single and multilevel
structural equation modeling (ML-SEM).

For the qualitative phase, on the other hand, the reasons behind the experience of
students’ mathematics achievement emotions were explored from middle school
students’ mathematics teachers’ perspectives. Therefore, this part corresponded to the
phenomenological approach in qualitative research. In the phenomenological
approach, people’s lived experiences about a phenomenon are extensively described
by focusing on their personal stories and histories (Bogdan & Biklen, 2007; Patton,
2002). In this regard, the possible reasons for students’ emotional experiences in
mathematics classes were examined to figure out the essence of these experiences. The

overall research process was depicted in Figure 3.1.
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3.2. Quantitative Research Variables

The quantitative research variables are presented below by considering the groups of
participants of the study.

3.2.1. Quantitative Research Variables for Teachers

Teacher Emotions: Middle school mathematics teachers’ academic emotions were
measured by the Turkish version of the Teacher Emotions Scale (TES). The scale
consists of three emotion dimensions in two sections; in other words, teacher
enjoyment, teacher anger, and teacher anxiety are measured on a general and at a
student-group specific level. As the mathematics teachers teaching at 7" and 8™-grade
levels were on target, the student group-specific section was used in this study. Higher
scores for each emotion dimension indicate high emotional states of teachers for this
dimension.

Teacher Enjoyment: This dimension was used to measure teacher enjoyment at

a specific group of students for teachers.

Teacher Anger: This dimension was used to measure teacher anger at a specific

group of students for teachers.

Teacher Anxiety: This dimension was used to measure teacher anxiety at a

specific group of students for teachers.

Teacher Self-Efficacy: Self-efficacy beliefs were assessed by the Turkish version of
Teachers’ Sense of Efficacy Scale (TSES). The scale consists of three dimensions:
efficacy for student engagement, efficacy for instructional strategies, and efficacy for
classroom management. Higher scores on scales point out a higher sense of efficacy
on the corresponding dimension.
Efficacy for Student Engagement: This dimension was used to measure teacher
self-efficacy to provide student engagement in their classrooms.
Efficacy for Instructional Strategies: This dimension was used to measure
teacher self-efficacy to employ various classroom instructional strategies.

Efficacy for Classroom Management: This dimension was used to measure
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teacher self-efficacy to ensure management in their classrooms.

Teacher Burnout: The feeling of burnout of mathematics teachers was measured by
the Turkish version of the Maslach Burnout Inventory — Educators Form. The
instrument has three sub-scales: Emotional Exhaustion (EE), Personal
Accomplishment (PA), and Depersonalization (D). Higher EE and D scores and lower
scores in PA dimensions refer to a higher level of burnout for mathematics teachers.
Emotional Exhaustion: This dimension was used to measure the degree
of emotional depletion of teachers.
Personal Accomplishment: This dimension was used to measure
teachers’ feelings of efficiency and effectiveness in their work.
Depersonalization: This dimension was used to measure the physical
and emotional isolation of teachers from their colleagues, students, and
their family.

3.2.2. Quantitative Research Variables for Students

Mathematics Achievement Emotions: 7" and 8""-grade students’ achievement emotions
in mathematics were assessed by the Turkish version of the Mathematics Achievement
Emotions Questionnaire (AEQ-M). AEQ-M includes seven emotional dimensions:
enjoyment, pride, anger, anxiety, boredom, shame, and hopelessness. For the current
study, three emotion dimensions (enjoyment, anger, and anxiety) were used to measure
students’ mathematics-specific emotions. Higher scores for each emotion dimension
refer to higher emotional states of students for this dimension.

Enjoyment: This dimension was used to measure whether students experience

enjoyment in mathematics teaching and learning settings.

Anger: This dimension was used to measure whether students experience anger

in mathematics teaching and learning settings.

Anxiety: This dimension was used to measure whether students experience

anxiety in mathematics teaching and learning settings.
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Mathematics Self-Efficacy: 7" and 8"-grade students’ mathematics self-efficacy
beliefs were measured by the Turkish version of Self-Efficacy for Self-Regulated
Learning Scale (SESRL). Higher scores in this scale refer to higher self-efficacy

beliefs in mathematics.

Teaching Quality: Teaching quality will be assessed by the Turkish version of the
Perceived Teaching Quality Scale and the Perceived Teacher Affective Support Scale.
The former scale addresses eight different teaching characteristics from students’
perspectives, and these characteristics are incorporated into two dimensions:
supportive presentation style and excessive lesson demands. Higher scores display
teachers’ higher use of the relevant teaching characteristics in the corresponding
dimension.

Supportive Presentation Style: This dimension was used to measure students’

perceptions of teachers’ employment of understandability, illustration,

enthusiasm, and fostering attention in their classrooms.

Excessive Lesson Demands: This dimension was employed to measure

students’ perceptions of their teachers’ use of clarity, difficulty, pace, and

expectations in their classrooms.

Perceived Teacher Affective Support: This scale focuses on students’ perceptions of
their teachers’ affective support. Higher scores in this unidimensional scale refer to

higher perceived affective support provided by teachers.

3.3. Sample

This study was carried out in quantitative and qualitative phases, respectively, in which
different groups of participants were involved in these phases. Below, the sample and
the sampling procedures for the quantitative and qualitative phases of the study were

scrutinized.
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3.3.1. Sampling in Quantitative Phase of Study

The target population of the study was middle school mathematics teachers and their
7" and 8""-grade students. However, regarding the limitation of time and cost to include
39 districts in Istanbul, the accessible population was specified as the middle school
mathematics teachers and their 71" and 8"-grade students from eleven central districts
in Istanbul. The districts were decided based upon the assumption that the number of
middle schools should ensure the representativeness considering their proportions in
the population. Accordingly, the schools were selected from the following districts:
Bahgelievler, Beyoglu, Besiktas, Esenler, Eyiip, Fatih, Kagithane, Pendik, Sisli,
Uskiidar, and Zeytinburnu.

Cluster sampling, in which the intact groups are randomly selected (Frankel et al.,
2019), was the current study’s primary sampling strategy. It is appropriate to use
cluster sampling when the population is large and spread out since gathering data
through simple random sampling or obtaining the whole list of individuals might be
problematic due to administrative issues (Cohen et al., 2018; Mills & Gay, 2016).

According to the Istanbul Provincial National Education Statistics (2017), there are
1100 public middle schools in Istanbul. Out of 1100 schools, 235 of them were in the
selected districts: Bahgelievler (25 schools, 2.27%), Beyoglu (19 schools, 1.73%),
Besiktas (14 schools, 1.27%), Esenler (18 schools, 1.64%), Eyiip (27 schools, 2.45%),
Fatih (27 schools, 2.45%), Kagithane (28 schools, 2.55%), Pendik (63 schools,
5.73%), Sisli (17 schools, 1.55%), Uskiidar (29 schools, 2.64%) and Zeytinburnu (11
schools, 1%). Upon considering the number of schools in the accessible population,
25% of them were chosen in the first step. In so doing, 59 schools were selected
randomly while 53 of them voluntarily participated to this study from the
aforementioned districts: Bahgelievler (n = 2), Beyoglu (n = 3), Besiktas (n = 2),
Esenler (n =7), Eyiip (n = 5), Fatih (n =5), Kagithane (n = 5), Pendik (n = 8), Sisli (n
= 4), Uskiidar (n = 7), and Zeytinburnu (n = 5).
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3.3.1.1. Sample of Teachers for the Quantitative Phase of Study

Based upon the database of the Istanbul Provincial Directorate of National Education,
there are 1383 middle school mathematics teachers working in Bahgelievler (N = 206),
Beyoglu (N = 49), Besiktas (N = 58), Esenler (N = 93), Eyiip (N = 109), Fatih (N =
99), Kagithane (N = 123), Pendik (N = 299), Sisli (N = 81), Uskiidar (N = 197), and
Zeytinburnu (N = 69). It should be noted that the given statistics represented the total
number of middle school teachers, not particularly teaching 7" and 8-grade levels.
Dillman’s (2007) formula suggested reaching 300 middle school mathematics teachers
to generalize to a population at a 95% confidence level with a = 5% margin of error
(Needham & Vaske, 2008).

Among the participated schools (n = 53), 222 middle school teachers who were
teaching at 7" or 8" grades participated in this study. Regarding the research questions,
teachers and the corresponding student questionnaire should have complemented each
other. Still, some school administrations permitted to apply only teacher
questionnaires, or some teachers did not want to implement student questionnaires in
their classes. Therefore, teacher and student questionnaires were administered in 214
classes.

The teacher sample constituted 148 females (66.7%) and 73 male (32.9%) teachers.
One teacher (0.5%) did not indicate gender information. Regarding the latest received
educational degree, most of the teachers had bachelor’s degrees (n = 195, 87.8%) while
there were also teachers with master’s degrees (n = 26, 11.7%). Besides, one teacher
had an associate degree (n = 1, 0.50%) in the sample. Furthermore, most of the teachers
were graduated from the Faculty of Education (n = 142, 64%). Some of the teachers
were the graduates of the Faculty of Arts & Science (n =55, 24.8%) and other faculties
(n =3, 1.4%). In addition to this, 22 teachers (9.9%) did not provide information about
their graduation faculty. The age of the participated teachers, on the other hand, ranged
from 22 to 63 years old. Participants had 11 years of teaching experience on average
(SD = 7.76), including teachers from one month to 41 years of teaching experience.
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Lastly, teachers worked in their present schools for four years on average (SD = 3.08),
ranging from one month to twenty years. Table 3.1 displays the demographic

characteristics of teachers across different variables.

Table 3.1.
Teacher Profiles by Districts, Gender, Educational Degree, and Faculty of
Graduation (n = 222)

f %
Districts
Bahgelievler 9 4.1
Besiktas 12 54
Beyoglu 10 4.5
Esenler 33 14.9
Eyiip 25 11.3
Fatih 18 8.1
Kagithane 28 12.6
Pendik 25 11.3
Sisli 20 9.0
Uskiidar 24 10.8
Zeytinburnu 18 8.1
Total 222 100
Gender
Female 148 66.7
Male 73 32.9
Missing 1 0.40
Total 222 100
Educational Degree Received
Associate Degree 1 0.5
B.S. Degree 195 87.8
M.S. Degree 26 11.7
Total 222 100
Faculty of Graduation
Faculty of Education 142 64
Faculty of Arts & 55 24.8
Science
Other 3 1.4
Missing 22 9.8
Total 222 100
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3.3.1.2. Sample of Students for the Quantitative Phase of Study

According to National Education Statistics for the 2017-2018 academic year, 820.349
students (400.663 female students and 419.686 male students) were registered to
public middle schools in Istanbul (Ministry of National Education, 2018). On the other
hand, the distribution of the number of middle school students among the selected
districts might be given as: Bahgelievler (n = 32.063), Besiktas (n = 7.171), Beyoglu
(n = 11.430), Esenler (n = 30.530), Eyiip (n = 20.466), Fatih (n = 19.273), Kagithane
(n = 22.981), Pendik (n = 44.719), Sisli (n = 10.352), Uskiidar (n = 23.088),
Zeytinburnu (n = 5.595) (Ministry of National Education, 2017). Along with the
selected districts and the participated schools, a total of 5475 students from seventh
and eighth grades voluntarily participated in this study. As the number of students was
decided upon by the participated teachers, student questionnaires were administered

to one of the 7*" or 8™"-grade mathematics teachers.

The student sample included 2880 female (52.6%) and 2547 male (46.5%) students,
so the gender distribution was nearly equal. Among the participated students, 2981
students were from the seventh grade (54.4%), while 2494 were from the eighth grade
(45.6%). The average score for the previous year’s mathematics achievement was
79.54 (SD = 17.07). While students’ mathematics achievement profile was reviewed
regarding the grade level, the previous year’s average mathematics achievement scores
were 79.50 and 79.59 for the seventh (SD = 17.37) and the eighth graders (SD = 16.73),
respectively. Table 3.2 presents the demographic characteristics of the targeted sample

across different variables.
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Table 3.2.
Student Profile by Districts, Gender, and Grade Level (n=5475)

f %
Districts
Bahgelievler 322 5.9
Besiktas 323 5.9
Beyoglu 186 3.4
Esenler 774 14.1
Eylip 658 12.0
Fatih 394 7.2
Kagithane 667 12.2
Pendik 917 16.2
Sisli 291 5.3
Uskiidar 426 7.9
Zeytinburnu 517 9.4
Total 5475 100
Gender
Female 2880 52.6
Male 2547 46.5
Missing 48 0.90
Total 5475 100
Grade level
7" grade 2981 54.4
8t grade 2494 45.6
Total 5475 100

3.3.2. Sampling in Qualitative Phase of Study

Middle school mathematics teachers were selected to understand how students’
emotions are shaped in mathematics regarding the learning process and their
interaction with mathematics teachers according to the preliminary findings of the
quantitative phase. As qualitative research is flexible, this flexibility might be used for
the sampling procedures that more than one sampling techniques could be employed
to provide deep and rich insights about the study (Yildirnm & Simsek, 2016; Patton,
2002). Therefore, maximum variation sampling and convenience sampling processes
were utilized to decide which teachers to include in the study. Maximum variation
sampling requires selecting the cases that meet one or more certain criteria which

differentiate the sites or participants to identify the common and different patterns and
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perspectives (Creswell, 2013; Marshall & Rosmann, 2006; Patton, 2002; Yildirim &
Simsek, 2016). On the other hand, convenience sampling is a non-random sampling

technique for selecting the sites or the available participants (Frankel et al., 2019).

For maximum variation sampling, a two-stage sampling process was applied.
Preliminary quantitative analyses were performed to select the teachers. The mean
scores for each dimension of Achievement Emotions Questionnaire-Mathematics
(AEQ-M) were computed for the student sample. Accordingly, the classes with the
highest and the lowest mean scores of enjoyment, anxiety, and anger in mathematics
were identified. At least two of the classes with the highest and the lowest emotion
scores of the corresponding dimension were chosen. Consequently, mathematics

teachers of these classes were selected for in-depth interviews.

As well as incorporating the teachers from the highest and the lowest emotion scores
of mathematics classes, some of the teachers had already mentioned their willingness
to take part in this phase. These teachers also voluntarily participated in the qualitative

phase of the study.

3.3.2.1. Sample of Teachers for Qualitative Phase of Study

The study’s qualitative sample was a sub-sample of the participating teachers of the
quantitative phase. Accordingly, 14 teachers voluntarily participated. As the criterion
was based on comparing the mathematics emotions scores of student sample for each
emotion dimension of AEQ-M, the classes with maximum and minimum scores for
enjoyment, anxiety, and anger in mathematics were computed. In this process, one
class might be classified as having the highest enjoyment and lowest anger or anxiety
scores in mathematics or having the highest anxiety, anger scores, or the lowest
enjoyment scores at the same time. Therefore, at least two classes for each dimension
regarding the adopted classification were put on the selection list. Among the teachers
in the list, one teacher with the lowest mathematics enjoyment did not want to

participate in the interviews, so this teacher was excluded from the sample. According
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to average scores of each emotion dimension, Teacher A (M = 41.97, SD = 8.41) and
Teacher B (M = 38.69, SD = 7.12) had classes with the highest enjoyment scores in
mathematics, while Teacher C (M = 21.43, SD = 11.86), Teacher D (M = 22.62, SD =
7.94) and Teacher E (M = 24.87, SD = 6.10) had classes with the lowest scores.
Teacher C (M = 30.86, SD = 14.04), Teacher D (M = 32.80, SD = 9.78) and Teacher
E (M = 30.43, SD = 7.34) had classes with the highest anger scores in mathematics,
while Teacher B (M = 15.70, SD = 9.16), Teacher F (M = 14.50, SD = 4.27) and
Teacher G (M = 14.89, SD = 2.68) had the classes with the lowest scores. Lastly,
Teacher C (M =50.76, SD = 19.84), Teacher D (M =50.20, SD = 13.58) and Teacher
E (M = 50.34, SD = 11.50) had the classes with the highest anxiety scores in
mathematics while Teacher B (M = 29.35, SD = 13.23) and Teacher H (M = 32.07, SD
=10.26) had classes with the lowest scores. Regarding the given statistics, Teacher B,
Teacher C, Teacher D, and Teacher E were classified on more than one emotion
dimension. Therefore, interviewing with those teachers became crucial for in-depth

understanding. Table 3.3 presents descriptive statistics scores for the AEQ-M

dimensions of the selected mathematics classes.

Table 3.3.

The Descriptive Statistics Scores of the Mathematics Classes of Participated Teachers

Dartici Mean (SD) Mean (SD) Mean (SD)
t t . .
articipants Enjoyment Anger Anxiety

Teacher A 41.97 (8.41) (highest) 19.39 (9.95) 36.17 (16.02)
Teacher B 38.69 (7.12) (highest) 15.70 (9.16) (lowest) 29.35 (13.23) (lowest)
Teacher C 21.43 (11.86) (lowest) 30.86 (14.04) (highest) 50.76 (19.84) (highest)
Teacher D 22.62 (7.94) (lowest) 32.80 (9.78) (highest) 50.20 (13.58) (highest)
Teacher E 24.87 (6.10) (lowest) 30.43 (7.34) (highest) 50.34 (11.50) (highest)
Teacher F 35.20 (5.16) 14.50 (4.27) (lowest) 30.01 (12.25)
Teacher G 33.55 (7.41) 14.89 (2.68) (lowest) 35.82 (7.97)
Teacher H 43.73 (7.11) 17.15 (6.28) 32.07 (10.26) (lowest)
Teacher |
Teacher J
Teacher K
Teacher L
Teacher M 31.79 (6.94) 23.75 (11.29) 41.91 (15.30)
Teacher N 30.66 (4.00) 23.22 (8.98) 41.78 (12.61)
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Teacher interviews were conducted at six different districts in Istanbul, including
Besiktas, Fatih, Eyiip, Kagithane, Uskiidar, and Sisli. Out of 14 teachers, two of them
were male while the remaining teachers were female. The age of the participants
ranged from 26 to 50 years clustering around the 30-35 age intervals. Considering
teachers’ educational background, five mathematics teachers had an M.S. degree in
different education fields while nine of them had bachelor’s degrees in mathematics
or mathematics education. Besides, ten teachers were the graduates of the Faculty of
Education. In comparison, four teachers were the graduates of Arts and Sciences
Faculty with having certificates from Pedagogical Formation Certificate Programs of
universities. Eight teachers had ten years and above teaching experience among the
sample, while six of them had less than ten years of teaching experience. In addition
to this, most of the teachers were pursuing their career in their current schools for less
than five years. The demographic characteristics of the teacher sample given in Table
3.4.

Table 3.4.

Demographic Characteristics of Interviewed Teachers

. Educational ~ Faculty of  Total Teaching Current School
Participants  Gender . . . .
Degree Graduation Experience Teaching Experience
Teacher A Female B.S. Education 8 years 3 years
Teacher B Female B.S. Education 13 years 3 years
Teacher C Female B.S. Arts &Sciences 9 years 2 years
Teacher D Male M.S. Education 6 years 3 years
Teacher E Female B.S. Arts & Sciences 2 years 1 year
Teacher F Female B.S. Education 15 years 3.5 years
Teacher G Female M.S. Arts & Sciences 19 years 7 years
Teacher H Female B.S. Education 5 years 3 years
Teacher | Female B.S. Education 6.5 years 3 years
Teacher J Female M.S. Education 10 years 6 years
Teacher K Male B.S. Education 15 years 1 year
Teacher L Female M.S. Education 15 years 4 years
Teacher M Female M.S. Education 10 years 3 years
Teacher N Female B.S. Arts & Sciences 24 years 10 years
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3.4. Data Collection Instruments in the Quantitative Part

For the quantitative part, the data were collected through the Turkish versions of The
Teacher Emotions Scale (TES), Teachers’ Sense of Efficacy Scale (TSES),
Mathematics Achievement Emotions Questionnaire (AEQ-M), Mathematics Self-
Efficacy Scale for Self-Regulated Learning (SESRL), Maslach Burnout Inventory-
Educators Form (MBI-EF), Perceived Teaching Affective Support (PTAS) and
Perceived Teaching Quality Scale (Appendix D). Besides, the demographic
information part was also incorporated into both teacher and student group
questionnaires. Detailed information about each data source for relevant groups is

provided in the proceeding sections.

3.4.1. Teacher Questionnaire

The teacher questionnaire was comprised of five different sections: Demographic
Information Part, Teacher Emotions Scale (TES), Teachers’ Sense of Efficacy Scale
(TSES), and Maslach Burnout Inventory-Educators Form (MBI-EF). For the
demographic information part, teachers were asked to report their gender, age, the
latest degree of education, the faculty they graduated from, year of teaching

experience, and teaching experience at the current school they are working.

3.4.1.1. Teacher Emotions Scale (TES)

Teacher Emotions Scale (TES) was developed by Frenzel, Pekrun, Goetz, Daniels,
Durksen, Becker-Kurz, and Klassen (2016) to measure the emotional experiences of
teachers. The scale was translated and adapted to the Turkish language by the
researchers. TES is a multidimensional self-report instrument, including 24 items on a
four-point Likert scale ranging from “strongly disagree” (1) to “strongly agree” (4)
measuring three different emotions: enjoyment, anger, and anxiety. The questionnaire
consists of two sections addressing teaching in general (12 items) and a specific
student group (12 items). The difference between the second section from the first
section is only putting the “these students” phrase at the end of each item to examine

teachers’ emotions for a specific group of students
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Frenzel et al. (2016) proposed a three-dimension structure based on the current scale’s
discrete emotion approach. For the English version of TES, the general scale, the three-
factor model has the following modification indices: Comparative Fit Index (CFI)
=.943, Standard Root Mean Square Residual (SRMR) = .044 and Root Mean Square
Error of Approximation (RMSEA) = .068. The English version of the student-group
specific scale has also the following modification indices: CFI = .976, SRMR = .030
and RMSEA =.052. Along with the findings, the three-dimension model had a good
model fit. Besides, Cronbach alpha coefficients for the internal consistency reliability
were also given for general emotions sub-scale of the instrument: enjoyment (4 items,
a=.73), anger (4 items, a = .80), and anxiety (4 items, o = .81), and for student-group
specific emotions sub-scale of the instrument: (4 items, o = .80), anger (4 items, o =

.87), and anxiety (4 items, a = .87).

In the current study, the student-group specific emotions subscale was used to measure
middle school mathematics teachers’ emotionsat 7" and 8"-grades. Sample items for
each emotion dimension might be read, “I often have reasons to be happy while | teach
these students” (Enjoyment, item 7); “I often have reasons to be angry while | teach
these students” (Anger, item 9); “I generally feel tense and nervous while teaching

these students” (Anxiety, item 12).

3.4.1.1.1. Adaptation Process of Teacher Emotions Scale (TES)

The Teacher Emotions Scale has only German and English versions, so the scale was
decided to be translated and adapted to the Turkish language within this study’s scope.
Firstly, the scale was translated into the Turkish language by the researcher and two
bilingual experts. Regarding the translation process, the “decentering” method was
employed rather than a literal translation of each item. Consequently, the translated
scale was back-translated to English by three experts who had a good command of the
English language. Afterward, the original and back-translated versions of the scale
were compared to ascertain that the back-translated version items correspond to the
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original scale items. Accordingly, there was a problem with the equivalency of the
translated versions for the phrases “feeling annoyed,” “being frustrated,” and “have
much fun” for item 3, item 5, and item 6, respectively. Therefore, expert opinion was
taken from three experts in the field of Guidance and Psychological Counselling to
clarify the meanings of those words directly related to emotions. The agreed Turkish
translations were decided to be kept on the scale. Besides, expert opinion was obtained
from an expert in the field of Measurement and Evaluation to provide evidence for the
face validity to examine whether the instrument measures what is supposed to measure
(Mills & Gay, 2016). In doing so, the expert checked the length and the appearance of
the scale considering its format, the directions within, and the adopted rating scale.

Before finalizing the instrument, cognitive interviews were done with two former
mathematics teachers, who were also Ph.D. candidates in Curriculum and Instruction
and Elementary Mathematics Education departments. In general, the cognitive
interview is an approach to find out the possible response errors in a questionnaire
before the actual administration process (Willis, 2004). In this regard, the think-aloud
method was employed to understand the probable reasons for those errors. In this
method, interviewees were asked to think-aloud while responding to each item on the
scale. They were expected to underscore the unclear words, phrases, or sentences on
the scale. In addition to this, they also commented on the format and the design of the
instrument. Accordingly, there was no problematic item, and the length and the scale’s
appearance seemed to be appropriate to the interviewees.

3.4.1.2. Teachers’ Sense of Efficacy Scale (TSES)

Teachers’ Sense of Efficacy Scale (TSES) was developed by Tschannen-Moran and
Woolfolk Hoy (2001) to measure teachers’ and pre-service teachers’ sense of efficacy
beliefs. The scale was adapted to the Turkish language by Capa, Cakiroglu, and
Sarikaya (2005). TSES has both long and short versions, including 24-items and 12-

items, respectively.
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TSES was designed as a 9-point rating scale, and the responses vary from 1 (nothing)
to 9 (a great deal). The scale is composed of three dimensions: self-efficacy for student
engagement (SE), self-efficacy for instructional strategies (IS), and self-efficacy for
classroom management (CM) (Tschannen-Moran & Woolfolk Hoy, 2001).
Corresponding to the three-dimensional structure of the original scale, the Turkish
version has the following modification indices: CFI = .99, Tucker Lewis Index (TLI)
= .99, and RMSEA = .065. Furthermore, the Cronbach alpha estimates for each sub-
scale were computed to provide evidence for the internal consistency. These are: SE
(8 items, o = .82), IS (8 items, a = .86), CM (8 items, o = .84) (Capa et al., 2005).

For the current study, the instrument’s long version was used to assess middle school
mathematics teachers’ self-efficacy beliefs. Sample items for each dimension are:
“How much can you do to motivate students who show low interest in school work?”
(self-efficacy for student engagement, item 4); “How well can you provide appropriate
challenges for very capable students?” (self-efficacy for instructional strategies; item
24); “How much can you do to control disruptive behavior in the classroom?” (self-

efficacy for classroom management, item 3).

3.4.1.3. Maslach Burnout Inventory-Educators Form (MBI-EF)

Maslach Burnout Inventory was developed by Maslach and Jackson (1981) to measure
burnout levels of people working at human services occupations. Maslach, Jackson,
and Schwab adapted the inventory to assess educators’ burnout levels (Maslach,
Jackson, & Leiter, 2010) as they have a high level of interpersonal relationships with
other people in their occupations. The instrument was translated and adapted to the
Turkish language by Ince and Sahin (2015).

There are 22 items in MBI-ES on a 7-point Likert scale, including three dimensions:
emotional exhaustion (9 items), depersonalization (5 items), and personal
accomplishment (8 items). For each item, the lowest score is 0 (never), while the
highest score is 6 (always). According to Maslach and her colleagues (2010), there are
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ranges of scores pointing out the changing levels of the corresponding burnout
dimension. The abovementioned ranges for MBI-EF dimensions were presented in
Table 3.5.

Table 3.5.
Scoring the Dimensions of MBI-EF
Low Moderate High
Emotional Exhaustion 0-16 17-26 27+(max 54)
Depersonalization 0-8 9-13 34+ (max 48)
Personal Accomplishment 37+ 31-36 0-30

Along with the results of Confirmatory Factor Analysis (CFA), the factor structure
was in line with the original scale. Accordingly, the findings yielded three dimensions
with the following modification indices: CFI = .94, Normed Fit Index (NFI) = .93, and
RMSEA = .07. Besides, Cronbach alpha coefficients were .74 for personal
accomplishment, .78 for depersonalization, and .88 for emotional exhaustion,
respectively. Sample items for each dimension might be read as, ““I feel used up at the
end of the workday” (emotional exhaustion, item 2); “I don’t really care what happens
toward some students” (depersonalization, item 15); “I can easily understand how
many students feel about things” (personal accomplishment, item 4).

3.4.2. Student Questionnaire

The student questionnaire included five different sections: Demographic Information
Part, Mathematics Achievement Emotions Questionnaire (AEQ-M), Mathematics
Self-Efficacy Scale for Self-Regulated Learning (SESRL), Perceived Teaching
Affective Support (PTAS), and Perceived Teaching Quality Scale. Students were
asked to report their gender, grade level, and previous year mathematics grades for the
demographic information part (Appendix E).
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3.4.2.1. Mathematics Achievement Emotions Questionnaire (AEQ-M)
Mathematics Achievement Emotions Questionnaire (AEQ-M) was developed by
Pekrun, Goetz, and Frenzel (2005) to measure students’ mathematics achievement
emotions from different age groups. The instrument was translated and adapted to the
Turkish language by the researcher (Calik & Capa Aydin, 2019).

AEQ-M is a multidimensional self-report instrument, and it includes 60 items on a
five-point Likert scale ranging from “strongly disagree” (1) to “strongly agree” (5).
There are seven emotions in the scale: mathematics enjoyment (e.g., “I enjoy my class
so much that I am strongly motivated to participate.” item12), mathematics pride (e.qg.,
“I am very motivated because | want to be proud of my achievements in mathematics.”
item 32), mathematics anger (e.g., “l get angry because the material in mathematics is
so difficult.” item 15), mathematics anxiety (e.g., “I am so anxious that | would rather
not take the math test.” item 45), mathematics shame (e.g., “After taking a test in
mathematics, | feel ashamed.” item 60), mathematics hopelessness (e.g., “I keep
thinking that I will never get good grades in mathematics.” item 44), and mathematics
boredom (e.g., “My math homework bores me to death.” item 31) (Pekrun et al., 2005).
Students’ class-related (18 items), learning-related (19 items), and test-related (23
items) emotional experiences, on the other hand, constitute three sections of the
questionnaire. Besides, there are three parts within each section to measure students’
mathematics-specific emotions before, during, and after sessions corresponding to the
related scale.

Pekrun and his colleagues (2011) validated the factorial structure of AEQ. For this
purpose, the one-emotion factor model, nine factor-emotions model, three settings-
factors model, and emotion x setting factors models were tested to provide evidence
about the original instrument’s construct validity. Among the hypothesized models,
the emotion x setting factors model statistically confirmed the data. The scales’
reliability estimates ranged from .84 to .92 providing evidence for higher reliability
(Knapp & Mueller, 2010; Nunnally, 1978). Although the developers of the instrument
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did not test the factorial structure of the English version of AEQ-M, confirmatory
factor analyses were performed for the Turkish version of AEQ-M to examine the
factorial structure of this instrument (Calik & Capa Aydin, 2019). Accordingly, the
seven-factor emotions model best fitted the data with the following modification
indices: CFI =.99, Non-Normed Fit Index (NNFI) = .98, and RMSEA =.069, Standard
Root Mean Square Residual (SRMR) =.02. Furthermore, Cronbach alpha coefficients
for each emotion dimension was found o = .93 for enjoyment (10 items), oo = .92 for
pride (6 items), a = .91 for anger (9 items), a = .91 for anxiety (15 items), a = .82 for

shame (8 items), a. = .89 for hopelessness (6 items), and a = .87 for boredom (6 items).

For the current study, three achievement emotions (anxiety, anger, and enjoyment) in
AEQ-M corresponding to the academic emotions of mathematics teachers in Teacher
Emotions Scale (TES) were used in the main study to provide consistency among
emotion types between student and teacher groups.

3.4.2.2. Mathematics Self-Efficacy

For the current study, middle school students’ mathematics self-efficacy beliefs were
measured by the Self-Efficacy Scale for Self-regulated Learning (SESRL). SESRL in
mathematics was developed by Usher (2007) by adapting Bandura’s (2006) Children
Multidimensional Self-Efficacy Scale to assess students’ capability judgments to use
self-regulated learning strategies in mathematics. SESRL was translated and adapted
to the Turkish language by the researcher (Calik, 2014).

SESRL in mathematics includes 11 items on a 6-point rating scale ranging from 1 “not
very well at all” to 6 “very well.” The sample items are read as “How well can you
participate in math class?”” and “How well can you concentrate on your math work?”.
Consistent with the original scale, the Turkish version displayed a one-dimensional
factor structure based upon both Exploratory Factor Analysis (EFA) and Confirmatory
Factor Analysis (CFA) results. Regarding the findings of CFA, the modification
indices for one dimensional model might be given as: CFl = .96, TLI = .94, and
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RMSEA = .08. Furthermore, the Cronbach alpha coefficient of the total scale for the
reliability estimates was .93. As it was above .80, the scale was appropriate (Knapp &
Mueller, 2010; Nunnally, 1978).

3.4.2.3. Teaching Quality

In this study, Perceived Teaching Quality (PTQ) and Perceived Teaching Affective
Support (PTAS) scales were used to measure teaching quality in mathematics.

3.4.2.3.1. Perceived Teaching Quality Scale (PTQ)

Perceived Teaching Quality Scale was developed by Goetz, Nett, Keller, and
Lipnevich (2013) by combining several teaching characteristics items from different
studies and adapting them to be used on a separate scale. Corresponding to the
literature (Pekrun 2006), perceived teaching quality focused on eight teaching
characteristics. These are understandability, illustration, teacher enthusiasm, fostering
attention, lack of clarity, difficulty, pace, and expectation level. Accordingly, the items
related to understandability (“In this lesson, our teacher’s vocabulary is easy to
understand”), lack of clarity (“In this lesson, our teacher’s instructions are so unclear
that I don’t know what | have to do’’), and pace (“The pace of this lesson is too fast
for me’’) were adapted from Kunter and Baumert’s (2006) COACTIV study. The
items for illustration (“In this lesson, our teacher explains the material in such a way
that | can picture in my mind how things work’’) and fostering attention (“In this
lesson, our teacher makes sure that we pay attention’”) were adapted from Pekrun, Vom
Hofe, Blum, Frenzel, Goetz, and Wartha’s (2007) PALMA study. Besides, the item
for teacher enthusiasm (“In this lesson, our teacher presents the material with
enthusiasm”) was adapted from SEEQ questionnaire for teaching effectiveness in
students’ evaluations (e.g., Marsh & Bailey, 1993). The items assessing difficulty
(“What is taught in this lesson is too difficult for me’’) and level of expectation (“What
our teacher expects from us in this lesson is far too much’’) were adapted from Goetz
et al.’s (2013) study. The scale was adapted to the Turkish language by the researcher
within the scope of this study.
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The original scale was designed as a 5-point Likert scale ranging from “Strongly
Disagree” (1) to “Strongly Agree” (5). Exploratory Factor Analysis (EFA) was
performed to test the factorial structure to provide construct-related validity evidence.
Accordingly, the items were clustered on two dimensions: Supportive Presentation
Style (4 items, a = .79) and Excessive Lesson Demands (4 items, o = .78). Sample
items for each dimension are read as “In this lesson, our teacher presents the material
with enthusiasm” (Supportive Presentation Style, item 6); “The pace of this lesson is

too fast for me’’ (Excessive Lesson Demands, item 3).

3.4.2.3.2. Adaptation Process for Perceived Teaching Quality (PTQ) Scale

Perceived Teaching Quality (PTQ) Scale was first translated to the Turkish language
by the researcher and two translators who had a good command of English. The
translated versions were then back-translated to the English language by three different
translators and experts in the field of Curriculum and Instruction. Afterward, the
translated versions and the original scale were compared item by item to provide
equivalency in terms of the grammar and the language used to prevent the semantic
loss in items. Accordingly, the translation of the word “vocabulary” in item 1 did not
correspond to the meaning in the original scale. There was a disagreement about
selecting “the use of the language” or “word” for this word. Therefore, the researcher
contacted the back translators to make them re-explain the difference between the word
and the vocabulary. Finally, “word” was decided to be used in the translated version
for this item. Furthermore, the translation of item 4, “In this lesson, our teacher
explains the material in such a way that | can picture in my mind how things work,”
seemed to be problematic as the translation of this item did not provide the meaning
accurately. To remedy the problem, the researcher communicated with the
corresponding author of the original scale and asked for permission to adapt the item
by omitting the part of “how things work.” As the meaning of the item sounded

reasonable to the readers, the author permitted this change.
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Before finalizing the scale, a cognitive interview was performed with one eighth grade
student to uncover whether there were any unclear words or phrases in the scale and
comment on the length, appearance, and scale format. Consequently, an expert opinion

was taken from one expert in the field of Measurement and Evaluation.

3.4.2.3.3. Perceived Teacher Affective Support Scale (PTAS)

Perceived Teacher Affective Support Scale (PTAS) was developed by Sakiz (2017) to
measure how their students perceive teachers’ affective characteristics. The former
scale with nine items (Sakiz, 2007) was finalized by adding three more items in line
with the literature. The final scale includes 12 items on a 5-point rating scale ranging
from “Not at all true” (1) to “Completely true” (5). Confirmatory Factor Analysis
(CFA) was performed to understand the scale’s factorial structure and provide
evidence for construct validity. Accordingly, the scale displayed a one-dimensional
structure (Sakiz, 2007, 2017). Cronbach alpha estimate was also examined for internal
consistency and it was .88 (Sakiz, 2017). Sample items for the scale are read as “My
teacher recognizes and appreciates when | am good at something” (item 8) and “My

teacher cares about me” (item 4).

3.5. Pilot Study

Pilot studies were carried out for teacher and student groups with similar
characteristics with the sample to provide validity and reliability evidence. That is
essential for the scale validation process and the scales with insufficient information
on psychometric properties. Pilot studies for teachers and students were explained

separately in the next sections.

3.5.1. Pilot Study for Teachers

In the pilot study for teachers, the Teacher Emotions Scale (TES) for the student-
specific groups and Maslach Burnout Inventory - Educators Form were administered
to middle school Mathematics, Science and Technology, Turkish, and Social Studies
teachers.

137



As the pilot study was implemented to provide construct-related validity evidence for
the scales mentioned above, the number of mathematics teachers in the selected
districts would be insufficient to understand the scales’ factorial structures regarding
the number of items in each one. Therefore, the scales were decided to be administered
to four main subject area teachers at the middle school level to increase the number of
participants. Accordingly, a total of 164 middle school teachers were selected from
sixteen public middle schools located in Beyoglu (n = 5), Kartal (n = 4), Uskiidar (n =
4), and Sisli (n = 2) districts of Istanbul. Among the participants, 111 (67.7%) were
female teachers, and 47 were male teachers (28.7%). Besides, majority of the teachers
were from Turkish (n = 56; 34.1%) and Mathematics (n = 50; 30.5%) subject areas
while there were also teachers from Science and Technology (n = 32;19.5%) and
Social Studies (n = 18; 11%) areas. Among the sample, 82 teachers had a teaching
experience of ten years or below (50%), 49 teachers were within the range of eleven-
and twenty-years teaching experience (29.9%), and 25 teachers had twenty-one years
and above teaching experience (15.2%). Regarding the faculty of graduation, 121
teachers were the graduates of Education Faculties (73.8%). In comparison, 33
teachers were the Faculty of Science and Arts or Open University graduates with a
Pedagogical Formation Certificate for teaching (20.1%). Among the participated
teachers, 140 of them had a bachelor’s degree (85.4%), while 16 of them had
completed a graduate-level program and had a master’s or doctoral-level degree
(9.7%).

Confirmatory Factor Analyses (CFA) was done through Mplus 8.3 (Muthen &
Muthen, 2019) to confirm the scales’ hypothesized factorial structure. In CFAs,
whether the indicators or observed variables loaded on the specified dimensions and
the possible relations among latent or unobserved variables/factors based on a
theoretical framework or empirical grounds are examined (Kline, 2016; Stevens,
2009).
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Before performing CFA for TES-student specific group, the data were screened for
missing variables, the univariate and multivariate outliers, respectively. For missing
data analysis, first, frequency statistics were examined for both items in this scale.
Accordingly, the percentage of missing data did not exceed 5% for each item on TES,
and Item 11, “I teach these students with enthusiasm.” was at the highest frequency
with 3% of missing cases. Tabachnick and Fidell (2019) stated that the pattern of
missing data is substantially more critical than the amount of the missing data, so
Little’s MCAR test result was examined, and the result was non-significant (y%(43) =
39.945, p = .605). As the percentage of missing data on any single item on the TES-
student specific group did not exceed 10% (Hair, Black, Babin & Anderson, 2019) or
even 5% (Tabachnick & Fidell, 2019). The missing data were completely at random
(MCAR), and complete case analysis was preferred to handle the missing cases
(Enders, 2010). Accordingly, seven incomplete cases were dropped from the analysis
based on the assumption that the complete cases were a random sample of the target
population (Pigott, 2001).

Since an extreme score on one variable or the combination of the scores on two or
more variables might increase committing Type | and Type Il errors (Tabachick &
Fidell, 2019), the biased estimates would more likely to occur under the presence of
univariate and multivariate outliers. Therefore, univariate outliers were screened after
standardizing each item’s scores and comparing the standardized values with a score
of 3.29 (Tabachnick & Fidell, 2019). Accordingly, 8 cases were detected as univariate
analysis and removed from the sample. Mahalanobis Distance (D?) as the distance of
each case from the sample means of all cases (Kline, 2016; Tabachnick & Fidell, 2019)
was computed to detect multivariate outliers. Out of 149 participants, 12 cases were
multivariate outliers toward the critical value of 32.909 (df = 12, p = .001). These

cases were removed from the sample.

After checking missing data and the absence of outliers assumptions, sample size
adequacy for CFA was examined. Indeed, there is no particular rule of thumb for this
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Issue, but there should be more observations than the number of variables. For this
case, the number of participants was more than ten times higher than the total number
of items in the scale, so the sampling adequacy was already met regarding Hair et al.’s
(2019) five observations per variable suggestion. Consequently, normality and
linearity assumptions were considered. Univariate and multivariate normality should
be satisfied to continue with the analysis. For univariate normality, skewness, kurtosis
values, Kolmogorov-Smirnov, Shapiro-Wilk statistical tests, histograms, and Q-Q
plots were checked. Skewness and kurtosis values were close to zero and within -3 and
+3 (Holton, 2014). Kolmogorov-Smirnov and Shapiro-Wilk statistical test results, on
the other hand, were significant. However, these tests were highly influenced by large
samples. Finding out significant results from small deviations was the basic limitation
of these tests (Field, 2018), so histograms and Q-Q plots were scanned separately.
There was no serious concern for the violation of univariate normality towards the
exploration of these plots. On the other hand, Mardia’s Test result for multivariate
normality yielded a significant result (b2p = 225.17, p < .001), pointing out the
violation. However, Kline (2016) mentioned that “slight departures from multivariate
normality could be significant in large samples” (p.74). Therefore, the violation of this
assumption might be reasonable for this case. For linearity, the bivariate scatterplots
were inspected between each pair of items. As the data were in the interval scale of
measurement, it might not be possible to obtain perfect oval-shaped scatterplots.

Nevertheless, it might be contended that the linearity assumption was fulfilled.

According to the findings of CFA, Satorra-Bentler corrected chi-square test revealed
a significant result (y* (51) = 83.697, p = .003) with the following modification fit
indices: RMSEA =.068, CFI = .97, NNFI = .96, and SRMR = .046. For a good model
fit, CFl and NNFI should be greater than .95; however, the values as low as .90 are
also accepted for a moderate model fit (Bentler & Bonett, 1980; Schumacker &
Lomax, 1996). Besides, the SRMR value for a good model fit should be below the
value of .08 (Hu & Bentler, 1999). For RMSEA, the values less than .05 were
concerned as a cut-off criterion for a good model fit, while the values within the range
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of .05 and .08 reflect a mediocre model fit (Browne & Cudeck, 1993). As a result, the
three emotions-factor model for the TES-student specific group scale seemed to fit
well. Besides, each item significantly contributed to the hypothesized model with .40
and higher standardized estimates (Table 3.6). Cronbach alpha estimates were o =.87
for anger (4 items), a = .75 for anxiety (4 items), and a = .92 for enjoyment (4 items).
As the internal consistency estimates were above .70 for each emotional dimension,

they were concerned to be acceptable, according to Nunnaly’s (1978) criterion.

Table 3.6.
Standardized Estimates for TES-Student Specific Group Scale for Pilot Study
Dimensions Items Standardized estimates
Anger Item5 891

Item 4 .801

Item 9 .788

Item3 769
Anxiety Item 12 876

Item 10 .826

Item 8 .704

Item 2 416
Enjoyment Item11 892

Item 6 .889

Item7 .836

Item 1 .807

Missing data profile, sample size requirement, absence of outliers, normality, linearity,
and assumptions were checked beforehand for the Maslach Burnout Inventory-
Educators Form. First and foremost, the frequency statistics of missing data were
examined item by item, and item 15, “I don’t really care to what happens to some
students,” had the highest frequency with 7.3% of missing cases. Little MCAR test
result was non-significant (y?(401) = 437.819, p = .099), which provided evidence on
the random distribution of incomplete response. Complete case analysis was done to
deal with the missing data. Therefore, there was a decline from 164 to 127 participant

teachers. Univariate outliers were examined by comparing the standardized values of
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each item with a critical value of 3.29. Accordingly, four cases displayed evidence of
being a univariate outlier and were removed from the analysis. Consequently,
Mahalanobis Distance (Dz2) as the distance of each case from the means of all variables
(Field, 2018) was computed to detect multivariate outliers. Out of 123 cases, two cases
were identified as multivariate outliers toward the critical value of 48.268 (df = 22, p
=.001), so these cases were dropped from the analysis.

According to Hair et al.’s (2019) five observations per variable suggestion, the
remaining sample size (121 participants for this case) was adequate to perform CFA
for this scale. Afterward, normality and linearity assumptions were checked. After
inspecting skewness and kurtosis values, Kolmogorov-Smirnov and Shapiro-Wilk
statistical test results, histograms, and Q-Q were satisfied with the univariate normality
plots, multivariate normality of data were examined by looking at Mardia’s Test result.
Accordingly, this test was significant (b2p = 575.425, p < .001), indicating the
violation of the multivariate normality assumption. As Kline (2016) mentioned that
“slight departures from multivariate normality could be significant in large samples”
(p.74), the violation of this assumption might be tenable for this case. Then, the
linearity of items was checked by looking at the bivariate scatterplots of item pairs. As
the number of items in this form was high compared to other scales, screening each
item pair seemed difficult, so item5-item13 and item8-item 20 pairs were randomly

selected to examine. As a result, the linearity assumption was deemed to be satisfied.

The first run of CFA with Satorra-Bentler correction yielded a significant result (y?
(205) = 342.62, p < .05) with the following modification fit indices: RMSEA = .070,
CFI = .89, NNFI = .88, and SRMR = .075. There were three relatively higher error
covariances after consulting the modification indices. These items (item2-item3,
item1-item6, and item1-item13) were considered to load on the same factor, so the
error terms of these indicators were allowed to covary. The second run of CFA resulted
in a decrease in the chi-square value (y* (202) = 298.199, p < .05). The modification
indices of the model were RMSEA = .063, CFl =.92, NNFI = .91, and SRMR = .072.
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Therefore, a three-dimensional theoretical framework of burnout for educators was
validated in this case. Although all items significantly contributed to the proposed
dimensions, the standardized estimates of item 4 and item 22 were below .40 (Table

3.7). They were decided to be retained in the scale for the main study.

Table 3.7.
Standardized Estimates for Maslach Burnout Inventory-Educators Form for Pilot
Study

Dimensions Items Standardized estimates
Emotional Exhaustion Iteml .842
Item 8 .835
Item 20 .780
Item 6 776
Item 16 730
Item 13 714
Item 2 .616
Item 14 547
Item 3 510
Depersonalization Item 10 .847
Item 11 821
Item 15 .662
Item 5 .629
Item 22 314
Personal Accomplishment Item 17 187
Item 9 126
Item 19 .698
Item 12 .672
Item 18 .638
Item 21 .595
Iltem 7 .593
Item 4 319

Besides, Cronbach alpha estimates were a = .91 for emotional exhaustion (9 items), o
=.79 for depersonalization (5 items), o = .84 for personal accomplishment dimensions

(8 items). As they were all above .70 (Nunnally, 1978), they were deemed to be
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acceptable. The summary of the information about the revisions done on teacher scales
was presented in Table 3.8.

Table 3.8.

Summary of the Scales for Pilot Study for Teachers

Scales used in the pilot study for teachers Revisions made

Teacher Emotions Scale (TES)-Student The direction of the scale was revised for

Specific Group the main study. Teachers were asked to
think about their 7" and 8™-grade
students in the stated academic year.

Maslach Burnout Inventory-Educators -

Form

3.5.2. Pilot Study for Students

Two pilot studies were conducted with middle school students with two different
groups. The participants’ detailed information and the revisions done for each study
are explained in the proceeding sections.

3.5.2.1. Pilot Study 1 for Students

In pilot study 1, Perceived Teaching Quality (PTQ) was administered to the 7""-grade
middle school students. In this regard, 493 students from twelve randomly selected
public middle schools from four districts of Istanbul (Beyoglu (n=5), Kartal (n=3),
Uskiidar (n=2), and Sisli (n=2) voluntarily participated in the pilot study 1. The gender
distribution of the participants was nearly equal. Accordingly, 238 of them (48.3%)
were female students, and 253 of them (51.3%) were male students, while two students

did not indicate their gender.

Exploratory Factor Analysis (EFA) was preferred as it is usually performed “to
identify the factor structure or model for a set of variables” (Bandalos, 1996, p. 389).
Therefore, EFA was performed to determine the factorial structure of the PTQ scale.
Before performing EFA, the data were screened for missing variables, the univariate

and multivariate outliers. For missing data analysis, first, frequency statistics were
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examined for each item. Accordingly, the percentage of missing data did not exceed
5%, while item 6, “In this lesson, our teacher explains the material with enthusiasm,”
was at the highest frequency with 1.8% of missing cases. Little’s MCAR test results
were examined to understand the pattern of the missing data. The result was non-
significant (y2(77) = 81.837, p = .332), indicating the random distribution of the
incomplete responses for this scale. Considering the frequency statistics and Little’s
MCAR test results, complete case analysis was done, and 36 cases were dropped from

the analysis.

Univariate outliers were inspected first by examining each item’s standardized value.
The scores above or below the cut-off of value of 3.29 would be called a univariate
outlier (Tabachnick & Fidell, 2019). There was no standardized value for each item
above or below 3.29, so there was no univariate outlier in the data. However, there
might be some other extreme cases on more than one variable entitled multivariate
outliers that might result in biased estimates (Tabachnick & Fidell, 2019). Therefore,
Mahalanobis Distance (Dz2) as the distance of each case from the means of all variables
(Field, 2018) was computed to detect multivariate outliers in the dataset. As a result,
15 cases were identified as multivariate outliers toward the critical value of 26.124 (df

=8, p =.001), so these cases were dropped from the analysis.

After checking missing variables and the outliers on the data, metric variables,
correlations above .30, Barlett’s Test of Sphericity, Kaiser Meyer-Olkin (KMO) value,
and normality assumptions (Hair et al., 2019) were examined. The perceived teaching
quality variable was in the interval scale of measurement, so the PTQ scale confirmed
the metric variable assumption. The correlation matrix was examined to discover the
preliminary factor structure and determine the bivariate relationships among eight
items. The correlations among each item should be no less than .30 (Field, 2018; Hair
et al., 2019; Tabachnick & Fidell, 2019). According to the correlation matrix results,
no item was correlating with any other item with a value above .90. Still, item 8 seemed

problematic as this item’s correlation coefficients with the others were below .30.
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However, Bartlett’s Test of Sphericity was significant for the scale (5* (28) = 1198.82,
p < .05), indicating that the correlation matrix was different from the identity matrix.
For sampling adequacy, KMO values were checked in the data. Kaiser (1974) supports
.50 as the minimum value for an adequate sample size while the values in the .60’s,
.70’s, .80’s, and .90’s were interpreted as mediocre, middling, meritorious, and
marvelous for sample size adequacy. The KMO value was .83, and the number of
participants (n= 442) was more than ten times greater than the total number of items
in the scale, so the sample size might be concerned as adequate to continue with EFA
(Hair et al., 2019). Lastly, normality assumptions were checked. Skewness, and
kurtosis values, Kolmogorov-Smirnov and Shapiro-Wilk statistical tests, histograms,
and Q-Q plots were examined. Accordingly, the skewness and kurtosis values were
within -3 and +3 (Holton, 2014). On the other hand, Kolmogorov-Smirnov and
Shapiro-Wilk test results were significant, but they are highly sensitive to the sample
sizes (Field, 2018). Histograms and Q-Q plots were also examined to provide more
evidence about the univariate normality. After satisfying the univariate normality, the
multivariate normality assumption was checked with Mardia’s Test through norm test
SPSS Macro. Mardia’s Test result was significant (b2p= 98.06, p<.001), which means
that the multivariate normality assumption was violated. Therefore, Principal Axis
Factoring (PAF) extraction method with Oblique rotation was used to simplify and
clarify the data assuming that the intended factors would be correlated (Costello &
Osborne, 2005). Catell’s Scree Test and Eigenvalue Criterion were checked to
determine the retained factors in the data. According to Catell’s Scree Test, the
breakpoint of the plot points out a two-dimensional factorial structure for the PTQ

scale (Figure 3.2.).
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Figure 3.2.
Scree plot of PTQ scale for pilot study 1

According to the scree test, two factors appeared based on the eigenvalues greater than
one criterion (Tabachnick & Fidell, 2019). Besides, 62.12% of the total variance on
perceived teaching quality was accounted for by those dimensions. The difference
between high and low factor loadings is more observable in the pattern matrix than the
structure matrix. The pattern matrix was examined to identify if any item was cross-
loading or freestanding. Hair et al. (2019) cited the factor loading of .30 to .40 as the
cut-off point to be minimally accepted to load on a factor. Accordingly, item 4, item
5, item 6, and item1 loaded on factor 1 entitled as “Supportive Presentation Style” with
the values ranging from .749 to .845 while item 3, item 2, item 7 loaded on factor 2
named as “Excessive Lesson Demands” with the values from .452 to .632 (Table 3.9).
However, item 8 loaded on two factors with loadings of .355 and .394, so this item

cross-loaded on both factors.
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Table 3.9.
Factor Loadings for PTQ Scale for Pilot Study 1

Item Factor 1 Factor 2
Item4 .85 -.004
Item5 .78 -.02
Item6 77 -.02
Iteml 75 -.16
Item3 .05 .63
Item2 -.29 .57
Item7 -.26 45
Item8 .36 .39
Eigenvalues 3.35 1.62
% of Variance 41.89 20.23

As oblique rotation was used based on the assumption that the factors are correlated
with each other, the factor correlation matrix was inspected. According to Tabachnick
and Fidell (2019), the correlation among factors should be .32 or above with at least
10% overlapping variance; otherwise, the orthogonal rotation is regarded. In this case,
the correlation between factor 1 and factor 2 was -.14 below the cut-off criterion.
Although these two factors were not truly inter-correlated, the orthogonal and oblique
rotation would produce nearly identical results (Costello & Osborne, 2005), so there

was no need to re-perform EFA with orthogonal rotation.

Cronbach Alpha coefficients were calculated to report internal consistency results and
decide whether each item was working as intended in the literature. The reliability
coefficient of the Supportive Presentation Style factor (4 items) was .87, whereas .56
was for the Excessive Lesson Demands factor (4 items). The Cronbach alpha
coefficient was below .70 (Nunnally, 1978) for the second factor. Besides, item 8 was
problematic according to the item-total correlation results confirming the findings of
EFA. When Cronbach alpha value for if item deleted was checked for this item, it
became .61. However, item 8 was decided to be kept on the scale after revising its
writing. The Turkish translation of item 8 “Ogretmenimizin bu derste bizden beklentisi

¢ok fazladir.” (Our teacher’s expectation from us is very high in this class) was
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changed to “Bu derste 6gretmenimiz bizden ¢ok sey bekler.” (In this class, our teacher
expects a lot from us) based on expert suggestions.

3.5.2.2. Pilot Study 2 for Students

In pilot study 2, the revised version of Perceived Teaching Quality (PTQ) was
administered to a different middle school student group. A total of 490 students from
three randomly selected public schools in two districts of Istanbul (Kartal (n = 1),
Uskiidar (n = 2)) voluntarily participated in the study. Among the participants, 318
were 7th-grade students (64.9%), while 172 were 8" graders (35.1%). Furthermore,
the gender distribution of the students was nearly identical as in the pilot study 1.
Accordingly, 241 students were female students (49.2%), while 243 students were

male students (49.6%). Besides, six students did not indicate their gender.

EFA was re-performed to reveal the factorial structure of the PTQ scale as the wording
of item 8 was changed. Data were screened for missing cases and the outliers
beforehand. Accordingly, item 4, “In this lesson, our teacher explains the material in
such a way that I can picture in my mind how things work,” had the highest frequency
with 5% of incomplete responses. The percentage of missing cases was not above 5%
for any other item on the scale, so the pattern of incomplete responses was explored.
In this regard, Little’s MCAR test result was significant (y2(105) = 236.26, p < .05).
Therefore, one-way analysis of variance (ANOVA) was performed to understand
whether participants differ in the perceived teaching quality in complete and
incomplete cases. For this aim, perceived teaching quality scores of participants for
item 4 was preferred to be compared as this item had the highest frequency of
missingness. However, Bonferroni correction was made before performing one-way
ANOVA to prevent inflation of experimentwise error rates due to performing multiple
ANOVAs simultaneously. Accordingly, alpha level (.05) was divided by the number
of remaining items on the scale (.05/7), and the new alpha was .007. Based on the
ANOVA findings, there was no significant difference between incomplete and
complete cases of item 4 on students’ perceived teaching quality scores for the
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remaining items on the scale. As the ANOVA results were non-significant, the missing
values could be ignored. In this regard, complete cases analysis was done to deal with

the missing cases, so 37 cases were dropped from the analysis

Each item was standardized and compared with the value of 3.29 in this sample to
determine the univariate outliers. No item in the scale exceeded the stated cut-off
point, so no univariate outliers were inspected. Mahalanobis Distance (D?) as the
distance of each case from the centroid of the means of all items was computed to
identify the multivariate variables (Tabachnick & Fidell, 2019). Accordingly, four
cases were detected as multivariate outliers toward the critical value of 26.124 (d =8,

p =.001), so these cases were eliminated before performing EFA.

Except for missing values and outliers, correlation matrix, Barlett’s test of Sphericity
and KMO value, and normality assumptions were checked. First, the correlation matrix
was examined to determine the preliminary factor structure. Accordingly, each item
should correlate with at least one of the items in the scale with a value of .30 or above,
and the correlation coefficients between each item pair in the matrix should not be
above .90; otherwise, a multicollinearity issue would arise (Field, 2018; Hair et al.,
2019; Tabachnick & Fidell, 2019). Although no item was correlating with any other
item on the scale with a value of .90 or above, item 8 was correlating with other items
with a value of less than .30 as in the pilot study 1. Notwithstanding the correlation
coefficient results, Bartlett’s Test of Sphericity was significant (2 (28) = 967.04, p <
.05), indicating the difference of correlation matrix from the identity matrix. According
to Kaiser’s (1974) criterion, KMO value (.80 for this case) could be viewed as
meritorious, and the number of participants (n = 449) was more than fifty times greater
than the number of items in PTQ, so the sample size adequacy was fulfilled to perform
EFA. Finally, univariate and multivariate normality assumptions were tested for this
sample. For the univariate normality, skewness and kurtosis values were within the
range of -3 and + 3. Kolmogorov-Smirnov and Shapiro-Wilk’s test results were

significant, but there was no serious evidence for the violation of univariate normality
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regarding histograms and Q-Q plots for each item. Afterward, Mardia’s test result was
significant (b2p = 89.42, p < .001), indicating that the multivariate normality
assumption was violated. In this regard, Principal Axis Factoring (PAF) extraction
method with oblique rotation was selected based on the assumption that the retained
factors would be correlated (Costello & Osborne, 2005). Besides, Catell’s Scree Test
and eigenvalues greater than one rule were inspected to determine the factorial
structure of the PTQ scale for this sample. According to Catell’s Scree Test (Figure

3.3), two factors were extracted when the curve’s inflection was examined carefully.

Scree Plot

Eige

Factor Number

Figure 3.3.
Scree plot of PTQ scale for pilot study 2

In line with the scree plot findings, 58.21% of the total variance was accounted for by
two factors when the eigenvalues-greater-than-one rule was considered (Tabachnick
& Fidell, 2019). The pattern matrix was examined to determine the factor loadings and
cross-loading items, if any. Accordingly, items 4, 5, 6, and 1 loaded on factor 1
(Supportive Presentation Style) with the values ranging from .57 to .85 while items 7,
3, 8 loaded on factor 2 (Excessive Lesson Demands) with the values ranging from .47
to .57. Regarding the original scale and the findings of pilot study 1, item 2 should
load on factor 1; however, this item loaded on both factor 1 and factor 2 with the values
40 and .46, respectively. The factor loadings of each item in the PTQ scale were

presented in Table 3.10.
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Table 3.10.
Factor Loadings for PTQ Scale for Pilot Study 2

Item Factor 1 Factor 2
Item6 .85 .16
Item5 .78 .09
Item4 .70 -.06
Iteml 57 -17
Item7 -.28 .57
Item3 .009 .50
Item8 12 47
Item2 -.398 46
Eigenvalues 3.16 1.50
% of Variance 39.45 18.77

According to the factor correlation matrix results, two factors were correlated with a
coefficient of -.24. Since the correlation coefficient was below the cut-off point of .32,
it might not be asserted that these two factors were truly inter-correlated to each other.
These findings were, indeed, in line with the pilot study 1 results. On the other hand,
Cronbach alpha coefficients were computed to provide evidence about internal
consistency estimates of the PTQ scale scores. The reliability coefficient was found
.81 for Supportive Presentation Style (4 items). Besides, the Cronbach alpha
coefficient for Excessive Lesson Demands dimension (4 items) increased from .56 to
.62 in pilot study 2; however, the findings were still below .70. Therefore, item-total
correlations were examined to understand the problematic items on this dimension.
Accordingly, Cronbach alpha coefficients increased to .622 when item 8 was deleted,
but this change was small to guarantee that the Excessive Lesson Demands dimension
had appropriate reliability estimates. However, this item was decided to be kept in the
scale and a new item, “Bu derste, ne yapmam gerektigini bilemem” (In this class, | do
not know what I should do) was included for the main study to increase the number of

items for this dimension. This item assesses “lack of clarity” in mathematics classes.
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3.6. Data Collection Instruments in the Qualitative Part

For the qualitative part, data were collected through semi-structured interviews with
middle school mathematics teachers. Patton (2002) specifies that the basic goal of
qualitative interviewing is to elicit other people’s perspectives by concentrating on
their personal stories and the histories that would be meaningful to figure out the
phenomenon of interest. There are several potential benefits of qualitative interviewing
compared to other data collection means such as the flexibility, response rate, non-
verbal behavior, controlling the environment, the sequencing of the questions,
spontaneous reactions, confirmability of the data source, full response, and in-depth
knowledge (Bailey, 1982). As people’s feelings, thoughts, and past behaviors cannot
be genuinely observed, qualitative interviewing provides an opportunity to obtain
extensive information to describe the phenomenon itself through an emic perspective
(Bogdan & Biklen, 2007; Marshall & Rossman, 2006; Rubin & Rubin, 2005).

The researcher developed the interview schedule after a comprehensive review of the
literature to unfold the possible factors shaping students’ emotions when learning
mathematics regarding the learning process and students’ interactions with their
teachers. The interview schedule included two sections. In the first section,
demographic questions were asked to elucidate background information about
participants. They consisted of information about gender, age, the latest education
degree received, faculty of graduation, total teaching experience, and the teaching
experience in their current school. The demographic questions were kept at a minimum
level, not to bother the participants at the beginning of the interview. Besides, the
easiness and the manageability of these questions contributed to establishing
confidence and a kind of rapport between the interviewer and the interviewees (Patton,
2002; Yildinm & Simsek, 2016). In the second section, open-ended and singular
questions were prepared to uncover students’ emotional experiences in mathematics
learning environments. More specifically, the interview questions, including probes
and follow-ups, mainly focused on three mathematics achievement emotions (anxiety,

anger, and enjoyment) and the reasons to experience these emotions. Besides, the
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schedule consisted of questions seeking out the ways students used to regulate their
emotions, the instructional methods and the strategies employed by their mathematics
teachers to regulate students’ emotions and teachers’ feeling states, and the ways they
used to regulate their emotions. As the teachers were selected for the interviews based
on the preliminary findings, interviews were carried out with the teachers who had
already filled out the teacher questionnaire. Teachers would respond to teacher
questionnaires through regarding one of their 7" or 8"-grade classes that they had been
teaching. Based on this issue, teachers would respond to the interview questions by

considering these specific classes.

Expert opinions were obtained to ensure the questions’ content validity from five
faculty members experienced in qualitative research and studying emotions and
mathematics education. After refining and revising the interview schedule, most of the
interview questions inquire about students’ emotions regarding different mathematics
teaching and learning phases. In contrast, one question was included in the schedule

to examine teachers’ control and value appraisals.

Before finalizing the interview schedule, a pilot study was carried out with two middle
school mathematics teachers having similar characteristics with the intended sample
to receive feedback on the questions’ grammar, clarity, and usability. As well as
evaluating and improving the structure and transition between questions, pilot testing
was also employed to standardize the interview conditions before the main study.
Participants had bachelor’s degrees in Elementary Mathematics Education with five-
year total teaching experience, and they have been working for two years at a public
middle school in Umraniye, Istanbul. The pilot interviews revealed that the questions
directly served the purpose of the study and the relevant research question, and
accordingly, the interview schedule was finalized (Appendix F). Sample interview
questions might be read as: How do you describe your school environment? Whenever
you think about students in ... (corresponding class), how do you describe student-

teacher, student-student, and parent-teacher relationships? Whenever you think about
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students in ... (corresponding class), do you think that there is/are one/ones who feel(s)
anger toward mathematics? What might be the reasons behind mathematics anxiety?
How do you feel when your students enjoy studying mathematics in ... (corresponding

class)?

3.7. Trustworthiness

As data analysis in qualitative research is described as “an interpretive act” (Glesne,
2016, p.211), the researcher should strive for the trustworthiness of the interpretations.
In this context, the quality of qualitative research is judged by its validity and
reliability. Four main criteria should be addressed. These are credibility,
transferability, dependability, and confirmability (Creswell, 2013; Guba, 1981;
Marshall & Rossman, 2006). Credibility or internal validity examines whether the
observations and the inferred meanings and interpretations reflect the reality (Guba,
1981; Yildinm & Simsek, 2016). Expert opinions were granted for the interview
schedules from five experts to ensure credibility. Persistent observations were also
guaranteed by collecting accurate and relevant data through in-depth semi-structured
interviews and generating their verbatim transcripts. Besides, the researcher provided
prolonged engagement by following a rigorous data collection and analysis procedures
to build a rapport with participants to learn the culture of the environment thoroughly.
Lastly, peer debriefing sessions were assured by two peers to obtain external feedback
about the process, especially for the coding scheme. Accordingly, four transcripts (two
for each) were coded by the researcher and these two peers simultaneously. The
number of the transcripts constituted a quarter of the total amount that the resulting
codes were compared, ensuring the intercoder agreement among both coders (Glesne,
2016; Marshall & Rossman, 2006; Maxwell, 2013; Miles & Huberman, 1994; Yildirim
& Simsek, 2016). Transferability or external validity refers to what extent the results
would apply to different groups and situations (Guba, 1981; Yildirim & Simsek, 2016).
Such a generalizability issue was considered through analytical generalizability. In so
doing, the findings would serve readers to understand that the audience would develop
a kind of empathy toward others’ lives (Glesne, 2016). In this perspective, to address
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transferability, the participants were selected based on some predetermined criteria. In
addition to this, a thick description of the phenomenon was assured by providing
relevant quotations from the interview data (Creswell, 2013; Maxwell, 2013).
Dependability (internal reliability) and confirmability (external reliability) of data
were ensured by audit trail through an independent expert who went through each
phase of the study to provide evidence as if the findings were objective and internally
coherent and also whether the results and the interpretations were supported with the
data (Creswell, 2013; Marshall & Rossman, 2006).

3.8. Data Collection Procedures

Initially, the permissions to conduct the study were granted from the Middle East
Technical University Human Subjects Ethics Committee (HSEC) (Appendix A) and
the Provincial Directorate of National Education in Istanbul for the selected districts
for the pilot study (Appendix B). The pilot study lasted four weeks in the Spring
semester of the 2017-2018 academic year and lasted three weeks in the Fall semester
of the 2018-2019 academic year. During the data collection phase, the researcher can
go to the schools, only one or two school days in a week, and the researcher visited
sixteen schools during this process. First, the selected schools’ administrations were
informed about the purpose and asked for their approval. After receiving the school
principals’ approval, the researcher obtained the teacher informed consent verbally to
administer the instruments in their classes. The teacher questionnaire administration
took approximately ten or twelve minutes, and the student questionnaire took one class
hour. Some teachers filled out the questionnaire during break time, while some
preferred filling them out during class hours while administering the student

questionnaire.

For the main study, permission to conduct the research was granted again from the
Provincial Directorate of the National Education in Istanbul for both districts
(Appendix C). The quantitative part of the study was carried out in the Spring semester
of the 2018-2019 academic year between February 2019 and April 2019.

156



Consequently, the qualitative phase of the study was conducted in May 2019. Two
graduate students were recruited to collaborate with the researcher for the data
collection process for the quantitative part. To remove the data collector characteristics
threat, the researcher trained them for the administration process. The researcher also
prepared a data collection protocol that included the essential elements that should be
considered during the data collection process and shared it with the data collectors.

For the quantitative data collection part, school administrators of the selected schools
were informed about the study purpose and requested their collaboration. Accordingly,
fifty-three schools from eleven districts in Istanbul approved to participate in the study
voluntarily. However, more than five schools in two districts in Istanbul refused to
participate in the study, so these districts were decided to be excluded from the study.
The researcher first asked for 7th and 8th-grade mathematics teachers’ informed
consent to participate in the study during the data collection process. After receiving
their approval, they were requested to fill out the questionnaire by considering one of

their classes. Consequently, student questionnaires were administered to these classes.

The teacher questionnaire administration took ten or twelve minutes while the student
questionnaire took approximately one-class hours. Many of the mathematics teachers
did not want to allocate their class hours for student questionnaire administration.
Accordingly, the researcher and the data collectors asked other subject area teachers
to administer the student questionnaire during their class hours. Suitable times were
scheduled for these classes. The researcher and the data collectors were usually present
at classes during the administration to respond to the student questions, if any, and
check for the assumption of independent observations. In some schools, however,
school administrations did not permit being present at classes to administer the
instruments, so teachers were requested to administer the instruments for these classes.
During the data collection process, some teachers filled out the questionnaire during
break time while some of them preferred filling them out during the class hour.
Students were informed about the purpose and nature of the study during the student

157



questionnaire administration. Potential benefits, and rights of the withdrawal and the
confidentiality of data, and their voluntary participation was ensured. At the end of

this process, the teacher and the corresponding student questionnaires were gathered.

After the quantitative part, preliminary analyses were performed based on the
quantitative data to select the interviewed teachers. Two pilot interviews were carried
out during the preliminary analyses in April 2019, with two middle school
mathematics teachers having similar characteristics with the intended sample. After
revising and finalizing the interview questions, the interview protocol was made ready

for the main study.

During the quantitative data collection period, the researcher and the data collectors
had mentioned the participated teachers about the qualitative part of the study. They
asked them whether they would like to join in the second phase. Based on their
responses and attitudes, the researcher had asked for the volunteer teachers’ contact
information. In addition to the researcher’s request, some teachers had already shared
their e-mail addresses or contact numbers with the researcher and the data collectors
to be informed about the study findings. The researcher communicated with the
mathematics teachers through personalized e-mails or phone calls if the contact
information was available regarding the selection criteria. The researcher re-visited the
schools of the selected teachers to ask for their voluntary participation in the
interviews. In so doing, the researcher visited the school administrations and first
talked with the school principals or the associate principals, reminded the quantitative
phase of the study, and explained the purpose of the qualitative phase. After receiving
the approval, the researcher talked with the teachers in the vice- principal office or the
teacher’s lounge. In this process, the researcher first introduced herself and explained
the study purpose, and reminded the quantitative phase that they also took part in, the
estimated length of the interviews, and the significance of their voluntary participation

for the second phase. Accordingly, out of fifteen teachers, one teacher did not want to
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participate in the second phase. The researcher scheduled the meeting times with the
volunteer teachers during these school visits.

Consequently, the researcher conducted semi-structured interviews with the volunteer
teachers in pre-scheduled periods in May 2019. The interviews generally took from
thirty to forty minutes. They were mostly carried out in classrooms, teachers’ lounge,
or vice-principal offices during free hours of teachers in a school day or before and
after school. Before the interview day, the researcher reminded each teacher about the
meeting through text messages, and the researcher was ready at schools at least half
an hour before the interview time. Before starting the interviews, the researcher
attempted to move to the most appropriate place in the room and paid attention to
remove the distractors from the environment, such as closing the windows or
approaching the chairs or the tables together. However, some of the interviews were
held in a noisy environment. If the interview was interrupted by someone (e.g., student,
teacher, parent), the teachers kindly warned them to wait until the end of the meeting
to remove such interferences. During the interviews, the researcher emphasized being
neutral about the content and the interview’s progress, provided participants with
differential reinforcements, and gave verbal and non-verbal feedback to increase the

likelihood of obtaining full responses (Patton, 2002).

For both the quantitative and qualitative parts of the study, the most salient challenge
was the reluctance of school administrations and the teachers to participate. On the
other hand, it was promising to note that some school principals and the teachers for

the participated schools asked the researcher to be informed about the findings.
3.9. Data Analysis

Regarding the research questions, quantitative and qualitative data analyses were

explained in the next sections.
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3.9.1. Quantitative Data Analysis

The purpose of the quantitative part of the study upheld two primary goals. The first
goal was to investigate the relationship between teachers’ sense of efficacy and teacher
burnout with their academic emotions (i.e., enjoyment, anger, and anxiety). The
second goal was to unravel the relationship between teachers’ academic emotions and
their 7" and 8"-grade students’ self-efficacy for self-regulated learning in
mathematics, mathematics teaching quality perceptions, and their mathematics
achievement emotions. Structural Equation Modelling (SEM) and Multilevel
Structural Equation Modelling (ML-SEM) were used to respond to the research
questions. However, preliminary analyses were done first before moving on to the
main analyses. Accordingly, descriptive statistics results in terms of frequency and
percentages of both groups of participants were computed to obtain more information
about the participants’ demographic qualities. Missing Value Analysis (MVA) was
performed to understand the distribution pattern for missing cases for teacher and
student samples through IBM SPSS 22. ANOVA tests and Fisher’s Exact Test were
performed consequently for some of the items on the scales to decide whether the
missing data at random or not. Then, Exploratory Factor Analyses (EFA) and
Confirmatory Factor Analyses (CFA) were conducted to provide construct-related
validity evidence for scales in teacher and student samples after checking the
assumptions for pilot and main studies. IBM SPSS 22 and Mplus 8.3 (Muthen &
Muthen, 2019) were used to perform EFA and CFA, respectively. Besides, the internal
consistency for the scores of the scales was estimated through Cronbach Alpha
coefficients through IBM SPSS 22. Before moving on to the inferential test statistics,
mean and standard deviation values, and the bivariate correlations among each sub-

scale for each group of participants were computed to describe the samples well.

SEM, in the statistical literature, is also called as latent variable modeling that
estimates and investigates the relationships between latent or unobserved variables
(Hoyle, 2012; Weston & Gore, 2006). On the other hand, ML-SEM is a combination
of multiple regression and SEM (Byrne, 2011; Kline, 2016; Rabe-Hesketh, Skrondal
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& Zheng, 2012). The individual data are nested within higher-level groups or clusters:
classes, schools, or neighborhoods. In this hierarchically structured data, the total
variance is partitioned between and within variances while separate structural models
are specified and tested for individual and group levels simultaneously (Byrne, 2011,
Kline, 2016; Rabe-Hesketh, Skrondal & Zheng, 2012). As a result, the proposed
models for the first and the second research questions were statistically tested with
SEM and ML-SEM to understand whether the hypothesized models would fit the real
data (Byrne, 2009) through employing the following model testing procedures (Kline,
2016).

First, the exogenous and endogenous variables and the hypothesized relationships
among these variables were specified considering directional effects, path coefficients,
and covariances in the model specification process (Hoyle, 2012; Kline, 2016; Weston
& Gore, 2006). Exogenous variables do not depend on any other observed or latent
variable in the model, whereas endogenous variables are predicted by observed or
latent variables (Kline, 2016; Weston & Gore, 2006; Wang & Wang, 2012). There is
a third kind of variable that is also classified in endogenous variables, called the
mediator or an intervening variable. A mediator variable attempts to intervene in the
relationship between a criterion and a predictor variable by conveying the predictors’
effects on the criterion variable (Cheong & MacKinnon, 2012). For the first research
question, teachers’ academic emotions in mathematics and teacher self-efficacy were
the endogenous variables, while teacher burnout was the exogenous variable. On the
other hand, for the second research question, teachers’ academic emotions, perceived
teaching quality, perceived teacher affective support, and self-efficacy for self-
regulated learning in mathematics were exogenous variables. There was also a
mediator variable in Question 2a. Accordingly, self-efficacy for self-regulated learning
in mathematics was identified as the mediator variables for the model proposed for

Question 2a.
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In the model specification step, measurement and structural models were tested for
each research question through Mplus 8.3 (Muthen & Muthen, 2019). A measurement
model depicts the relationship between the observed variables and the constructs of
these variables, while a structural model examines the relationships among the
constructs only. The proposed models are generally considered a full structural model
when both measurement and structural models are considered (Weston & Gore, 2006).
Accordingly, CFAs were performed through Mplus 8.3 (Muthen & Muthen, 2019) to
test and evaluate the measurement models before testing structural models. In the
Model Identification step, both parameters in the model were attempted to be
identified. If the model is under-identified or unidentified, the researcher needs to
return to the previous step to re-specify their model. In the Model Estimation process,
the proposed model is compared with the observed model. Finally, the researcher
decides whether to accept or reject the hypothesized model based on the significance
and strength of the parameters and the model’s fit with the data (Weston & Gore,
2006). Kline (2016) recommends giving estimates of model Chi-Square test value,
Steiger-Lind Root Mean Square Error of Estimation (RMSEA), Bentler Comparative
Fit Index (CFI), and Standardized Root Mean Square Residual (SRMR) values to
evaluate the model fit. Accordingly, CFI makes a comparison between the fit of the
hypothesized and the null model. At the same time, Tucker Lewis Index (TLI) or also
called as Non-Normed Fit Index (NNFI), tends to identify the improvement of the
hypothesized model over the null model (Barbeau, Boileau, Sarr, & Smith, 2019).
Furthermore, the RMSEA value adjusts the model’s complexity. It points out the
unexplained variance (Steiger, 1990). SRMR is the standard absolute fit index
referring to the absolute differences between the estimated and the observed
correlations (Bentler, 1995, as cited in Barbeau et al., 2019). In this study, Chi-square
statistics (y?) and SRMR as absolute fit indices, CFI and NNFI values as relative fit
indices, and RMSEA value as evidence of non-centrality fit indices were provided to
estimate the model fits (Kline, 2016; Wang & Wang, 2012).
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3.9.2 Qualitative Data Analysis

The analysis of qualitative data, in a general sense, refers to the organization of data
in transcriptions or images and breaking this data into small and manageable parts
through the coding process, and unveiling specific themes and patterns at the end of
this continuum (Creswell, 2013; Bogdan & Biklen, 2007). In this regard, the data
analysis spiral as the analysis of qualitative data does not ground on a fixed approach
implying the integrity of both collection, analysis, and interpretation of data (Creswell,
2013). The researcher is generally immersed in data analysis from the beginning of the
data collection process (Glesne, 2016; Miles, Huberman & Saldana, 2014).
Accordingly, thematic analysis, which strives to uncover the processes, perceptions,
values, and the beliefs of participants relevant to the phenomena under interest
(Glesne, 2016), was employed to analyze the qualitative data by considering several

steps, respectively.

Firstly, twelve audio-recorded interviews were transcribed verbatim through a word-
processing program. As two participants did not permit to record during the interviews,
detailed interview notes were taken during their interviews, and these notes were also
added to the word-processing program. The transcription of the data and its
transference to the computer program was completed. Then, close reading and
memoing were employed to immerse in the raw data (Creswell, 2013). Consequently,
the coding process was carried out by considering the relevant literature and the data
itself using an open coding approach. The open coding approach provides an
opportunity to generate categories or themes and describe specific and pertinent
patterns of the data (Corbin & Strauss, 2007; Marshall & Rossman, 2006; Yildirim &
Simsek, 2016). Accordingly, the emerging codes were aggregated into more general
and common ideas through deriving larger themes. Finally, the resulting themes were

described by adding relevant quotations to interpret them in a more explanatory way.
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3.10. Limitations

The current study includes several limitations regarding employed sampling and data
collection methods and the design that should be considered while making
interpretations and generalizations over the findings. First, although the study
employed a mixed-method research design, the quantitative part mainly investigated
the association between students’ and their mathematics teachers’ academic emotions,
including several other relevant psychological constructs. Therefore, cause-and-effect
inferences among these variables could not be used for both teacher and student
samples. Accordingly, an experimental design could be preferred to talk about the
causality and reciprocity of the variables.

Second, each scale on student and teacher questionnaires was administered to each
group simultaneously. Hence, the study took a snapshot of both teachers’ and students’
academic emotions, self-efficacy beliefs, feeling of burnout, and teaching quality
perceptions at a particular time point. However, longitudinal designs providing time
lags between the measures could be utilized to elucidate the relationship among the
constructs mentioned above and capture the dynamic nature of such association,

especially regarding the mediator variables.

Third, although there are several methods such as the use of peripheral and
physiological measures, functional magnetic resonance imaging (FMRI),
electroencephalography, observation of nonverbal behavior and prosodic behavior of
nonverbal speech (Frenzel & Stephens, 2013; Pekrun, 2009) to sufficiently and
meticulously analyze emotions experienced in different settings, the implementation
of such methods in classrooms could be difficult due to methodological problems and
ethical concerns. Therefore, the data were collected through self-report measures.
Herein, the limitations of these measures and the precautions taken in the study should

be carefully discussed.
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Self-report measures might yield common-method bias in behavioral research,
denoting the variance due to the employed measurement methods rather than the
studied constructs (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003). In this regard,
social desirability, defined as “the need for social approval and acceptance and
appropriate behaviors” (p.109), is one of the potential sources of common-methods
bias. In such conditions, participants might mask their actual ideas and feelings over
an issue or a topic to get acceptance or approval from the researchers, threatening
internal validity. Measurement-context effects are another potential source of
common-methods bias due to measuring predictor and criterion variables at the same
time. Along with these possible problems, several procedural remedies were taken
based on Podsakoff et al. ‘s (2003) recommendations, respectively. Accordingly,
wordings of items and the instruction were carefully designed to remove any confusion
and ambiguity while giving responses. Before administering the instruments, the
purpose was clearly described to each group of participants explaining the presence of
anonymity. Additionally, the participants were informed that there was no correct
answer for each item on each scale. Furthermore, although self-report measures were
used for the quantitative part of the study, semi-structured interviews were held with
teachers for the qualitative part, which provided methodological separation of the
measurement due to obtaining predictor and criterion variables at the same time point
and from the same sources. That is, students’ emotions in mathematics were tried to
be revealed by applying questionnaires to students and interviewing with their
teachers.

Fourthly, the study was restricted to 7" and 8"-grade public middle school students
and their mathematics teachers in Istanbul. The study focused on the mathematics
domain due to the domain-specific nature of studied constructs. The findings could not
be generalized to the extent beyond the other grade levels, the domains, and other cities
in Turkey. These issues might be a concern for ecological generalizability; in other

words, a threat to external validity.
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Lastly, location and data collector characteristics might pose internal validity threats
in the study. Bearing in the mind that different school climates might impact students’
and teachers’ responses, which might induce location threat, identical or similar
conditions were attempted to be created while collecting data from both participants.
For instance, student questionnaires were applied in classrooms during class hours,
and teacher questionnaires were administered in classrooms or teachers’ lounges
according to teacher availability. In addition to the researcher, two graduate students
were recruited to collect paper-based instruments for the quantitative part during the
data collection process. That might also pose data collector characteristics threat to
internal validity. Accordingly, data collectors were trained by the researchers before
the administration of the questionnaires to control this threat. A data collection
protocol was prepared by the researcher and shared with the data collectors. The
protocol included essential data collection elements to remove the unavoidable effects

of data collector characteristics.

3.11. Assumptions

The current study held the following assumptions: First, student and teacher
questionnaires were administered to the participants under the standard conditions.
Second, the participants gave sincere responses to the items on each scale, and they
were not influenced by anyone while filling out the questionnaires. Therefore, the
responses truly reflected the participants’ ideas. Third and the last, the interview
questions were similarly comprehended by all interviewees, and they sincerely gave

their responses.
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CHAPTER 4

RESULTS

In this chapter, quantitative and qualitative data analyses were presented according to
the research questions. Before moving on to the results, missing value analysis, the
construct validity and reliability evidence for quantitative measures, and the structural
equation modeling assumptions were checked and reported, respectively.
Consequently, descriptive statistics results were presented, and then the findings of the
measurement model were given before the full structural equation model results.
Afterward, the results of full structural equation models were provided, which was
followed by qualitative findings. The content analysis results in line with the research
question were given accordingly. Finally, a summary of both quantitative and

qualitative findings was presented at the end of this section.

4.1. Missing Value Analysis

The study’s missing data profile was examined to understand how the incomplete cases
were distributed in the whole data set for each group of participants. In doing so, the
frequency statistics of incomplete cases for each scale were computed item by item.
Then Little’s MCAR test was performed to reveal whether the missing values in each
scale were distributed completely at random or not. After screening the teacher
questionnaire data, the Teacher Emotions Scale (TES) frequency statistics were
examined first. The highest frequency of the incomplete responses for this scale was
1.8% for item 5, ““Teaching these students frustrates me,” and Little’s MCAR test result
was significant (x*(96) = 133.51, p = .007). Afterward, one-way analysis of variance
(ANOVA) was carried out to determine whether teachers differ on academic emotion
scores for item 5 with the highest frequency of missingness. Bonferroni correction was
done by dividing the alpha level (.05) by the number of remaining items in the scale
(.05/11) to prevent inflation of the experimentwise error rates. In this case, the new
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alpha was adjusted to .0045. According to ANOVA results, there was no significant
difference between complete and incomplete responses on teachers’ academic emotion
scores for the rest of the items on the scale. As the proportion of each item’s missing
values was below 5% (Tabachnick & Fidell, 2019) and ANOVA was non-significant
for the item with the highest frequency of missing values, the incomplete cases could
be considered completely at random (MCAR) and could be ignored.

Second, the frequency statistics of the missing values were examined for Teachers’
Sense of Efficacy Scale (TSES) and Maslach Burnout Inventory - Educators Form in
teacher questionnaire. The highest frequency of the incomplete cases was 2.3% for
item 17, “How much can you do to adjust your lessons to the proper level for individual
students” on TSES, and 3.6% for item 19, “I have accomplished many worthwhile
things in this job” on Maslach Burnout Inventory - Educators Form. Next, Little’s
MCAR test was carried out for each scale to unravel whether the incomplete cases
were completely at random or not. Accordingly, Little’s MCAR test was found non-
significant for both TSES (5?(184) = 169.68, p = .77) and Maslach Burnout Inventory
- Educators Form (y?(487) = 520.13, p = .15). As the proportion of the missing cases
for each item on the abovementioned scales was below 5%, and Little’s MCAR test

results were non-significant, the missingness could be ignored.

Data were also screened for each scale in the student questionnaire. Accordingly,
frequency statistics of the missing values were computed for Achievement Emotions
Questionnaire-Mathematics (AEQ-M), Self-Efficacy for Self-Regulated Learning
(SESRL), Perceived Teaching Quality (PTQ), and Perceived Teacher Affective
Support (PTAS) scales, respectively. There was no item with and above 5% of the

missing values on both scales.

In the AEQ-M, item 32, “I am so angry that | would like to tear the exam paper into
pieces” had the highest frequency of missing values with 2.1% of all cases. Little’s
MCAR test resulted significant difference (y2(10101) = 13761.34, p < .01). Therefore,
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one-way ANOVA was performed to determine whether students with complete and
incomplete responses differ in mathematics achievement emotions regarding item 32.
Bonferroni correction was done beforehand to prevent the inflation of experimentwise
error rates that alpha level (.05) was divided by the number of the remaining items on
the scale (.05/33). The new alpha value was set at .0015. Accordingly, there was no
significant difference. In addition to one-way ANOVA, Fisher’s Exact Test was
performed to understand whether students with complete data on item 32 were
statistically different from those with incomplete data regarding their gender and grade
level. Accordingly, the proportion of complete and incomplete responses on item 32
did not seem to depend upon students’ gender (p = .808) and their grade levels (p =
.54). As the proportion of the missing data was very small, and the ANOVA and
Fisher’s Exact Test results were not significant, the missing data could be ignored for
AEQ-M. Accordingly, Expectation-Maximization (EM) imputation method was
preferred, as unbiased parameter estimates could be obtained through this method,
especially if the missing values are MCAR and MAR (Enders, 2010; Schafer &
Graham, 2002).

For the SESRL scale, item 7, “How well can you participate in math classes?” had the
highest frequency of missing responses (3.5%). As Little’s MCAR test (?(804) =
1087. 57, p < .01) was significant, one-way ANOVA was performed to understand
whether students differ on self-efficacy for self-regulated learning scores on the item
with the highest frequency of missing values. First, Bonferroni correction (.05/10) was
done. Then, ANOVA findings pointed out a non-significant difference between
complete and incomplete responses of item 7 on students’ self-efficacy for self-
regulated learning scores in mathematics except for item 8 (p < .01). However, the
effect size (1% = .002) was small. Therefore, Fisher’s Exact Test was examined to
determine whether students with complete and incomplete responses on item 7 differ
on their gender and grade levels. Accordingly, male students tended to provide
incomplete responses more than female students (p=.001) for item 7 with a small effect
size (Cramer’s V =.045). Likewise, seventh-grade students’ incomplete responses
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seemed to be higher than the eighth-grade students for the same item (p=.008) with
again small effect size (Cramer’s V =.045). Accordingly, the EM imputation method
was applied on this scale since any imputation method could be employed when the

missing values were below 10% (Hair et al., 2019).

In the PTAS, item 4, “My math teacher really cares about me,” had 3.1% of missing
values with the highest frequency compared to other items on the scale. After
inspecting Little’s MCAR test result (y*(920) = 1484.33, p <.01), one-way ANOVA
was carried out to determine whether students differ on perceived teacher affective
support considering their complete and incomplete responses for item 4. According to
ANOVA results, no significant difference was found between complete and
incomplete cases on item 4 regarding perceived teacher affective support scores with
the exceptions of item 1 (p <.01, 2= .004) and item 12 (p <.01, x2=.002). As the
effect sizes were small, other test results should also be considered. Therefore, Fisher’s
Exact Test was performed to decide whether students’ complete and incomplete
responses on item 4 differ regarding their gender and grade level. Fisher’s Exact Test
revealed that students with complete and incomplete responses on item 4 did not differ
on their gender (p =.75) and their grade level (p = .43). Therefore, the missing values

on PTAS could be ignored, and the EM imputation method was used.

For the PTQ scale, item 6, “In this lesson, our teacher presents the material with
enthusiasm,” had the highest frequency of missing values (3.5%). Little’s MCAR test
was significant (y2(387) = 583.505, p < .01), so whether students’ perceived teaching
quality scores differ regarding their complete and incomplete responses on item 6 was
examined through performing one-way ANOVA. According to ANOVA results with
the new alpha value of .006 after performing Bonferroni correction (.05/8), students
with complete and incomplete responses on item 6 tended to differ only for item 1
(p=.001, 4%=.002) and item 2 (p=.001, 12 =.002). However, the effect sizes were small
for those cases. Consequently, Fisher’s Exact Test was performed to determine
whether perceived teaching quality scores of students regarding item 6 differ on their
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individual and school-level characteristics. Accordingly, students with complete and
incomplete responses on item 6 did not significantly differ on their gender (p = .59)
but differed on their grade level (p = .03). However, this difference could be ignored
as the effect size (Cramer’s V = .03) was small regarding Cohen’s (1988) criteria.
Despite the significant findings, the effect sizes did not confirm the practical
significance that the missing values were decided to be ignored, and the EM imputation

method was applied at the end.

4.2. Preliminary Analyses

Confirmatory Factor Analysis (CFA) and Structural Equation Modeling (SEM)
assumptions were evaluated in the following sections before performing SEM and
Multilevel Structural Equation Modeling (ML-SEM) analyses. Accordingly, sample
size criterion, univariate and multivariate outliers, univariate and multivariate
normality, linearity and homoscedasticity, and multicollinearity assumptions were

checked carefully.

4.2.1. Sample Size

Sample size criteria were examined for TES, TSES, and Maslach Burnout Inventory-
Educators Form, separately. For Confirmatory Factor Analysis (CFA), there should be
more observations than the number of variables (Hair et al., 2019). The number of the
participants was approximately twenty times the number of the TES items, so the
sample size criterion was satisfied for this scale. According to Kline (2016), a medium
sample size should comprise 200 cases regarding education and psychology studies,
so sampling adequacy was also confirmed for Maslach Burnout Inventory - Educators
Form and TSES since the teacher sample included 222 cases in this study. Sample size
criteria were also checked for AEQ-M, SESRL, PTAS, and PTQ scales, respectively.
According to Kline’s (2016) recommendation of 200 cases and Hair et al.’s (2019),
five observations per variable suggestion, the student sample was adequate to perform
CFA.
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According to Kline (2016), the sample with fewer than 100 participants is described
as “small” from 100 to 200 participants is “medium,” while the sample with more than
200 participants is depicted to be “large.” Kline (2016) suggested to include 200
participants in the sample to perform simple SEM, whereas this case might differ while
conducting ML-SEM analysis. The sample size of the group or higher-level is essential
in multilevel modeling. Although the group-level sample size of 100 was
recommended by Hox, Maas, and Brinkhuis (2010) in ML-SEM, the group-level
sample size of 50 were also reported to be enough for the accuracy of the model testing.
Therefore, the student and teacher samples in this study were sufficient to perform
conventional SEM and ML-SEM.

4.2.2. Influential Outliers

Univariate and multivariate outliers were inspected in Teacher and Student
Questionnaire. Accordingly, univariate outliers were screened after standardizing the
scores of each item on each scale. The standardized scores were compared with the
cut-off value of 3.29 (Tabachnick & Fidell, 2019). After detecting univariate outliers,
multivariate outliers were checked through computing Mahalanobis Distance (D?) on
each scale.

First, three data sets were created before performing factor analyses for the scales in
Teacher Questionnaire. More specifically, both univariate and multivariate outliers
were kept in one data set. In contrast, the common outliers, which were displaying the
property of being a univariate and multivariate outlier at the same time, were deleted
in the second data set. Finally, all univariate and multivariate outliers were deleted in
the last data set. The main idea was to decide on whether to remove the extreme cases
or to keep them as they were to find the best fit of the model to the data. Accordingly,
two cases with ID 64 and ID 205 displayed the characteristics of both univariate and
multivariate outliers toward the threshold (%(12) = 32.909, p =.001) in TES and seven
cases with ID 79, ID 44, ID 111, ID 121, ID 136, ID 152 and ID 187 were identified
as both univariate and multivariate outliers toward the threshold (*(24) = 51.179, p =
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.001) in TSES. For Maslach Burnout Inventory - Educators Form, 18 cases exceeded
the cut-off value of 3.29, and six cases described the characteristics of being
multivariate outliers toward the critical value of 48.268. Furthermore, two cases with
ID 121 and ID 85 were identified as both univariate and multivariate outliers in the
teacher sample for this scale. However, the models with outliers reflected appropriate
fits to data for each scale, so outliers were decided to be kept in the data for further

analyses.

Second, univariate and multivariate outliers were inspected for the scales in Student
Questionnaire, respectively. There was no standardized score below or above the cut-
off value of 3.29, indicating the absence of univariate outliers on the student sample
for each scale in the student questionnaire. Although there was no univariate outlier,
there might also be extreme cases on more than one variable, implying multivariate
outliers. Therefore, multivariate outliers were examined by checking Mahalanobis
Distance results on the student sample. For AEQ-M, 489 cases were detected as the
multivariate outliers toward the threshold (y*(34) = 65.247, p = .001), 360 cases were
determined toward the threshold (y?(11) = 31.264, p = .001) for SESRL, 269 cases
were labelled as multivariate outliers toward the critical value (y2(12) = 32.909, p =
.001) for PTAS, and finally 101 cases were inspected as multivariate outliers toward
the critical value (%(9) = 27.877, p = .001) for PTQ. Since there was no univariate
outlier in each scale in Student Questionnaire, two data sets were created before the
factor analyses as in teacher data. In other words, both multivariate outliers were
deleted in one data set, while they were all kept in the other one. Similar to the teacher
sample, datasets with outliers in student sample displayed acceptable fit to the data for
each scale, so those cases were decided to be retained in the student sample to prevent

loss of sample for further analyses.

4.2.3. Normality
Univariate and multivariate normality assumptions were also examined for each scale

to determine whether the teacher and student populations in which the samples were
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selected were normally distributed or not. Skewness and Kurtosis values,
Kolmogorov-Smirnov, and Shapiro-Wilk’s tests, Histograms, and Q-Q plots were
checked first (Field, 2018).

For the scales in Teacher Questionnaire, the Skewness and Kurtosis values were
mostly within the range of -3 and +3 (Holton, 2014). For TES, the skewness values
ranged from -1.095 to 1.783, and kurtosis value ranged from -.525 to 3.309. Although
the kurtosis index was beyond three for item 10, the serious non-normality could be
discerned with the skew index with a value beyond three and kurtosis index with a
value beyond ten regarding Kline’s (2016) criteria. For TSES, the skewness values
ranged from -.517 to .016, and kurtosis values ranged from -.609 to .343. For the
Maslach Burnout Inventory - Educator Form, kurtosis values were from -1.372 to
1.457, and kurtosis values were from -1.360 to 1.861. On the other hand, Kolmogorov-
Smirnov and Shapiro-Wilk’s statistical test results yielded significant results for each
scale in the teacher questionnaire. However, these statistical tests were assumed to be
highly influenced by large samples (Field, 2018). Therefore, histograms and Q-Q plots
were scanned separately. Although there were small deviations from the sample in
some of the items on each scale, there was no serious concern for violating univariate
normality assumptions based on the exploration of those plots. Except for univariate
normality, a multivariate normality assumption was examined by looking at Mardia’s
test results. Accordingly, Mardia’s Test yielded significant results pointing out the
violation of multivariate normality (b2p = 213.817, p < .001) for TES, and (b2p =
595.608, p < .001) for Maslach Burnout Inventory - Educators Form whereas non-
significant results were obtained for TSES (b2p = 51.019, p =.0249 >.001). However,
the non-normality for the samples with 200 or more cases could be neglected (Hair et
al., 2019) because the sampling distributions of sample means were assumed to be
normally distributed under sufficiently large samples considering the central limit
theorem (Tabachnick & Fidell, 2019). In addition to this, Kline (2016) argued the
limitations of such tests that even slight departures from the normality could be
significant in a large sample. Therefore, the deviations on the multivariate normality
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were assumed reasonable as there was no serious concern about the results of

univariate normality in both scales in the Teacher Questionnaire.

For the scales in Student Questionnaire, the same analysis for univariate and
multivariate normality was performed, respectively, as in the Teacher Questionnaire.
For AEQ-M, the skewness values ranged from -.263 to 1.030, and kurtosis values
ranged from -.759 to .475. For SESRL, skewness values ranged from -.697 to -.206,
while kurtosis values ranged from -1.284 to -1.036. For PTAS, skewness values ranged
from -1.094 to -.234, and kurtosis values were from -1.210 to .240. For PTQ, skewness
values ranged from -.969 to .974, and kurtosis values ranged from -1.432 to -.412.
Mardia’s Test results yielded significant findings for each scale regarding multivariate
normality, pointing out the violation of the multivariate normality assumption. As the
number of the student sample is sufficiently large, and there was no serious evidence
of a violation of the univariate normality, the departures from the normality could be

ignored for this sample.

4.2.4. Linearity and Homoscedasticity

Linearity and homoscedasticity were required for SEM (Kline, 2016). There should be
a straight-line relationship between two or the combination of more than two variables
to satisfy the linearity assumption (Tabachnick & Fidell, 2019). On the other hand,
homoscedasticity refers to the equal variances of the residuals at each level of predictor
variables; otherwise, heteroscedasticity would arise (Field, 2018). Partial regression
plots of independent and dependent variables of each group of participants were
inspected to check the linearity assumption. Although the partial regression plots were
not perfectly oval-shaped, which Tabachnick and Fidell (2019) suggested addressing
the linearity assumption, the data’s linearity could be admissible because Norman
(2010) indicated the robustness of assumption violations in parametric tests for Likert
data. In this case, both teacher and student data were in an interval scale of
measurement, so such kind of violation might be neglected. For homoscedasticity,
scatterplots of each dependent variable for each group of participants were examined.

175



It appears that there was no apparent pattern. These plots for each group of participants
are presented in Appendix G.

4.2.5. Multicollinearity

Multicollinearity refers to considerably high intercorrelations between two or more
than two variables (Stevens, 2009; Field, 2018). Specifically, there are two ways to
diagnose the multicollinearity problem across variables. These might be through
investigating the simple correlations or examining the variance inflation factors among
variables (Field, 2018; Kline, 2016; Stevens, 2009; Tabachnick & Fidell, 2019).
Regarding these methods, the simple correlations should not be too high (at or above
.90), and Variance Inflation Factor (VIF) value should be lower than 4, while the
Tolerance value should be higher than .20 (Field, 2018). Accordingly, simple
correlations between each item or item parcels on each scale were examined first.
Then, VIF and Tolerance values were checked to determine whether there was a
collinearity problem. According to each scale’s correlation matrix in the Teacher and
Student Questionnaire, the correlation coefficients were not at or above .90. Besides,

Table 4.1 provides information about VIF and Tolerance values for the scales.

Table 4.1.
VIF and Tolerance Values of Items and Item Parcels for Multicollinearity
VIF Tolerance
Teacher Questionnaire
TES 1.47-3.72 .27 - .68
TSES 2.55-455 .22 -.39
Maslach  Burnout Inventory-Educators 1.30-4.66 22 -.79
Form
Student Questionnaire
AEQ-M 2.60 - 3.62 .28 - .39
SESRL 1.38-2.08 A48 - .73
PTAS 1.70-2.64 .38 - .59
PTQ 1.09 - 1.68 59 - .92

Although VIF values were higher than 4 for TSES and Maslach Burnout Inventory-

Educators Form, the value of 10 and above was specified as a problem for collinearity
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issues (Field, 2018). The multicollinearity issue was also inspected between mean
scores of the employed scales in addition to examining the collinearity diagnostics
between each item or item parcels for each scale (Table 4.2). Besides, simple
correlations between each sub-scale were investigated to check whether any variable
correlates to the others with a value of .90 or above. According to the correlation matrix
results, no variable correlates to the others with a value of .90 or above. Besides, VIF
and Tolerance values were also checked to provide more evidence about the
multicollinearity issue among dimensions. Accordingly, VIF values were lower than
4, while Tolerance values were higher than .20 (Field, 2018) (Table 4.2). Therefore,
no serious evidence of multicollinearity was inspected in both student and teacher

samples.

Table 4.2.

VIF and Tolerance Values between the Dimensions of the Scales for Multicollinearity

VIF Tolerance
Teacher Questionnaire
Enjoyment 2.05 49
Anxiety 2.65 42
Anger 2.95 .36
Efficacy for Classroom Management 2.17 46
Efficacy for Instructional Strategies 2.42 41
Efficacy for Student Engagement 2.24 45
Emotional Exhaustion 2.09 A48
Depersonalization 2.07 48
Personal Accomplishment 1.59 .63
Student Questionnaire

Enjoyment 2.47 41
Anxiety 2.75 .36
Anger 2.99 .33
SESRL 2.12 A7
PTAS 2.06 49
Excessive Lesson Demands 1.35 74
Supportive Presentation Style 2.15 46

4.3. Psychometric Characteristics of the Scales
Validity and reliability analyses for the Teacher Emotions Scale (TES), Teachers’

Sense of Efficacy Scale (TSES), Maslach Burnout Inventory - Educators Form,
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Mathematics Achievement Emotions Questionnaire (AEQ-M), Perceived Teacher
Affective Support Scale (PTAS), Self-Efficacy for Self-Regulated Learning Scale
(SESRL), and Perceived Teaching Quality Scale (PTQ) were performed, respectively

to provide sufficient evidence for the psychometric characteristics of these scales.

4.3.1. Validity and Reliability of Teacher Emotions-Student Specific Group Scale
(TES)

Confirmatory Factor Analysis (CFA) was performed through Mplus 8.3 (Muthen &
Muthen, 2019) to confirm the hypothesized three emotions-factor model and provide
construct-related validity evidence for TES. The first run of CFA with Satorra-Bentler
correction revealed a significant chi-square »? (51) = 98.896, p < .001). As this test is
sensitive to sample size (Tabachnick & Fidell, 2019), other index values were
examined: Root Mean Square Error of Approximation (RMSEA) = .065, Comparative
Fit Index (CFI) = .96, Non-Normed Fit Index (NNFI) = .95, and Standard Root Mean
Square Residual (SRMR) =.053. Although RMSEA value was within the range of .05
and .08 for a mediocre model fit (Browne & Cudeck, 1993), the proposed model
reflected a good model fit as CFI and NNFI values were at and above .95 and the
SRMR value was below .08 (Hu & Bentler, 1999). Besides, each item’s standardized
estimates significantly contributed to the corresponding factor with loadings of .40 or
higher value (Table 4.3). Regarding the original scale findings and the pilot study
results, the Turkish version of Teacher Emotions for Student Specific Group Scale

confirmed the three-emotions factorial structure.
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Table 4.3.
Standardized Estimates for TES-Student Specific Group Scale

Dimensions ltems Standardized estimates
Anger Iltem 5 .868
Item 4 .829
Item 3 .751
Item 9 743
Anxiety Item 12 .840
Item 10 720
Item 8 .624
Item 2 ATT
Enjoyment Iltem11 907
Item 6 .861
Iteml .825
Item7 .758

Cronbach alpha estimates were computed to reveal internal consistency estimates for
each emotion dimension. The results were a = .87 for anger (4 items), o = .75 for
anxiety (4 items), and a = .90 for enjoyment (4 items). In general, Cronbach’s alpha

values reflected good reliability estimates for this scale.

4.3.2. Validity and Reliability of Teachers’ Sense of Efficacy Scale (TSES)

The initial run of CFA to confirm the three-dimensional structure of Teachers’ Sense
of Efficacy Scale (TSES) resulted an inadmissible poor model fit with a significant
chi-square value (% (249) = 596.374, p < .001) with the following fit indices: RMSEA
=.079, CFl = .84, NNFI = .82, and SRMR = .080. The sample size and the violation
of the multivariate normality assumption might be the reasons for this poor fit. In this
regard, the item parceling method was preferred to deal with the sample size issue and
violation of the multivariate normality assumption. Bandalos and Finney (2001)
recommended using this method when the normality, sample size, the sample size to
variable ratio, and the parameter estimates were problematic in the tested model. While
parceling the data, item means, or item sums are used rather than including the
proposed model’s items. That leads to fewer parameter estimates, the fewer sample
size to variable ratio, and less likely to have correlated residuals and cross-loadings.

Therefore, the measurement error would be smaller (Little, 2013; Matsunaga, 2008;
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Williams & O’Boyle, 2008). Besides, non-normal distributions under the inclusion of
individual items would approach more normal distributions with parcelled data with
increased fit indices (Bandalos, 2002; Holt, 2004; Matsunaga, 2008). From this
perspective, the dimensionality of the items should be noted beforehand. The item
parceling method is supported if the items reflect a unidimensional structure. The
solutions regarding the estimates and the index values would be unwarrantedly biased
with multidimensional structures. In addition to this, the differential factor structure
would obscure with parcelled data, so the method of item parceling is not suggested
with multidimensional item structures (Bandalos, 2002, 2008). On the other hand,
Rogers and Schmitt (2004) warned the researchers not to apply this method while
validating the newly developed instruments not to neglect individual item effects. This
method is strongly recommended with an already developed instrument in light of
testing a more comprehensible theoretical framework. Bearing in mind these points,
TSES is an already developed instrument, including three dimensions with their items,
which indicated their unidimensional structure in the model. Therefore, item parceling
could be employed to maintain the factor analysis in this sample. According to Bollen
(1989), each parcel should contain at least four items, but Bandalos (2002) described
this criterion as possessing at least two items per parcel. Through increasing the
number of items in each parcel, the parcel numbers are suggested to be kept at a
minimum value to increase the model fit (Holt, 2004; Rogers & Schmitt, 2004).
Therefore, two parcels with eight items in the efficacy for student engagement
dimension, two parcels with eight items in the efficacy for instructional strategies
dimension, and two parcels with eight items in the efficacy for classroom management
dimension were created for the TSES data. Consequently, CFA was performed with
the parcelled data resulting an improved model fit as follows: (y* (6) = 11.932, p
=.0635), RMSEA = .067, CFI = .99, NNFI = .98, and SRMR = .019. Furthermore,
each parcel’s standardized estimates were significant, ranging from .85 to .95 (Table
4.4).
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Table 4.4.
Standardized Estimates for TSES

Dimension Item parcels  Standardized
estimates
Efficacy for Student Engagement Parcel 1 87
Parcel 2 .85
Efficacy for Instructional Strategies Parcel 1 .89
Parcel 2 .92
Efficacy for Classroom Management Parcel 1 .95
Parcel 2 91

The reliability coefficients of the parcelled data were also computed for each sub-scale
of the TSES. Cronbach alpha estimates were o = .85 for the efficacy for student
engagement dimension (8 items, 2 parcels), a = .89 for the efficacy for instructional
strategies dimension (8 items, 2 parcels), and a = .93 for the efficacy for classroom

management dimension (8 items, 2 parcels).

4.3.3. Validity and Reliability of Maslach Burnout Inventory - Educators Form

CFA was performed with Satorra-Bentler correction considering the model
specifications regarding the original scale and the pilot study findings. The first run of
CFA resulted a poor model fit for three-dimensional factorial structure for teacher
burnout with a significant chi-square value (y* (206) = 398.079, p < .001) and the
following fit indices: RMSEA = .065, CFI = .89, NNFI = .88 and SRMR = .082.
Examination of the modification indices revealed that one item pair had higher error
covariances (item2-item3). The item pair was to load on the same factor, so the error
terms of these items (e2-e3) were allowed to covary. Accordingly, the second run of
CFA resulted a decrease in chi-square value (y? (205) = 357.395, p < .001) with the
following indices: RMSEA =.058, CFI =.91, NNFI =.90 and SRMR =.081. All items
significantly contributed to the corresponding dimensions with a factor loading of .40
or above, except for item 4 (Table 4.5). Item 4 loaded on the proposed dimension with
the loading of .347. This result seemed a weaker indicator; however, the item might
be kept under the relevant factor since it was statistically significant (e.g., Wang &

Wang, 2012). Thus, this item was kept on the scale.
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Table 4.5.

Standardized Estimates for Maslach Burnout Inventory - Educators Form

Dimensions Items Standardized estimates
Emotional Exhaustion Item 8 .903
Item 1 .829
Item 20 .810
Item 6 794
Item 13 .766
Item 16 .682
Item 3 .653
Item 2 .607
Iltem 14 .498
Depersonalization Item 10 .828
Item 11 .730
Item 5 576
Item 15 466
Item 22 412
Personal Accomplishment Item 18 .689
Iltem 17 .594
Item 12 .549
Item 19 543
Iltem 21 452
Item 9 445
Item 7 .397
Item 4 347

Cronbach alpha estimates were computed for each subscale of teacher burnout.
Accordingly, a = .91 for emotional exhaustion (9 items), o = .73 for depersonalization
(5 items), and a = .73 for personal accomplishment dimensions (8 items). Therefore,
the Turkish version of the Maslach Burnout Inventory-Educators Form’s psychometric
properties were deemed acceptable to measure teachers’ burnout in educational

contexts.

4.3.4. Validity and Reliability of Achievement Emotions Questionnaire-
Mathematics (AEQ-M)

CFA was performed to confirm three-emotion dimension model of AEQ-M; however,
the first run of CFA resulted a poor model fit (* (524) =11867.28, p < .001) with the
following indices: RMSEA = .063, CFI = .85, NNFI = .84, and SRMR = .062.

Although RMSEA and SRMR values indicated a mediocre model fit (Browne &
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Cudeck, 1993), CFIl and NNFI index values could not be within the acceptable ranges
(Hu & Bentler, 1999). Consistent with the findings of the adaptation and validation
study of AEQ-M (Calik & Capa Aydin, 2019), the item parceling method was
employed before performing CFA for the second time. Accordingly, the number of
items per parcel was attempted to be kept at a maximum level. The number of parcels
was preserved at the minimum level (Bollen, 1989; Holt, 2004; Rogers & Schmitt,
2004). Therefore, two parcels with ten items in the enjoyment dimension, two parcels
with nine items in the anger dimension, and three parcels with fifteen items in the
anxiety dimension were created for the AEQ-M. In this regard, CFA was performed
with the parcelled data with the following fit indices: (? (11) = 879.39, p < .001),
RMSEA = .12, CFI = .96, NNFI = .93, and SRMR =.029. As Chi-square statistics are
used to compute RMSEA value, this index’s inflation might be influenced by
multivariate normality violations. On the other hand, smaller models might have more
constraints regarding degrees of freedoms that make RMSEA more sensitive to model
sizes (Breivik & Olson, 2001, as cited in Kline, 2016). As in this case, the RMSEA
value did not reflect an admissible model due to this possible violation and model size
issues. However, other fit indices were within the acceptable range, so the findings of
CFA could be provided to confirm the factorial structure of AEQ-M data for the three-
emotion dimension model. Furthermore, standardized estimates of each parcel were
significant. The factor loadings ranged from .76 to .98 for enjoyment, from .89 to .91

for anger, from .86 to .88 for the anxiety dimension (Table 4.6).

Table 4.6.
Standardized Estimates for AEQ-M
Dimension Item parcels Standardized
estimates
Enjoyment Parcel 1 .76
Parcel 2 .98
Anger Parcel 1 91
Parcel 2 .89
Anxiety Parcel 1 .88
Parcel 2 .88
Parcel 3 .86
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Cronbach alpha coefficients of each emotion sub-scale were examined to provide
evidence on the reliability estimates for the parcelled data on AEQ-M. These are as
follows: a = .84 for enjoyment (2 parcels), a = .89 for anger (2 parcels), and a = .91
for anxiety dimensions (3 parcels). They were all above .80 (Knapp & Mueller, 2010),
so AEQ-M was deemed to provide reliable scores to assess students’ achievement

emotions in mathematics.

4.3.5. Validity and Reliability of Self-Efficacy for Self-Regulated Learning
(SESRL)

The initial CFA to confirm the unidimensional structure of Self-Efficacy for Self-
Regulated Learning Scale (SESRL) resulted a significant chi-square value (y* (44) =
571.65, p < .001) with the following fit indices: RMSEA = .047, CFl = .96, NNFI =
.96, and SRMR = .028. CFA findings yielded appropriate fit indices regarding the
criteria to evaluate fit index values for a good model fit. Furthermore, each item
significantly contributed to the proposed factor, and the standardized estimates were
higher than .40 (Table 4.7). Therefore, the results supported the Turkish version of the
SESRL scale’s unidimensional structure, similar to the original scale’s findings.

Table 4.7.

Standardized Estimates for Self-Efficacy for Self-Regulated Learning (SESRL)
Dimensions Items Standardized estimates
SESRL Item 3 .746

Item 6 .745
Item 5 729
Item 9 715
Item 2 707
Item 1 .656
Item 7 .650
Item 10 .582
Item1l 570
Item 4 552
Item 8 533
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Cronbach’s alpha coefficient of the scale was found .89, deemed acceptable based

upon Nunnally’s (1978) criteria for reliability.

4.3.6. Validity and Reliability of Perceived Teacher Affective Support (PTAS)
CFA was performed to test the unidimensional structure of the Perceived Teacher
Affective Support Scale (PTAS). The initial run of CFA with Satorra-Bentler
correction yielded a significant chi-square value (2 (54) = 1166.51, p < .001) with the
following indices: RMSEA =.062, CFI = .96, NNFI = .95 and SRMR =.03. Although
RMSEA value was high for a perfect fit, CFI, NNFI, and SRMR values were deemed
satisfactory for a good model fit (Hu & Bentler, 1999). Besides, each item’s
contribution to the scale was significant and had a loading of .40 or higher value (Table
4.8). Therefore, PTAS reflected a unidimensional factorial structure parallel with the
findings of Sakiz (2017).

Table 4.8.

Standardized Estimates for Perceived Teacher Affective Support Scale (PTAS)
Dimensions Items Standardized estimates
PTAS Item 7 .809

Item 11 .798
Item 4 .796
Item 2 795
Item 3 142
Item 9 733
Item 6 713
Item 5 .705
Item 1 704
Item 12 .691
Item 8 .639
Item 10 .636

Cronbach’s alpha coefficient of the scale as evidence for internal consistency was .93.
The scale had higher reliability as it was above .80 (Knapp & Mueller, 2010).
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4.3.7. Validity and Reliability of Perceived Teaching Quality Scale (PTQ)

Regarding the results of Pilot Study 1 and Pilot Study 2, CFA was performed to
confirm the factorial structure of the Perceived Teaching Quality (PTQ) scale. CFA
with Satorra-Bentler correction resulted a significant chi-square value (y* (26) =
525.34, p < .001) with a moderate model fit: RMSEA = .06, CFI = .94, NNFI = .92
and SRMR = .056. Modification indices of errors were examined, and two item pairs
(item 5-item6; item3-item8) had higher error terms. As the abovementioned items
pertained to the same factors, the error terms (e5-e6; e3-e8) were allowed to covary in

the model.

The second run of CFA resulted the following chi-square value (y? (24) = 448.19, p <
.001) and the following fit indices RMSEA =.057, CFI = .95, NNFI = .92 and SRMR
=.053. The findings of CFA reflected improved fit indices (Bentler & Bonett, 1980;
Browne & Cudeck, 1993; Hu & Bentler, 1999; Schumacker & Lomax, 1996)
compared to the initial run of CFA. The standardized estimates of the items were

presented in Table 4.9.

Table 4.9.

Standardized Estimates for Perceived Teaching Quality
Dimensions Items Standardized estimates
Supportive Presentation Style Item 4 717

Item 6 .687
Item 1 .667
Item 5 657
Excessive Lesson Demands Item 7 127
Item 9 Jq47
Item 2 486
Item 3 377
Item 8 210

Based on the standardized estimates, although each item’s contribution was
significant, the factor loadings of item 3 and item 8 were relatively low. More
specifically, item 3 and item 8 loaded on the factor of excessive lesson demands with

a value of .377 and .210, respectively. Consequently, reliability estimates of each
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factor were checked by looking at Cronbach alpha values. These were given as o=.79
for supportive presentation style (4 items), a =.64 excessive lesson demands (5 items).
The latter dimension’s reliability estimates were comparably low, so item-total
correlations were explicitly examined for this factor. Accordingly, item 8 seemed to
be problematic again because Cronbach alpha increased from .64 to .67 when item 8
was deleted, supporting the CFA findings. Considering the pilot study and the main
study results, item 8 seemed to be consistently problematic, so it was decided to be
eliminated for the subsequent analysis. After deleting this item, CFA was re-performed
and resulted with the following improved fit indices: RMSEA =.059, CFI = .96, NNFI
=.94, and SRMR =.043.

On the other hand, Taber (2017) mentions the fact that falling behind the threshold
values of the reliability does not always indicate the unsatisfactory nature of the
instrument because Cronbach alpha coefficients could be directly influenced by the
number of the items. The relationship between the number of items and the size of
Cronbach was also stated to be positive (Churchill & Peter, 1984; Cortina, 1993).
Therefore, the low reliability might be related to the lower number of items on this
sub-scale. George and Malley (2003) also proposed a range of criteria toward
reliability estimates for the scales. Accordingly, Cronbach alpha values within the
range of .60 and .70 are acceptable, while the values within the boundaries of .50 and
.60 had lower reliability. For the current case, the reliability estimates of excessive
lesson demands sub-scale could be accepted.

4.4. Descriptive Statistics

Descriptive statistics for each scale were examined and presented in Table 4.10.
Accordingly, mathematics teachers experienced more enjoyment (M = 3.23, SD =
0.73) than anger (M = 1.61, SD = 0.69) and anxiety (M = 1.59, SD = 0.61). Besides,
self-efficacy of participated teachers for classroom management (M = 7.19, SD = 1.05)
and instructional strategies (M = 7.12, SD = 0.91) was higher than their self-efficacy
for student engagement (M = 6.44, SD = 0.95). Lastly, participated teachers reported
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less depersonalization (M = 1.14, SD = 1.06) and emotional exhaustion (M = 2.23,
SD=1.41), but more personal accomplishment (M = 4.56, SD = 0.83) with respect to

the teacher burnout dimensions.

Cohen’s (1988) criteria were used to examine the effect sizes of bivariate correlations.
The coefficient of +.10 indicates a small correlation, +.30 indicates a moderate
correlation, and +.50 indicates a large correlation. Accordingly, large correlations for
academic emotion variables were described. Academic anxiety was positively related
to teachers’ academic anger (r = .75, p <.001), whereas teachers’ academic anxiety
was negatively related to their academic enjoyment (r = -.60, p < .001). Besides,
teachers’ academic anger was negatively related to teachers’ academic enjoyment (r =
-.65, p < .001). Moderate correlations for academic variables were also given.
Teachers’ academic enjoyment was positively related to teachers’ self-efficacy for
classroom management (r = .33, p <.001) and their sense of personal accomplishment
(r=.32,p<.001),

Small to moderate correlations for academic emotion variables were also provided.
Teachers’ academic anxiety was negatively related to their self-efficacy for classroom
management (r = -.24, p < .05). Teachers’ academic anger was negatively related to
their self-efficacy for classroom management (r =-.27, p <.001) and their self-efficacy
for student engagement (r = -.22, p < .001). On the other hand, teachers’ academic
anger was positively related to their sense of depersonalization (r = .22, p <.001) and
their sense of emotional exhaustion (r = .20, p < .001). Teachers’ academic enjoyment
was positively related to their self-efficacy for student engagement (r = .29, p <.001),
whereas academic enjoyment was negatively related to their sense of depersonalization

(r =-.28, p <.001), and their sense emotional exhaustion (r = -.27, p <.001).

Small correlations for academic emotion variables were also given. Teachers’
academic anxiety was negatively related to their sense of personal accomplishment (r

= -.18, p <.001), their self-efficacy for student engagement (r = -.18, p < .001), and
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their self-efficacy for instructional strategies (r = -.14, p < .05). On the other hand,
teachers’ academic anxiety was positively related to their sense of depersonalization
(r = .15, p <.05) and their sense of emotional exhaustion (r = .15, p<.05). Teachers’
academic anger was negatively related to their sense of personal accomplishment (r =-
14, p <.05), and their self-efficacy for using instructional strategies (r = -.14, p <.05).
Teachers’ academic enjoyment was positively related to their self-efficacy for

instructional strategies (r = .20, p <.001).

Table 4.10.
Descriptive Statistics Results for Teacher Sample

Variable 1 2 3 4 5 6 7 8 9

1.Anxiety - 757 -60™ 15" 57 -18™ 187 14" -247
2.Anger - -65™ 22" 20" -14%  -227 -4 -27
3.Enjoyment - =287 =27 327 29" 20" 337
4.Depersonalization - 707 =377 -30"™  -20™ -.18™
5.Emotional Exhaustion - -35™  -37"  -257  -21™
6.Personal Accomplishment - A5 44T 49T
7.Efficacy for SE - 697 .60™
8.Efficacy for IS - 67
9.Efficacy for CM -

M 159 161 3.23 1.14 2.23 4.56 6.44 7.12 7.19
SD .61 .69 73 1.06 1.41 .83 .95 91 1.05

*p<.05 "p<.001
Note. SE= Student Engagement, IS=Instructional Strategies, CM= Classroom Management

For student sample, mean, standard deviation values, and bivariate correlations were
presented in Table 4.11. Considering students’ achievement emotions in mathematics,
they seemed to experience more enjoyment (M = 3.41, SD = 0.82) than anxiety (M =
2.66, SD = 0.88), and anger (M = 2.15, SD = 0.97), respectively. Their perceptions for
teaching quality and supportive presentation style scores (M = 3.71, SD = 1.11) were
higher than their perceptions toward excessive lesson demands dimension scores of
teaching quality (M = 2.57, SD = 1.07).
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Bivariate correlations for student emotion variables were described concerning effect
sizes. Large correlations for academic emotion variables were provided. Accordingly,
mathematics enjoyment was negatively related to students’ mathematics anger (r = -
.66, p <.001), mathematics anxiety (r = -.59, p < .001). On the other hand, students’
mathematics enjoyment was positively related to their self-efficacy for self-regulated
learning in mathematics (r = .68, p < .001), their perceptions toward teachers’ using
supportive presentation style (r =.51, p <.001). Besides, students’ mathematics anger
was positively related to their mathematics anxiety (r = .77, p < .001). In contrast,
students’ mathematics anger was negatively related to their self-efficacy for self-
regulated learning in mathematics (r = -.57, p <.001). Students’ mathematics anxiety
was negatively related to their self-efficacy for self-regulated learning in mathematics
(r =- .56, p <.001).

Moderate to large correlations were also provided as follows: students’ mathematics
enjoyment was positively related to their perceptions toward teacher affective support
(r = .49, p <.001). On the other hand, students’ mathematics anger was negatively
associated with their perceptions toward teachers’ using supportive presentation style
(r =- .45, p <.001), and their perceived teacher affective support (r = -.43, p < .001).
Students’ mathematics anxiety was positively related to their perceptions of excessive
lesson demands dimension of teaching quality (r =.48, p < .001). Moderate
correlations were given as in the following: mathematics enjoyment was negatively
related to students’ perceptions toward excessive lesson demands dimension of
teaching quality (r = -.39, p <.001). On the other hand, students’ mathematics anxiety
was negatively related to their perceptions toward their teachers’ using supportive
presentation style (r =- .39, p <.001), and their perceived teacher affective support (r
=-.35, p<.001).
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Table 4.11.
Descriptive Statistics Results for Student Sample

Variable 1 2 3 4 5 6 7

1. Enjoyment - -.66™ -.59™ 49™ 68" 51 -.39™
2.Anger - a7 -43™  -B57™ -45™ 43"
3.Anxiety - -35™  -567  -39™ 48™
4.PTAS - AT 70T -.26™
5.SESRL - 50" -.36™
6.Supportive presentation style - -.30™

7. Excessive lesson demands

M 341 215 2.66 3.67 4.01 3.71 2.57
SD 82 .97 .88 .99 1.26 1.11 1.07
*p<.05 **p<.001

Note. PTAS= Perceived Teacher Affective Support, SESRL=Self-efficacy for Self-regulated Learning

Descriptive statistics by the grade level indicated that 7" grade students tended to
experience more enjoyment (M = 3.50, SD = 0.82), less anxiety (M = 2.58, SD = 0.89),
and less anger (M = 2.06, SD = 0.96) compared to the 8" grade students’ mathematics
enjoyment (M = 3.29, SD = 0.80), mathematics anxiety (M = 2.76, SD = 0.87), and
mathematics anger (M = 2.25, SD = 0.97), respectively. Similarly, 7" grade students
had higher self-efficacy for self-regulated learning in mathematics (M = 4.09, SD =
1.26), higher scores in perceived teacher affective support (M = 3.72, SD = .97), and
supportive presentation style (M = 3.78, SD = 1.09) than the 8" grade students’ self-
efficacy for self-regulated learning in mathematics (M = 3.92, SD = 1.25), their
perceived teacher affective support (M = 3.60, SD =1.01), supportive presentation style
(M = 3.62, SD = 1.27) scores. Besides, 7" grade students reported less in excessive
lesson demands sub-scale of PTQ (M = 2.55, SD = 1.06) than the 8" grade students (M
=2.60, SD = 1.09).
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4.5. Quantitative Findings

In this section, the findings of measurement and structural models are presented,
respectively. A measurement model is a model that examines the relationship between

latent variables and their observed indicators (Wang & Wang, 2012).

For the first research question, the measurement model examining the relationship
between teacher self-efficacy for student engagement, self-efficacy for classroom
management, self-efficacy for instructional strategies, sense of emotional exhaustion,
depersonalization, personal accomplishment, mathematics teacher anxiety,

mathematics teacher anger, and mathematics teacher enjoyment were tested.

For the second research question, two measurement models were checked,
respectively. The first sub-research question attempted to understand the relationship
between students’ perceived teacher affective support, perceived teaching quality, self-
efficacy for self-regulated learning, and their anxiety, anger, and enjoyment in
mathematics. On the other hand, the second sub-research question investigated the
relationship between mathematics teachers’ anxiety, anger, and enjoyment with their
students’ anxiety, anger, and enjoyment in mathematics. Therefore, the second sub-
research question was tested through multilevel confirmatory factor analysis regarding
Muthen’s (1994) procedure.

According to this procedure, in the first step, single-level confirmatory factor analysis
was suggested to be performed without decomposing the total covariance matrix into
between-group and within-group covariances. As multilevel factor analysis is a
complex process with hierarchically structured data, performing a conventional factor
analysis would be easier to continue with the next steps. For the second step, the
researchers should decide whether the multilevel analysis is suitable for the data by
looking at intraclass correlation coefficients (ICC). The ICC may range from 0 to 1
that higher ICC values indicate higher between-group level variations, which shows

the data’s multilevel nature. In contrast, ICC values less than .05 may yield lower
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between-group level variations and possible multilevel modeling problems. Lastly,
multilevel confirmatory factor analyses were conducted to provide evidence for the
measurement model of the data. The model fit was assessed by Chi-Square test value,
Root Mean Square Error of Approximation (RMSEA), Comparative Fit Index (CFl),
Non-Normed Fit Index (NNFI), Standard Root Mean Square Residual (SRMR) for the
within-model, and SRMR for the between-model (Kyriazos, 2019).

4.5.1. Measurement Model for Research Question 1

The measurement model, including the relationships between items/item parcels of
teacher self-efficacy for instructional strategies, student engagement and classroom
management, teacher sense of emotional exhaustion, depersonalization, personal
accomplishment, and teacher anxiety, anger, and enjoyment in mathematics were
tested.

The first run of CFA with Satorra-Bentler correction revealed a significant chi-square
value (y? (704) = 1040.35, p < .001) with the following modification indices: RMSEA
=.046 (90% CI = .040-.052, pciose > .05), CFI = .92, NNFI = .92, and SRMR = .065.
Although the RMSEA value was below .05 for a perfect fit (Browne & Cudeck, 1993;
MacCallum, Browne, & Sugawara, 1996) and SRMR value was below .08 for a good
model fit (Hu & Bentler, 1999), NNFI and CFI values were at the edge for a reasonable
model, so modification indices of errors were examined in the model. Accordingly,
errors between item2-item3 in Maslach Burnout Questionnaire were allowed to covary

as they belonged to the same sub-scales.

The second run of CFA resulted a significant chi-square value (¥ (703) = 997.31, p <
.001) with an improved model fit: RMSEA = .043 (90% CI = .037-.049, pclose > .05),
CFl = .93, NNFI = .93 and SRMR = .067. Each item in the model significantly
contributed to the proposed dimension with the values above .40 except for two items.
However, the loadings of these items were above .30 as the cut-off point for
standardized factor loadings suggested by Kim and Mueller (1978) and Brown (2006).
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The standardized regression weights of each item with their confidence intervals were
presented in Table 4.12.

Table 4.12.
Standardized Regression Weights for the Measurement Model for Research Question
1

Dimensions Parameter Stanglardized Cl
estimates

P1_SE <--- Efficacy for Student Engagement .83 .78-.87
P2_SE <--- Efficacy for Student Engagement .89 .86-.93
P1 IS <--- Efficacy for Instructional Strategies .88 .84-.92
P2_1S <--- Efficacy for Instructional Strategies .92 .89-.95
P1 CM <--- Efficacy for Classroom Management .95 .93-.97
P2 CM <--- Efficacy for Classroom Management 91 .88-.93
Burn_5 <--- Depersonalization .59 .52-.65
Burn_11 <--- Depersonalization 73 .66-.79
Burn_10 <--- Depersonalization .83 77-.89
Burn_15 <--- Depersonalization 46 .36-.57
Burn_22 <--- Depersonalization 41 .32-.50
Burn_14 <--- Emotional Exhaustion .50 43-.57
Burn_2 <--- Emotional Exhaustion .61 .54-.67
Burn_3 <--- Emotional Exhaustion .65 .60-.71
Burn_6 <--- Emotional Exhaustion .79 .75-.84
Burn_8 <--- Emotional Exhaustion .90 .88-.93
Burn_1 <--- Emotional Exhaustion .83 .80-.87
Burn_13 <--- Emotional Exhaustion 77 .72-81
Burn_16 <--- Emotional Exhaustion .68 .63-.74
Burn_20 <--- Emotional Exhaustion 81 77-.85
Burn_4 <--- Personal Accomplishment .34 .23-.46
Burn_9 <--- Personal Accomplishment 45 .35-.56
Burn_7 <--- Personal Accomplishment .39 29-.50
Burn_18 <--- Personal Accomplishment .67 .60-.75
Burn_17 <--- Personal Accomplishment .61 51-71
Burn_19 <--- Personal Accomplishment .59 .52-.65
Burn_21 <--- Personal Accomplishment 44 .35-.53
Burn_12 <--- Personal Accomplishment .52 43-.61
Tem_3 <--- Anger .75 .70-.80
Tem_ 4 <--- Anger .83 .78-.88
Tem_9 <--- Anger 74 .68-.80
Tem_5 <--- Anger .87 .84-.90
Tem 2 <--- Anxiety 47 .39-.55

Note. SE= Self-efficacy for student engagement; IS= Self-efficacy for instructional strategies;
CM=Self-efficacy for classroom management; Burn= Burnout; Tem= Teacher Emotion
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Table 4.12.

Standardized Regression Weights for the Measurement Model for Research Question

1-cont

Dimensions Parameter Standardized estimates Cl
Tem_ 8 <--- Anxiety .62 53-.72
Tem_10 <--- Anxiety 72 .64-.80
Tem_12 <--- Anxiety 84 .78-91
Tem 1 <--- Enjoyment .83 .78-.87
Tem_6 <--- Enjoyment .86 .83-.89
Tem 7 <--- Enjoyment .76 .70-.82
Tem_11 <--- Enjoyment 91 .86-.95

Note. SE= Self-efficacy for student engagement; IS= Self-efficacy for instructional strategies;

CM=Self-efficacy for classroom management; Burn= Burnout; Tem= Teacher Emotion

All of the correlations among latent variables were also significant, and the correlation

coefficients ranged from .14 to .90. The correlation matrix between latent variables

was given in Table 4.13.

Table 4.13.
Correlations in the Measurement Model for Research Question 1
Variable 1 2 3 4 5 6 7 8 9
1.Efficacy for SE -
2.Efficacy for IS 78" -
3.Efficacy for CM 87 14 -
4.Depersonalization -35™  -217 -18™ -
5.Emotional Exhaustion -A44T 27T S22 84T -
6.Personal Accomplishment .57 57"  .60™ -46" -45™ -
7.Anger -27 140 -287 247 257 -20™ -
8.Enjoyment 327 227 37 30" -317 427 -T727 -
9.Anxiety -26"  -16" -30" 147 20" =27 90"  -78" -

“p<.05, "p<.01

Note. SE= Student Engagement, IS=Instructional Strategies, CM= Classroom Management
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4.5.2. Structural Model for Research Question 1

The hypothesized model investigating the relationships among latent variables was
tested through structural equation modeling. This model was presented in Figure 4.1.
For the aim of the clarity and ease of reading, only latent variables were depicted in

the displayed figure.

Findings indicated an acceptable model fit to the data. Although chi-square value was
found to be significant (? (712) = 1020.37, p < .001), RMSEA was .044 (90% CI =
.038-.050, pciose >.05), CFI was .93, NNFI was .92, and SRMR was .07. Accordingly,
the hypothesized structural model displayed an acceptable fit to the data (Browne &
Cudeck, 1993; Hu & Bentler, 1999; MacCallum, Browne & Sugawara, 1996). Each
indicator (items & item parcels) in the proposed model significantly loaded on their

corresponding latent variables with the values ranging from .34 to .92 (Table 4.14).

196



Table 4.14.
Standardized Regression Weights for the Structural Model for Research Question 1

Dimensions Parameter Standardized estimates
P1 SE <--- Efficacy for Student Engagement .83
P2_SE <--- Efficacy for Student Engagement .89
PL IS <--- Efficacy for Instructional Strategies .88
P2_IS <--- Efficacy for Instructional Strategies .92
P1 CM <--- Efficacy for Classroom Management .95
P2 CM <--- Efficacy for Classroom Management 91
Burn_5 <--- Depersonalization 58
Burn_11 <--- Depersonalization 73
Burn_10 <--- Depersonalization .83
Burn_15 <--- Depersonalization A7
Burn_22 <--- Depersonalization 41
Burn_14 <--- Emotional Exhaustion .50
Burn_2 <--- Emotional Exhaustion .61
Burn_3 <--- Emotional Exhaustion .65
Burn_6 <--- Emotional Exhaustion .79
Burn_8 <--- Emotional Exhaustion .90
Burn_1 <--- Emotional Exhaustion .83
Burn_13 <--- Emotional Exhaustion 7
Burn_16 <--- Emotional Exhaustion .69
Burn_20 <--- Emotional Exhaustion 81
Burn_4 <--- Personal Accomplishment 34
Burn_9 <--- Personal Accomplishment 46
Burn_7 <--- Personal Accomplishment 40
Burn_18 <--- Personal Accomplishment .66
Burn_17 <--- Personal Accomplishment .60
Burn_19 <--- Personal Accomplishment .61
Burn_21 <--- Personal Accomplishment 45
Burn_12 <--- Personal Accomplishment 52
Tem_ 3 <--- Anger 75
Tem 4 <--- Anger .83
Tem_9 <---  Anger 74
Tem_5 <---  Anger 87
Tem 2 <--- Anxiety 48
Tem_8 <--- Anxiety .63
Tem_10 <--- Anxiety 12
Tem_12 <--- Anxiety .84
Tem_1 <--- Enjoyment .82
Tem_6 <--- Enjoyment .86
Tem_7 <--- Enjoyment .76
Tem_11 <--- Enjoyment 90

Note. SE= Self-efficacy for student engagement; IS= Self-efficacy for instructional strategies;
CM=Self-efficacy for classroom management; Burn= Burnout; Tem= Teacher Emaotion.
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4.5.2.1. Direct Effects of the Structural Model for Research Question 1

The direct relationships in the full structural model were presented in Figure 4.2. The
full lines indicated the significant paths, and dashed lines represented non-significant
paths in the model. Accordingly, direct effects of teacher burnout variables (emotional
exhaustion, depersonalization, and personal accomplishment) on teacher self-efficacy
variables (student engagement, instructional strategies, classroom management), and
the direct effects of teacher self-efficacy variables on teachers’ academic emotions

(anger, anxiety, enjoyment) were described, respectively.

The results show that teachers’ sense of emotional exhaustion (y = - .39, p < .05) and
personal accomplishment (y = .495, p <.05) significantly predicted their self-efficacy
for student engagement. In line with the expected direction, teachers with high
emotional exhaustion tended to experience less self-efficacy for student engagement.
In contrast, an increased level of personal accomplishment was associated with higher
self-efficacy levels for student engagement. On the other hand, no significant
relationship was concluded for a sense of depersonalization and self-efficacy for
student engagement (y = .19, p > .05). There was no significant relationship between
teacher self-efficacy for instructional strategies dimension and emotional exhaustion
(y =-18, p > .05) and depersonalization (y = .21, p > .05). However, teachers’ sense of
personal accomplishment significantly predicted their self-efficacy for instructional
strategies (y = .58, p < .05). Teachers with high personal accomplishment seemed to
be more efficacious for using instructional strategies in their classrooms. Only the
personal accomplishment variable made a significant contribution to explain teacher
self-efficacy for classroom management (y = .65, p < .05). As teachers’ sense of
personal accomplishment increased, they experienced a high level of self-efficacy for
classroom management. However, there was no significant relationship between sense
of emotional exhaustion (y = -.09, p > .05) and depersonalization (y = .18, p > .05)

with teacher self-efficacy for classroom management.
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On the other hand, teacher self-efficacy for student engagement significantly predicted
teacher anger (8 =-.39, p <.05), anxiety (# = -.30, p <.05), and enjoyment (5 = .38, p
< .05). The directions of the relationships were negative for anger and anxiety, and
positive for enjoyment, respectively. Teachers with higher self-efficacy for student
engagement were deemed to experience less anger and less anxiety and more
enjoyment in their mathematics classes. Although teacher self-efficacy for
instructional strategies made a significant contribution on accounting for their anger
(B = .41, p < .05), anxiety (8 = .32, p < .05), and enjoyment (5 = -.35, p < .05), the
relationships were not in the expected directions. That is, increased self-efficacy for
instructional strategies was associated with a decline in enjoyment and an increase in
anxiety and anger levels of teachers in their mathematics classes. Lastly, teacher self-
efficacy for classroom management significantly predicted their anger (f = -.32, p <
.05), anxiety (f =-.33, p <.05), and enjoyment (5 = .36, p <.05). Mathematics teachers
who reported a high level of self-efficacy for classroom management tended to feel

less anger and less anxiety but more enjoyment in their mathematics classes.
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4.5.2.2. Indirect Effects of the Structural Model for Research Question 1

In addition to the direct effects, indirect effects of the structural model of teacher
emotions were examined. The standardized direct, total indirect, and total effects were
presented in Table 4.15. According to the results, all of the indirect effects of sense of
emotional exhaustion and depersonalization on emotion variables through teacher self-
efficacy dimensions were statistically non-significant. In contrast, all of the indirect
effects of personal accomplishment through teacher self-efficacy dimensions were

significant.

More specifically, sense of depersonalization had a non-significant indirect effect on
teacher anxiety (-.05, p > .05), teacher anger (-.05, p > .05), and teacher enjoyment
(.06, p > .05). Sense of emotional exhaustion had also a non-significant indirect effect
on teacher anxiety (.09, p > .05), teacher anger (.11, p > .05), and teacher enjoyment
(-.12, p > .05). On the other hand, a sense of personal accomplishment had significant
negative indirect effects on teacher anxiety (-.18, p<.001) and teacher anger (-.16,
p<.001) through teacher self-efficacy for instructional strategies, teacher self-efficacy
for student engagement, and teacher self-efficacy for classroom management. That is,
an increase in the sense of personal accomplishment was associated with less teacher
anxiety and teacher anger through teacher self-efficacy for instructional strategies,
student engagement, and classroom management. The sense of personal
accomplishment also had a significant positive indirect effect on teacher enjoyment
(.22, p<.001) via teacher self-efficacy for instructional strategies, teacher self-efficacy
for student engagement, and teacher self-efficacy for classroom management. That is,
teacher enjoyment was expected to increase by .22 for every increase in personal
accomplishment via teacher self-efficacy for instructional strategies, student

engagement, and classroom management.
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Table 4.15.

Standardized Direct, Total Indirect, and Total Effects for the Structural Model for Research Question 1
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Teacher Enjoyment Direct Effect 38" -.35" 36" - - -
Total Indirect - - - .06 -12 227
Total 38" -35™ 367 .06 -12 227
Teacher Anger Direct Effect -.39™ 417 -32" - - -
Total Indirect - - - -.05 A1 -16™
Total -.39™ 417 -327 -.05 A1 -16""
Teacher Anxiety Direct Effect -.30™ 32 -.33" - - -
Total Indirect - - - -.05 .09 -18"
Total -30™ 327 -.33" -.05 .09 -.18™"

*p<.001; "p<.01; "p<.05



4.5.2.3. Squared Multiple Correlations for the Structural Model for Research
Question 1

Squared multiple correlations (R?) of the latent variables in the full structural model
were displayed in Table 4.16 to explain the percent of the variance explained by the
exogenous variables. Accordingly, 40% of the variance on teachers’ self-efficacy for
student engagement was accounted for by a sense of emotional exhaustion,
depersonalization, and personal accomplishment. Teachers’ sense of personal
accomplishment, emotional exhaustion, and depersonalization explained 34%
variance in teachers’ self-efficacy for instructional strategies and 38% variance in
teachers’ self-efficacy for classroom management in their classes. On the other hand,
15% of the variance in the arousal of anger, 13% of the variance in the arousal of
anxiety, and 18% of the variance in the arousal of enjoyment were accounted for by
teacher self-efficacy for student engagement, classroom management, and
instructional strategies, and sense of depersonalization, emotional exhaustion, and

personal accomplishment.

Table 4.16.
Squared Multiple Correlations for the Structural Model for Research Question 1
R2
Self- Efficacy for Student Engagement 40
Self- Efficacy for Instructional Strategies 34
Self- Efficacy for Classroom Management .38
Anger )
Anxiety A3
Enjoyment 19

4.5.3. Measurement Model for Research Question 2a

For Research Question 2a, “the relationships between the seventh and eighth-grade
students’ mathematics achievement emotions with their self-efficacy beliefs, and their
teaching quality perceptions in mathematics,” the measurement model involving the
relationships between items/item parcels of students’ perceptions toward their

teachers’ supportive presentation style and excessive lesson demands and perceived
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teacher affective support, their self-efficacy for self-regulated learning in mathematics,

and students’ anxiety, anger, and enjoyment in mathematics were tested.

The run of CFA with Satorra-Bentler corrected chi-square test revealed a significant
result (y* (645) = 5208.87, p < .001) with the following modification fit indices:
RMSEA =.036 (90% CI = .035-.037, pciose > .05), CFI = .95, NNFI = .94 and SRMR
= .034. The findings reflected an admissible model because CFI and NNFI values as
low as .90 are accepted for a moderate model fit (Bentler & Bonett, 1980; Schumacker
& Lomax, 1996). Besides, SRMR value reflected a good model fit as SRMR was
below the value of .08 (Hu & Bentler, 1999). For RMSEA, the values less than .05
were concerned as a cut-off criterion for a good model fit, while the values within the
range of .05 and .08 reflect a mediocre model fit (Browne & Cudeck, 1993). In this
model, RMSEA was .036, so it reflected a good model fit. Besides, each item
significantly contributed to the proposed dimension with a value of .40 and above
except for one item (item 3) in the Perceived Teaching Quality Scale with a loading of
.36. Standardized regression weights of each item with their confidence intervals were
presented in Table 4.17. All of the correlations among latent variables were significant,
and the correlation coefficients ranged from .32 to .86 (Table 4.18).
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Table 4.17.
Standardized Regression Weights for the Measurement Model for Research Question
2a

Dimensions Parameter Standardized estimates Cl
Eff 1 <--- SESRL” .66 .65-.67
Eff 2 < SESRL 71 .69-.72
Eff 3 < SESRL 75 13-.76
Eff 4 <--- SESRL .55 53-.57
Eff 5 <--- SESRL 73 12-74
Eff 6 <--- SESRL 74 73-75
Eff 7 <--- SESRL .67 .65-.68
Eff 8 <--- SESRL .52 .50-.54
Eff 9 <--- SESRL .70 .69-.71
Eff 10 <--- SESRL .58 .56-.60
Eff 11 <--- SESRL .56 .55-.58
Perc_1 <--- PTAS" 71 .69-.72
Perc_2 <--- PTAS .79 .78-.80
Perc_3 <--- PTAS 74 .73-.75
Perc_4 <--- PTAS .79 .78-.81
Perc 5 <--- PTAS 71 .70-.72
Perc_6 <--- PTAS 71 .70-.72
Perc 7 <--- PTAS .81 .80-.82
Perc_8 <--- PTAS .64 .62-.65
Perc_9 <--- PTAS 74 72-75
Perc_10 <--- PTAS .64 .62-.65
Perc 11 <--- PTAS .80 .79-.81
Perc_12 <--- PTAS .70 .68-.71
Qual_6 < SPS” 72 71-.74
Qual 5 <--- SPS .70 .69-.70
Qual 4 <--- SPS .70 .68-.72
Qual_1 <--- SPS .67 .65-.69
Qual_7 < ELD" 75 73-77
Qual_3 <--- ELD .36 .34-.39
Qual_2 <-- ELD 46 44-.49
Qual 9 <--- ELD 74 72-.76

Note. SESRL=Self-efficacy for Self-regulated Learning; PTAS= Perceived Teacher Affective Support;
SPS= Supportive Presentation Style; ELD= Excessive Lesson Demands; Eff=Self-efficacy for Self-
regulated Learning Scale item; Perc= Perceived Teacher Affective Support item, Qual=Perceived
Teaching Quality Scale item; Enj=Enjoyment; Ang=Anger; Anx=Anxiety.
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Table 4.17.
Standardized Regression Weights for the Measurement Model for Research Question

2a-cont

Dimensions Parameter Standardized estimates Cl
Enj_P1 <--- Enjoyment .80 .79-.81
Enj_P2 <--- Enjoyment 94 .93-.95
Ang_P1 <--- Anger 91 .90-.91
Ang_P2 <--- Anger .88 .88-.89
Anx_P1 <--- Anxiety .89 .88-.89
Anx_P2 <--- Anxiety .88 .87-.89
Anx_P3 <--- Anxiety .86 .85-.87
Note. Enj=Enjoyment; Ang=Anger; Anx=Anxiety
Table 4.18.
Correlations for the Measurement Model for the Research Question 2a

Variable 1 2 3 4 5 6 7
1.SESRL -

2.PTAS 52" -

3.SPS 597 .81 -

4.ELD -50" -327 -397 -

5.Enjoyment g7 B3 60" -54" -

6.Anger -64™ -477 -53" 56T -T74 -

7.Anxiety -637 -38" -45" 63" -69” 86" -

Note.SESRL=Self-efficacy for Self-regulated Learning; PTAS= Perceived Teacher Affective Support;
SPS= Supportive Presentation Style dimension; ELD= Excessive Lesson Demands dimension.
“p<.05, "p<.01

4.5.4. Structural Model for Research Question 2a

The hypothesized structural model was presented in Figure 4.3. This model was tested
through single-level structural equation modeling. Given that cluster sampling was
employed to select the group of participants, observations cannot be independent
across individual students as students in the same classrooms may respond similarly
(Wu & Kwock, 2012). Based on the assumption that students were nested within
classrooms for cluster sampling, Du Toit and Du Toit (2008) argued that “By ignoring
the hierarchical structure of the data, incorrect parameter estimates, standard errors,
and inappropriate fit statistics may be obtained” (p. 456). Muthen and Satorra (1995)
suggested two approaches for such complex data structures: the design-based and
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model-based approaches to remove such biased estimates. In the design-based
approach, the multilevel data are analyzed with one single model. In contrast, the
multilevel data are analyzed for both within- and between-levels in the model-based
approach. The selection of these approaches was related to the hypotheses of the study.
There was no hypothesis for higher levels for Question 2a, and the interest was to
analyze the model in within-level. Therefore, a design-based approach was adopted.
An ad-hoc robust standard estimator (i.e., complex) was used to uncover data’s

hierarchical nature due to multistage sampling (Wu & Kwock, 2012).

According to the structural equation modeling results, the model yielded an acceptable
fit to the data. Although the chi-square value was found to be significant (,? (642) =
4583.85, p < .05), RMSEA value was .033 (90% CI = .033-.035, pclose > .05), CFI was
.95, NNFI was .95, and SRMR was .034. The fit indices were within the boundaries
of an acceptable model fit (Browne & Cudeck, 1993; Hu & Bentler, 1999; MacCallum
et al., 1996). Besides, each indicator (items & item parcels) in the proposed model
significantly loaded on their corresponding latent variables with the values ranging
from .36 to .94 (Table 4.19).

Table 4.19.

Standardized Regression Weights for the Structural Model for Research Question 2a

Dimensions Parameter Standardized estimates
Eff 1 <--- SESRL" .65
Eff 2 <- SESRL .70
Eff 3 <-m- SESRL 75
Eff 4 <--- SESRL .55
Eff 5 <--- SESRL 74
Eff 6 <--- SESRL 74
Eff 7 <--- SESRL .67
Eff 8 <--- SESRL .50
Eff 9 <--- SESRL .69
Eff 10 <--- SESRL .58
Eff 11 <o SESRL 56

Note. SESRL=Self-efficacy for Self-regulated Learning
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Table 4.19.

Standardized Regression Weights for the Structural Model for Research Question 2a-

cont

Dimensions Parameter Standardized estimates
Perc_1 <--- PTAS" 71
Perc_2 <--- PTAS .79
Perc_3 < PTAS 74
Perc_4 <--- PTAS .79
Perc_ 5 <--- PTAS 71
Perc_6 <--- PTAS 71
Perc_7 <--- PTAS 81
Perc_8 <--- PTAS .64
Perc_9 <--- PTAS 74
Perc_10 <--- PTAS .64
Perc_11 <--- PTAS .80
Perc_12 <--- PTAS .70
Qual_6 <--- SPS” 72
Qual_5 <--- SPS .70
Qual_4 < SPS .70
Qual_1 < SPS .67
Qual_7 < ELD" 75
Qual_3 < ELD .36
Qual_2 < ELD 46
Qual_9 <--- ELD 74
Enj_P1 <--- Enjoyment .80
Enj_P2 <--- Enjoyment .94
Ang_P1 <--- Anger 91
Ang_P2 <--- Anger .88
Anx_P1 <--- Anxiety .89
Anx_P2 <--- Anxiety .88
Anx_P3 <--- Anxiety .86

Note. PTAS= Perceived Teacher Affective Support;SPS= Supportive Presentation Style dimension;
ELD= Excessive Lesson Demands dimension; Eff=Self-efficacy for Self-regulated Learning Scale
item; Perc= Perceived Teacher Affective Support Scale item; Qual=Teaching Quality Scale item;
Enj=Enjoyment; Ang=Anger; Anx=Anxiety.
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4.5.4.1. Direct Effects of the Structural Model for Research Question 2a

The direct effects of the structural model were presented in Figure 4.4. The full and
the dashed lines indicated significant and non-significant paths, respectively. Firstly,
the direct effects of perceived teaching quality variables (supportive presentation style,
excessive lesson demands), perceived teacher affective support, self-efficacy for self-
regulated learning in mathematics on students’ enjoyment, anger, and anxiety were
presented. Secondly, the direct effects of teaching quality variables on self-efficacy for

self-regulated learning in mathematics were explained.

Findings indicated that students’ perceived teacher affective support (y =-.08, p <.01),
students’ perceptions toward their teachers’ supportive presentation style (y = -.13, p
<.001) and excessive lesson demands (y = .29, p <.001), student self-efficacy for self-
regulated learning (6 = -.38, p < .001) significantly predicted their anger in
mathematics. The relationships were all negative for all variables except for excessive
lesson demands. Students with higher perceived teacher affective support, higher
scores on their perceptions of their mathematics teachers’ supportive presentation
style, higher self-efficacy for self-regulated learning in mathematics, and lower scores
on the excessive lesson demands dimension tended to experience less anger in

mathematics.

Similarly, students’ perceptions of their teachers’ supportive presentation style (y = -
.07, p <.05) and excessive lesson demands (y = .41, p < .001), student self-efficacy
for self-regulated learning (# = -.38, p < .001) made a significant contribution to
explain their anxiety in mathematics. The direction of the relationships between the
abovementioned variables was the same as in students’ anger. However, no significant
relationship was found between students’ perceived teacher affective support and their
mathematics anxiety (y = .006, p >.05). Students who reported lower scores on their
perceptions of their mathematics teachers’ excessive lesson demands and higher scores
on their mathematics teachers’ supportive presentation style and greater self-efficacy

for self-regulated learning in mathematics experienced less anxiety in mathematics.
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Except for negative emotions, enjoyment as a positive emotion and one of the
endogenous variables of this study was also included in the hypothesized model.
Results pointed out that students’ perceptions of their teachers’ supportive presentation
style (y = .16, p < .001) and students’ perceptions of their teachers’ using excessive
lesson demands (y =-.18, p <.001) and student self-efficacy for self-regulated learning
(6 = .56, p <.001) significantly predicted their level of enjoyment in mathematics. The
directions of the relationships were positive, except for the excessive lesson demands
dimension. Besides, perceived teacher affective support did not significantly explain
students’ enjoyment in mathematics (y = .05, p > .05). Accordingly, students with
higher scores on perceptions of their mathematics teachers’ supportive presentation
style, higher self-efficacy for self-regulated learning in mathematics, and lower scores

on the excessive lesson demands dimension reported more enjoyment in mathematics.

Students’ perceptions of their teachers’ supportive presentation style significantly and
positively predicted their self-efficacy for self-regulated learning in mathematics (y =
.38, p <.001). As students’ perceptions toward their teachers’ supportive presentation
style increased, they had higher self-efficacy for self-regulated learning in
mathematics. Besides, perceived teacher affective support made a significant
contribution to explain student self-efficacy for self-regulated learning in mathematics
(y =.10, p <.01). As students’ perceived teacher affective support increased, students
seemed to have higher self-efficacy for self-regulated learning in mathematics. In
contrast, students’ perceptions of excessive lesson demands significantly and
negatively predicted student self-efficacy for self-regulated learning in mathematics (y
=-.32, p<.001). As students’ perceptions of excessive lesson demands increased, they

tended to have less self-efficacy for self-regulated learning in mathematics.
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4.5.4.2. Indirect Effects of the Structural Model for Research Question 2a

In addition to the direct effects, indirect effects of the structural model of student
emotions in mathematics were examined. The standardized direct, indirect, and total
effects were presented in Table 4.20. Accordingly, all of the indirect effects were found

to be significant in the full structural model.

Although the direct effect of the perceived teacher affective support on students’
mathematics anxiety was non-significant, it was found that perceived teacher affective
support had a significant negative indirect effect on anxiety (-.039, p <.01) and anger
(-.039, p < .01) through self-efficacy for self-regulated learning in mathematics. That
is, an increase in students’ perceptions toward teacher affective support was associated
with less anxiety and anger in mathematics through self-efficacy for self-regulated
learning in mathematics. Besides, perceived teacher affective support had a significant
positive indirect effect on students’ enjoyment in mathematics (.057, p < .01) through
self-efficacy for self-regulated learning. That is, mathematics enjoyment was expected
to increase by .057 for every increase in students’ perceptions toward teacher affective

support via self-efficacy for self-regulated learning in mathematics.

The results also showed that students’ perceptions of their mathematics teachers’
supportive presentation style had significant indirect effects on student anger (-.145, p
< .001), anxiety ( -.147, p < .001), and enjoyment (.213, p < .001) in mathematics
through their self-efficacy for self-regulated learning in mathematics. The directions
of the relationships were negative for negative emotions and positive for enjoyment.
Accordingly, an increase in students’ perceptions toward supportive presentation style
was associated with more enjoyment and less anxiety and anger in mathematics

through self-efficacy for self-regulated learning in mathematics.

Students’ perceptions of excessive lesson demands had also significant indirect effects
on student anger (.121, p < .001), anxiety (.122, p < .001), and enjoyment (-.178, p <
.001) in mathematics through self-efficacy for self-regulated learning. The direction
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of the relationship was negative for enjoyment while it was positive for anger and
anxiety. According to the results, an increase in students’ perceptions toward excessive
lesson demands was associated with less enjoyment and more anger and anxiety in

mathematics through self-efficacy for self-regulated learning in mathematics.
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Table 4.20.

Standardized Direct, Total Indirect, and Total Effects for the Structural Model for the Research Question 2a

Endogenous variables

Perceived
Teacher
Affective
Support

Supportive

Presentation
Style

Excessive

Lesson
Demands

Student Enjoyment

Student Anger

Student Anxiety

Direct Effect
Total Indirect
Total Effect

Direct
Total Indirect
Total

Direct
Total Indirect
Total

057"
1037

-.083™
-.039™
-1227
.006
-.039™
-.033

*kk

2137
3757

[N
D
N

F*hk

-.127
-.145
-.272

*hk

*kk

-.073"
147
-.220

*hk

~p<.001; “p<.01; *p<.05



4.5.4.3. Squared Multiple Correlations of the Structural Model for the Research
Question 2a

Squared multiple correlations (R?) of the latent variables in the structural model were
described in Table 4.21 to explain the percent of the variance explained by the
exogenous variables. Accordingly, 65% of the variance in student enjoyment in
mathematics and 53% of the variance in student anxiety in mathematics were
accounted for by students’ self-efficacy for self-regulated learning, their perceptions
of their teachers’ supportive presentation style, and excessive lessons demands, and
perceived teacher affective support. Students’ perceived teacher affective support,
self-efficacy for self-regulated learning, their perceptions toward their teachers’
supportive presentation style, and excessive lesson demands also accounted for 51%
of the variance in students’ anger in mathematics. On the other hand, 44% of variance
in self-efficacy for self-regulated learning was explained by students’ perceived
teacher affective support and their teaching quality perceptions (perceived teacher

supportive presentation style and excessive lesson demands dimensions).

Table 4.21.
Squared Multiple Correlations for the Structural Model for Research Question 2a
RZ
Self-efficacy for self-regulated learning 44
Student Enjoyment .65
Student Anger 51
Student Anxiety 53

4.,5.5. Measurement Model for the Research Question 2b

According to Muthen’s (1994) procedure, a single-level CFA was performed in the
first step. The total covariance matrix would not be decomposed into between-group
and within-group variances in this way. The results revealed a significant chi-square
test ¥ (137) = 4230.05, p < .001) with the following modification fit indices: RMSEA
= .08, CFI = .93, NNFI = .92 and SRMR = .04. The findings resulted in tenable fit

indices; however, intraclass correlations should have been checked to consider
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between-group variations, which is crucial to decide on performing multilevel

modeling.

Consequently, intraclass correlation coefficients (ICC) were checked to decide on
whether the multilevel analysis is appropriate for the data. According to Furer and
Zombo (2011), ICC refers to “the proportion of individual variance that is influenced
by or depends on group memberships” (p. 241). If the between-group variations are
high enough (greater than .05), multilevel modeling would be essential for unbiased
estimates (Dyer, Hanges, & Hall, 2005). Consequently, in this study, ICC values
ranged from .047 to .096, which pointed out the higher between-group variations
among the data to continue multilevel modeling. As the last step, multilevel
confirmatory factor analyses were conducted to provide evidence for the measurement
model. The findings yielded a significant chi-square test y* (148) = 1235.19, p < .001)
with the following fit indices: RMSEA = .04, CFI = .96, NNFI = .95, SRMRuithin =
.01, and SRMReetween = .05. The findings of both steps were presented in Table 4.22.

Table 4.22.
Comparison of Measurement Models for the Research Question 2b
P df RMSEA CFlI NNFI SRMR
Total 4230.05 137 .075 932 916 .041
Multilevel 1235.19 148 .037 .958 945 W=.013;
B=.052

According to tested measurement models (Table 4.22), and standardized estimates for
single and multilevel confirmatory factor analyses (Table 4.23), multilevel
confirmatory factor analysis findings best fit the data. These findings also supported
Dyers et al. ‘s (2005) assertion of performing multilevel CFA to test measurement

models with multilevel data.
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Table 4.23.

Standardized Regression Weights for the Measurement Models for Research Question

2b

ltems/Item Parameter Step I: Tptal Step V: Within Step V: Be_tween
Parcels StanQardlzed Stano_lardlzed Stanq|ard|zed

Estimates Estimates Estimates

Anx_P1 <---  Student Anxiety .88 .88

Anx_P2 <--- Student Anxiety .88 .87

Anx_P3 <---  Student Anxiety .86 .85

Ang_P1 <--- Student Anger 91 .90

Ang_P2 <--- Student Anger .89 .87

Enj_P1 <---  Student Enjoyment .76 74

Enj_P2 <---  Student Enjoyment .98 .99

Item 2 <---  Teacher Anxiety 47 .50
Item 8 <---  Teacher Anxiety .66 .66
Item 10 <---  Teacher Anxiety .70 71
Item 12 <---  Teacher Anxiety .86 .83
Item 3 <--- Teacher Anger 75 75
Iltem 4 <--- Teacher Anger .80 .82
Item 5 <--- Teacher Anger .86 87
Item 9 <--- Teacher Anger 73 75
Item 1 <---  Teacher Enjoyment 81 .82
Item 6 <---  Teacher Enjoyment .86 .86
Item 7 <---  Teacher Enjoyment 74 .76
Item 11 <---  Teacher Enjoyment .92 91

Note. Enj=Enjoyment; Ang=Anger; Anx=Anxiety.
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4.5.6. Multilevel Structural Model for the Research Question 2b

The goal was to investigate the relationship between students’ and their mathematics
teachers’ emotions (i.e., anger, anxiety, enjoyment). There were two-levels on the
dataset. Students’ emotions in mathematics were placed at within-level being
endogenous variables, while their mathematics teachers’ emotions were placed at
between-level being exogenous variables of the study. In other words, student
emotions were nested within their mathematics teachers’ classes (mathematics
teachers’ emotions). Therefore, multilevel structural equation modeling (ML-SEM)
was performed to explain students’ nested data structure into their mathematics
teachers/classes. According to the variables in each level, a doubly latent approach was
used to model students’ anger, anxiety, and enjoyment in mathematics at between-
level (Marsh, Liudtke, Robitzch, Trautwein, Asparouhov, Muthen, & Nagengast,
2009). For this, aggregated student emotions scores were used at between-level.
Therefore, the effects were simultaneously estimated at both within and between-

levels. The proposed structural model was presented in Figure 4.5.

Between-Level

Teacher Teacher Teacher
Enjoyment Anxiety Anger

S_tudent Student Student
Enjoyment Anxiety Anger

Within-Level

Figure 4.5. The hypothesized structural model for the Research Question 2b
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The run of ML-SEM resulted an acceptable model fit to the data with the following fit
indices: »? (154) = 1268.65, p < .05, RMSEA = .037, CFl = .96, NNFI = .95,
SRMRuiithin = .013, and SRMRupetween = .105. According to the findings, both CFI and
NNFI values were above .95, RMSEA, and SRMRuitin values were below .05. As
proposed by Schermelleh-Engell, Moosbrugger, and Miiller (2003), SRMRhpetween
values should be .10 or below to talk about the model fit for multilevel data. The index
values were within the boundaries of an acceptable model fit. The standardized
estimates and errors of items and item parcels for within-level and between-level

constructs were given in Table 4.24.

Table 4.24.

Standardized Estimates and Error Variances of ML-SEM

Within-Class
Estimate SE

Student Enjoyment

Enjoyment P1 74 .01

Enjoyment_P2 .99 01
Student Anxiety

Anxiety P1 .88 .01

Anxiety P2 .87 .01

Anxiety_P3 .85 .01
Student Anger

Anger_P1 .90 .01

Anger_P2 .88 .01

Between-Class

Teacher Enjoyment

Item 1 .82 .04

Item 6 .86 .02

Item 7 .76 .05

Item 11 .90 .04
Teacher Anxiety

Item 2 49 .06

Item 8 .66 .07

Item 10 71 .07

Item 12 .84 .05
Teacher Anger

Item 3 75 .04

Item 4 .82 .04

Item 5 87 .03

Item 9 75 .06
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4.5.6.1. Direct Effects for the Multilevel Structural Model Results for the
Research Question 2b

The direct effects of mathematics teachers’ enjoyment, anxiety, and anger on their
students’ enjoyment, anxiety, and anger in mathematics were reported, respectively.
According to the results, there was no significant relationship between mathematics
teachers’ enjoyment and their students’ enjoyment in mathematics (5 = .06, p > .05),
mathematics teachers’ anxiety and their students’ anxiety in mathematics (8 = .07, p >
.05), and mathematics teachers’ anger and their students’ anger in mathematics (5 =
.06, p > .05). Path coefficients and error variances for the multilevel model were
presented in Table 4.25. Besides, the dashed lines indicated non-significant paths in
the model in Figure 4.6.

Table 4.25.

Path Coefficient Results for Teacher and Student Emotions in Mathematics
Variable B SE
Student Enjoyment on

Teacher Enjoyment .06 .07
Student Anxiety on

Teacher Anxiety .07 .07
Student Anger on

Teacher Anger .06 .08
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Between-Level

Teacher Teacher Teacher
Enjoyment Anxiety Anger

..06 .07 .06

Student Student Student
Enjoyment Anxiety Anger

Within-Level

Figure 4.6. The structural model for the research question 2b

Note. Dashed lines referred to non-significant paths

4.6. Qualitative Findings

The third research question attempted to explain teachers’ perceptions of how their
students” mathematics achievement emotions are shaped through the learning process
and interactions with their mathematics teachers. Accordingly, how 7" and 8"-grade
students’ emotions in mathematics are shaped through the learning process, and their

interactions with mathematics teachers were explained from teachers’ perspectives.

4.6.1. Students’ Mathematics Achievement Emotions during the Learning
Process

The findings of the interviews to portray how students’ achievement emotions in
mathematics are shaped through the learning process and interactions with their
teachers revealed four main themes: types of students’ emotions in mathematics

learning and teaching, sources of students’ emotions in mathematics, consequences of
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students’ emotions in mathematics, and strategies to regulate students’ emotions in

mathematics.

4.6.1.1. Types of Students’ Emotions in Mathematics Learning and Teaching
All of the teachers agreed that students have been experiencing anxiety and enjoyment
in mathematics. However, some of the teachers rejected students’ experience of

mathematics anger.

Except for these emotions, both teachers mentioned some other positive and negative
emotions in mathematics learning environments. For instance, Teacher B mentioned
students’ happiness in mathematics, “When | say math, their eyes are shining, and they
are smiling, they are happy.” Teacher | pointed out students’ excitement in
mathematics as “They are excited during the lesson, but they become more excited
before the exams. They study for the exam and want to see whether they become
successful or not.”” In addition to these, the experience of relief, passion, relaxation,

and satisfaction was expressed in mathematics classes.

On the other hand, not only positive but also negative mathematics emotions seemed
to arise. For example, Teacher | expressed her students’ boredom in mathematics,
“Sometimes, some of the topics in mathematics require direct instruction. Students are
bored. You understand when the flow of the lesson is stable.” Besides, fear,
hopelessness, sadness, stress, and unhappiness were also reported by mathematics
teachers. To illustrate, Teacher N mentioned students’ feelings of sadness and anxiety
in mathematics, “Students say that ‘teacher, | can’t do, I can't understand you,’ but
they don’t experience anger. | didn 't see the anger in their eyes. They get anxious and
become sorry and question themselves on why they can’t do”. Teacher M also
commented on students’ unhappiness and fear toward mathematics, “Rather than hate,
I think they don't love, or they are unhappy, or they get anxious. There is a fear of

mathematics as well. They feel as if mathematics is a particularly important thing that
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requires respect. There are more signs of anxiety and fear rather than hate in my

personal view.”

4.6.1.2. Sources of Students” Emotions in Mathematics
Teachers also talked about the possible reasons for mathematics emotions. The reasons
were classified into sources of positive emotions in mathematics and sources of

negative emotions in mathematics.

4.6.1.2.1. Sources of Positive Emotions in Mathematics

The interviews with teachers unraveled that students’ positive emotions were based on
teacher-related and student-related factors. Teacher-related factors are teachers’
instructional practices, including using rhymes, codes, and storytelling (n=2), and
games (n=3) while explaining a topic. Besides, cooperative learning activities (n=2)
and external rewards (n=1) are other teacher-related factors. The following quotes
present the relevant instructional practices being the sources of positive emotions in
mathematics, “While explaining a topic, | use rhymes, codes and employ storytelling.
Students like these methods and exclaim that “wow how forty minutes passed!”
(Teacher A, using rhymes, codes, and storytelling),

| formed three groups in the class, considering the seating arrangement of
students. | start asking questions from easy to difficult ones. The student comes
to the board to solve the problem and gets the point for their groups. ...Groups
of students will take stars when they come to the board. The group with three
stars will receive an award. | took the group with three stars to ‘Kagis Evi.’
(Teacher B, use of external rewards )

As well as teachers’ instructional practices, teachers’ supportive practices were also
articulated by some teachers as possible reasons for students’ positive emotions in
mathematics. These practices were a teacher’s friendly manner (n= 2), teachers’ use
of humor (n=5), and mathematics teachers’ attention toward students’ problems (n=1).
The following quotes present examples for these practices, “l am trying to teach the
lesson by using humor. If I am humorous, students enjoy the lesson.” (Teacher D, use

of humor)
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Whenever there is a case at school, other teachers say their students to cope
with the problems by themselves or directing them to go to the school
administration, but I don’t like doing this. I tell them, ‘Call both sides, these
are my students, please tell me what my students had done, and you cannot
behave them like that too.’ [ always support them whenever a problem appears.
Such kind of things made them love mathematics. I am sincere that at least 20
students in this class hadn’t been loving mathematics before. (Teacher B,
mathematics teachers’ attention toward students’ problems)

There were also some student-related factors leading students to experience positive
emotions in mathematics. These are possessing prerequisite knowledge in
mathematics (n=2), students’ perceptions of math topics as easy or well-known (n=5),
and students’ ability to understand mathematics topics (n=4). Some of the teachers
mentioned such student-related factors, “To me if students come to the class by
satisfying the prerequisite knowledge, they start to understand and solve problems,
they enjoy.” (Teacher D, possessing prerequisite knowledge in mathematics), “If there
is an easy topic, then students solve questions. When the bell rings, students exclaim
that ‘wow the lesson passed very shortly, | wish there would be one more hour! *
(Teacher C, students’ perceptions of math topics as easy), “...If they already know the
topic, they become happy whenever they repeat it. They observe their ability during
practicing the topic and enjoy it.” (Teacher M, students’ perceptions of math topics as
well-known), “If they comprehend the topic, this makes them very happy.” (Teacher
N, students’ ability to understand mathematics topics)

Last, students have also been experiencing positive emotions in mathematics
contingent upon several affective factors. These are loving mathematics teachers
(n=6), feeling of comparison and competition (n=6), and feeling of accomplishment
(n=10). Accordingly, some of the teachers responded as follows, “They try to listen to
the course because they love me. There is a dialog between the students and me, and
we improved this dialog in time.” (Teacher E, loving mathematics teacher), “When 1
ask a question, I sometimes tell students ‘I'll give extra credits for the one who solves
the first.” Then, they display a high interest to solve the question and get the

credits.”(Teacher N, feeling of comparison and competition)
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Three teachers expressed their students’ feeling of accomplishment as follows, “They
do as they enjoy...They experience the feeling of ‘I can succeed, and | experience
enjoyment,” but if they do not love the topic, no hand raises in the class.” (Teacher F),
“They become happy due to the feeling of accomplishing something. The feeling of ‘I
can be able to solve this question,  and the feeling of ‘I succeeded this’ make students
being more motivated.” (Teacher 1).

The feeling of accomplishing something... Mathematics is seen as a difficult
subject area in our country. Students think that ‘If I achieve in mathematics, |
can do something in life.’...Students have a perception that ‘If I can solve a
problem, I can solve other things.” This perception makes students being
enjoyed. (Teacher E)

4.6.1.2.2. Sources of Negative Emotions in Mathematics
The interviews with teachers unraveled four main sub-themes for the possible reasons
for students’ negative emotions in mathematics. These are parent-related, student-

related, curriculum and instruction-related, and assessment-related factors.

Strict manner of parents toward students’ grades (n=8), parents’ expectations and
reflections about mathematics (n=6), and parents’ comparisons of their children with
others (n=3) were portrayed to be the sources of students’ negative emotions in
mathematics. Some of the teachers argued about the parent-related factors as follows,
“Students are afraid of not performing well. Parents place pressure on them. They
command them getting 90 points in mathematics, and they don't accept any grade
below this.” (Teacher A, strict manner of parents toward students’ grades), “There is
a high expectation for students. | think, parents compete more than their children. If
expectations are high, students stress out more.” (Teacher K, parents’ expectations
and reflections about mathematics), “Parents cause more competition. They ask for
their children getting higher grades, and become superior to others.” (Teacher F,
parents’ comparisons of their children with others). The following quotes also present

some examples of parent-related factors.
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Most parents expect their children the grades that they couldn’t receive, the
school they couldn’t study, and the jobs they couldn’t work. Thus, children feel
high pressure. I think it is not true... Our parents are more ambitious than their
children (Teacher N, parents’ expectations, and reflections about mathematics).

There is student anger because of the parent. If the parents are in a high
expectation and question their children’s math profile regardless of thinking
students’ capabilities, students become unsuccessful although they put an
effort. So, there will be more unhappy students hating from mathematics.
(Teacher M, parents’ expectations and reflections about mathematics)

Parents are ready for a comparison of their children. Rather than small
competitions among students, there is an ambition among parents to increase
their expectations for their children and make comparisons. This expectation
might be due to anxiety for the future of their children. (Teacher D, parents’
comparisons of their children with others)

Students have also been experiencing negative emotions due to student-related factors.
These are fear of failure (n=7), students’ low level of mathematics self-efficacy, or
self-confidence (n=11). Three teachers mentioned students’ fear of failure as follows,
“The biggest reason is thinking about their failure, so they experience anxiety.”
(Teacher L), “I think, the feeling of incapability and fear of failure... There is a desire
for success, but they also have a fear of failure.” (Teacher J). One teacher also

commented on students’ fear of failure as follows,

Mathematics anxiety is related to fear of failure. Students may succeed as they
know, but there is such fear. I think this fear is present in Turkey. Most of the
students could not solve the questions in nationwide exams due to this anxiety.
(Teacher I)

Two teachers expressed students’ low level of mathematics self-efficacy or self-
confidence as follows, “They think that they cant do mathematics.” (Teacher E),
“There is a student in my class. He is not interested in the lesson and put his head to
the desk. I warn him to get up, but he says that ‘“Teacher, I can t do, I don t understand.’
He accepts this idea, and it reflects helplessness.” (Teacher K). One teacher also

stressed students’ low level of mathematics self-efficacy or self-confidence.

I ask students to tell their answers, but they say that ‘I did, but it is most
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probably incorrect.” I become so upset that even they bring me the answer, they
think that it is incorrect. There is no self-confidence, and there is a belief of
inability in their minds. (Teacher C)

Besides, students’ inability to understand abstract concepts (n= 3), students’ low level
of mathematics intelligence (#=2), students’ previous experiences related to former
mathematics teachers (n= 2), and students’ lack of prerequisite mathematics
knowledge and skills (n=8) were given as some of the student-related factors for the
sources of negative emotions. The following quotations present expressions about
some of the student-related factors, “You know, mathematics is a cumulative
course... .... They tell me that ‘my background is not good I never understand’ as an
escape from their stand.” (Teacher G, students’ lack of prerequisite mathematics

knowledge and skills )

... mathematics has a spiral nature. You extend your knowledge in math. I think
students are coming with a lack of prerequisite knowledge. I apply a pre-test
before starting a new topic and remind the previous topics with some questions.
However, some children say that ‘I didn’t understand this topic last year’ and
give up initially, so addressing these children becomes difficult. (Teacher I,
students’ lack of prerequisite mathematics knowledge and skills)

The experienced anxiety was due to their former mathematics teachers. The
teacher had told them, ‘Nobody could obtain 100 from my exam.” Namely,
there was a kind of fear, always in discipline, and control, not even permission
for breathing; some of the students had conspicuous fear, and they were
shaking. As an example, I called one of the students to the board. The aim was
to meet with her, and she started crying. However, now she is ranked second in
the school. (Teacher B, students’ previous experiences related to former
mathematics teachers)

Also, students’ questioning the utility of mathematics (n=2), students’ disinterest
toward mathematics (n=2), students’ bias against mathematics (n=7), students’ study
skill problems (n=5), students’ unwillingness to persist (n= 2), students’ lack of study
(n=6), students’ adaptation problems to teachers’ teaching styles (n= 2), and students’
puberty period problems (n=4) were expressed some of the student-related factors for
the sources of negative emotions. Some of the teachers commented on these, “l have

an idea of students* mathematics anger. Students generally ask how | get benefit from
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mathematics. We can 't agree on this issue. For instance, they tell me where I will use
the percents in real life.” (Teacher I, students’ questioning the utility of mathematics),
....... They study, but the method they use is not appropriate for mathematics, so they
get angry with mathematics...” (Teacher D, students’ study skill problems)

Other than parent-related and student-related factors, students’ negative emotions
could also arise due to curriculum and instruction related factors, such as the increasing
difficulty level of mathematics subjects (n= 8), challenging nature of the 7""-grade
mathematics curriculum (n=3), and the use of direct instruction (n= 2). The following
quotes present the relevant curriculum and instruction related practices being the
sources of negative emotions in mathematics, “......... The most important reason is
that students lose their interest toward mathematics as the difficulty level of the
subjects increase.” (Teacher L, the increasing difficulty level of mathematics
subjects), “I think, it depends on the subjects. There are topics in mathematics that
students like and dislike. While explaining a topic, students’ interest may decline as
the difficulty level increases, and they may alienate from the course.” (Teacher N, the
increasing difficulty level of mathematics subjects), “7"-grade mathematics subjects
are difficult. Sometimes, students get bored. | teach three hours successively, and three
hours of mathematics might become dull for students.” (Teacher C, challenging nature

of the 7""-grade mathematics curriculum)

Last, students’ negative emotions were also portrayed to be due to assessment-related
factors, such as the new high school placement system ( n=7), and the mismatch of the
questions in the Transition to High School Exam (LGS) and the current mathematics

curriculum (n=7). Some teachers argued about these as follows:

The new assessment system is complicated because we didn’t teach students
considering this exam’s difficulty level. As students know their current math
profile, they may experience learned helplessness. They may think that ‘I
wouldn’t do, even I do, I would do to some extent.’ Thus, in this class, I don’t
observe any serious effort. (Teacher M, the new high school placement system)
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The questions | solve are not related to LGS questions. It is a fact that students
have been studying for seven years, but it is such an expectation for a fish
climbing to a tree. Students were asked questions that could be solved if they
learn it by practicing; that’s why students got puzzled. There is extreme
incongruency, and this is the most crucial thing that makes students anxious.
Students should have learned well from my teaching, and they should have
gone further on it. (Teacher D, the mismatch of the questions in the Transition
to High School Exam (LGS) and the current mathematics curriculum)

We generally ask questions at the application level, but LGS questions require
verbal skills. For instance, while teaching the circle, I ask the perimeter or area
only in the application level, but the explanation of the circle is integrated into
the functioning of a clock in LGS. Thus, students cannot adapt their thinking
accordingly. (Teacher E, the mismatch of the questions in the Transition to
High School Exam (LGS) and the current mathematics curriculum).

Students had difficulty in understanding the new question types. These
questions require reasoning and comprehension, so students started to think
about their inability this year. ... They are under great pressure due to changing
assessment system and question types. They possess a fear of failure and fear
of not understanding what they have read. Mathematics requires reasoning, but
even we didn’t understand some of the LGS questions when we read for the
first time. This situation creates anxiety for students. They are right because
the current textbook doesn’t include such new questions. We just explain the
theoretical part, but the exam covers both theory and logic... The questions are
appropriate to the curriculum, but the question types and the questioning styles
are the main issues. There is a mismatch between the questions in textbooks
and asked in LGS, which is very distressing for children. (Teacher K, the
mismatch of the questions in the Transition to High School Exam (LGS) and
the current mathematics curriculum)

4.6.1.3. Consequences of Students’ Emotions in Mathematics

According to teacher interviews, the consequences of students’ emotions in
mathematics could be subsumed under two main themes. These are the consequences
of positive emotions and the consequences of negative emotions in mathematics. These
themes were also divided into sub-themes, which were explained in the following

sections.
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4.6.1.3.1. Consequences of Positive Emotions in Mathematics

Teacher interviews revealed that students’ positive emotions in mathematics gave rise
to physical symptoms, including smiling (n=3) and shining eyes (n=2). Some teachers
provided examples for such physical symptoms as follows, “When | say mathematics,
their eyes are shining, they always smile, they are very happy” (Teacher B, smiling;

shining eyes), “They reflect on their faces. Their mimics change... ... .... they smile.’

(Teacher G, smiling)

In addition to physical symptoms, positive emotions were posited to yield behavioral
effects, such as sharing feelings with mathematics teachers (n=2). This effect was
reported in the expression of Teacher L, “They tell me that they love the lesson”
Besides, an increase in student engagement (n=11) was also mentioned to be one of
the behavioral effects of positive emotions in mathematics. Two teachers commented
on this as follows, “They become so willing to come to the board.” (Teacher F), “.......
They solve more problems and bring more questions. Students ask me the ones that
they couldn't do, or they request me solving the unsolved ones during the lesson.”

(Teacher I). One teacher also commented on student engagement as follows,

If they can do mathematics, they become happy, and their engagement
increases. You hear their voice. If the engagement is low, there will be silence,
and the class energy will be low. However, when students engage in the lesson,
each student states his opinion and smiles. You observe their reactions and their
happiness. (Teacher M)

4.6.1.3.2. Consequences of Negative Emotions in Mathematics

As argued by mathematics teachers, there were also several consequences of negative
emotions in mathematics. Accordingly, negative mathematics emotions seemed to
induce physical symptoms in students. These are sweating (n=1), looming (n=1),
crying (n=2), glowing (n=1), shaking (n=1), and swinging one’s feet (n=1). Some
teachers mentioned the physical symptoms of negative emotions in mathematics as
follows, “When | deliver the exam papers, there is extreme anxiety on students.

Namely, | see that they are sweating. There is much more physical expression, such as
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their eyes are moving around as if they would take the last exam in their lives.”
(Teacher D, sweating; looming).

On the other hand, the interview findings pointed out the behavioral effects of students’
negative emotions in mathematics. These were interrupting the class (n=6), giving up
studying, or listening to the course (n=9), suppressing the feelings (n=4). Some of the
teachers put forth students’ experiences in their classes as follows, “They don't care
and try to interrupt the lesson.” (Teacher A, interrupting the class), “Sometimes, they
attempt to interrupt the lesson by talking. They are trying to make me angry by
interrupting the lesson. They think about how to make me angry because when you get
angry, you start to give advice; it is natural.” (Teacher E, interrupting the class),
“Students distract each other ’s attention and interrupt the lesson when they get bored.”
(Teacher M, interrupting the class), “They do nothing and give no reaction. They think
that ‘I get bored, I cannot do this course, and it is over.” They don't care what the
teacher is explaining. If they cannot do it, it is over.” (Teacher E, giving up studying
or listening to the course), “They tend to suppress their stress and not to reveal it.
However, the used force for suppressing it becomes apparent.” (Teacher K,
suppressing the feelings), “Some of them become silent and live with their anxiety in
their inner world.” (Teacher F, suppressing the feelings). One teacher expressed
students’ giving up studying or listening to the course as follows,

When | ask a question in one step, hands raise in the class, whereas they give
up when I ask questions in multiple stages. I think students are used to giving
knowledge. Their anxiety tends to increase when the lesson gets difficult. They
generally give up and leave studying because they believe that ‘I can’t do!” or
ridicule their friends and say something to each other. (Teacher I, giving up
studying or listening to the course)
Teachers also mentioned many off-task behaviors that students deal with when they
feel negative emotions. These are drawing the desks (n=3), tearing something (n=1),
playing with pencils (n=1), daydreaming (n=1), throwing something to peers (n=3),
sleeping (n=3), muttering (n=1), praying (n=1). One teacher mentioned these off-task
behaviors as follows, “..... They draw desks, use their pencils, tear something,

scratching, and play with their hairs. They may daydream or snipe his friends. They
233



try to distract their attention to escape from the anxiety.” (Teacher B, dealing with off-
task behaviors).

As mentioned above, students’ behaviors resulting from negative mathematics
emotions were more likely passive-aggressive. Except for these behaviors, some
teachers also indicated students’ direct behaviors under the influence of negative
emotions, such as help-seeking (n=5) and studying more (n=2). Two teachers
commented on these as follows, “I think, anxiety triggers students because they study
if they are anxious.” (Teacher G, studying more)

The conscious students, indeed, find solutions. If they feel anxiety, they come
near me and ask the questions that they didn’t understand.....If they experience
anxiety related to the course, they ask questions, make comments, or they
demand being guided and ask, ‘What should we study or how should we do?”
(Teacher J, help-seeking)
4.6.1.4. Strategies to Regulate Students’ Emotions in Mathematics
Teachers tried to employ several strategies to regulate their students’ emotions in their
mathematics classes. They utilized instruction-related and affective support strategies.
For instruction-related strategies, teachers mentioned that they were generally using

student-centered teaching practices (n= 3). One teacher commented on this,

I want students to be active in class. If I explain a topic, I divide it into small
steps rather than giving the full information. I want my students to access the
knowledge by themselves...Namely; I try to employ student-centered
education. (Teacher I)

Teachers also mentioned using peer support and peer modeling (n=8) as an instruction-
related strategy to regulate students’ emotions. Some teachers shared their experiences
in using peer support and peer modeling as follows, “I make successful student sit near
the one who is not good at math. If | explain the topic for two times, the high achiever
explains to his peer for the third time.” (Teacher C, using peer support and peer
modeling), “They help each other by sharing their knowledge, and they may decrease
their anxiety. (Teacher I, using peer support and peer modeling). Two teachers also

provided examples of using peer support and peer modeling in their classes.
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One student can come to the board, and the other cannot in a group, so I tell
them, ‘you can help your friend by explaining the topic.” They teach each
other, and they gush to get points in the group. (Teacher B, using peer support
and peer modeling)

Although I am a teacher, students sometimes understand well from a peer. For
example, I write algebraic equations side by side like 5x+5, but others may
report 5x and then five below this. Students may understand well from the
second one. There is no difference between them, but students may prefer the
ones explained by their peers. Therefore, I bring two students together with
different achievement levels. The one with high math achievement makes their
peers study. Sometimes, students come near me and say that ‘Teacher, I didn’t
understand when you explained, but I understood from my peer.” It doesn’t
disturb me, and I like this. (Teacher H, using peer support and peer modeling)

There are also some other instruction-related strategies adopted by teachers to regulate
their students’ emotions, including activities and games (n=7), drills and practices
(n=3), teaching from basic to advanced level (n=6). The following quotes present the
relevant practices to regulate students’ emotions in mathematics, ““I explain from basic
to advanced level. If you address each student’s level and develop a feeling of
accomplishment, students’ interests could be garnered.” (Teacher F, teaching from

basic to advanced level)

I apply the ‘Para Puan System’ in the class, and they may evaluate their
performances. When 1 explain a topic, they start to solve questions. Each
question has an already determined score. They should solve these questions
within the given time to gain these scores. In the end, I provide answers. I then
check the students’ notebooks. If they solve the question correctly, they receive
the score for this question... They may control their anxiety within a limited
time, and they are encouraged to solve more problems with this system.
(Teacher M, including activities and games)

I prefer the following basic to advance patterns. Students’ motivation increases
when they notice their ability if they succeed in easy topics. As they get
accomplished, their attitude toward difficult ones changes as well. They could
be more successful if they believe in themselves. (Teacher I, teaching from
basic to advanced level)

Maybe both teachers would say the same thing, but I start asking questions
from the basic level.  move on to the difficult one after they feel that they could
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do. Yes, some things need to be completed, but students’ feelings and happiness
are essential. That’s why I prefer asking more straightforward and doable
questions, so they learn the topic more easily. (Teacher M, teaching from basic
to advanced level)

Teacher interviews also revealed some other instruction-related strategies, adjusting
instruction according to students’ mathematics levels (n=4), re-explaining the topic
(n=4), and allocating extra time for mathematics teaching when necessary (n=3). Some
of the teachers mentioned these strategies as follows, “I ask questions proper to their
mathematics levels to decrease their anxiety, increase their mathematics love, and
make students say | can do this.” (Teacher N, adjusting instruction according to
students’ mathematics levels), “I try to increase their confidence by telling students
the possibility of asking questions to me for the topics they didn’t understand after
mathematics classes, during breaks, and lunchtime.” (Teacher I, allocating extra time
for mathematics teaching when necessary)

For example, | don’t reflect the questions to the board because | don’t want
students to concentrate on just one problem. | want each student to learn by
their learning pace and knowledge, so | want students to look at the questions
individually. (Teacher D, adjusting instruction according to students’
mathematics levels)

Besides, mathematics teachers mentioned that they were employing different types of
assessments (n=6), providing continuous feedback, correctives, and prompts (n=4),
using supplementary sources (n=6), utilizing technology (i.e., smartboards, projection
devices, videos) (n=6), and using social platforms for mathematics assistance (n=2).
Some teachers indicated, “To remove their test anxiety, | apply regular small quizzes
with 4-5 questions for fifteen minutes.” (Teacher I, employing different types of
assessments), “I tell students, ‘Is it like that? Don 't skip this or you couldn 't see this
part, there was a mistake, look it again.’ If they solve the question, their motivation
gets better.” (Teacher M, providing continuous feedback, correctives, and prompts),
“If the topic is abstract, | try to make it concrete. The smartboard made our job easy
because there are videos prepared for these topics. We display such appropriate
videos, visuals or materials.” (Teacher G, utilizing technology). Some teachers also
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provided examples of using technology and social platforms for mathematics

assistance

I use technology, and I think it is necessary. ....... For geometry topics, for
instance, students remember well if they see the figure. We use the Education
Information Technologies (EBA) network, and I think it is beneficial. The
topics are explained there, and we use supplementary sources for well-designed
mathematics learning environments. (Teacher K, utilizing technology)

I sometimes send high-level questions through WhatsApp and ask students
which methods they will use to solve the problem. I also send them new
generation questions and their answers. Students explain their reasoning while
solving these questions. It is not I taught the class, and my job is over. I don’t
know other lessons, but there is no such success for mathematics (Teacher B,
using social platforms for mathematics assistance).

Teachers also stated that they connected the mathematics subjects with other
disciplines (n=2) and real-life (n=4). Some of the teachers underlined how to use these

strategies during teaching:

If I know something about the history of the topic, | use this knowledge. For
instance, if | explain the Fibonacci series, | relate this to biology like rabbits’
coupling. | storify how Thales developed a system to measure the height of
pyramids in Egypt. | try to connect the mathematics to real-life to increase
students’ interests (Teacher F, connecting mathematics subjects with other
disciplines)

I assign projects to students regarding their interests. For instance, they like
music; then I say ‘There is mathematics in music, or someone loves cars, and
I tell them, “You need differential equations when designing cars, but you don’t
know this.” If there is such talk, they tend to pay their attention to math.
(Teacher E, connecting mathematics with real-life)

Teacher interviews also led to affective support strategies employed by mathematics
teachers to regulate their students’ mathematics emotions. Accordingly, teachers
expressed encouraging student engagement in mathematics (n=6), encouraging
students to persist (n=6), making students experience success (n=6), giving students
more responsibilities (n=2). To illustrate these, one teacher expressed encouraging

student engagement as follows, “I encourage students being active, but it doesn 't mean
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interrupting the lesson. | mention them ‘You would raise your hands, and you will be
free, and everyone will smile.” (Teacher B, encourage student engagement in

mathematics). The following quotes present the use of given strategies.

To me, no student tells me that “Why you are calling me to the board, | don’t
wanna come!” because | tell them ‘If you think you cannot do this, I will help
you. If you think you make a mistake, don’t be afraid of coming to the board.
I may also make mistakes while solving the questions.’ Then, the student would
not feel anxiety. (Teacher F, encourage student engagement in mathematics)

I try to persuade students to do math because they think that ‘If I respond and
make a mistake, I would be ashamed.’ I generally try to calm down students
who may ridicule their friends. I also persuade students about the idea that they
may learn from their mistakes, and making mistakes is a common situation.
Then they become more sympathetic. (Teacher I, encourage students to persist)

You may not do mathematics. | can’t do art, for example, or have musical
skills. Mathematics is a skill; you have to put effort. You may not solve the
problem, but you should try and think positively. (Teacher H, encourage
students to persist)

Last, teacher interviews revealed that teachers were using some other affective support
strategies, such as paying attention to their verbal and body language (n=8), calming
students (n=8), and not giving any punishment to them (n=3), talking to students
individually if necessary (n=3). Accordingly, some of the teachers mentioned these
strategies as follows, “First, | relax the student. If the student attempts to remember
the knowledge, | try to emotionally support them and explain that the exam is not so
important.” (Teacher M, calming students), “First, | try to not reprimand students
when they ask a question. | think this is one of the most important things. Sometimes,
they ask questions that make me freak out, but I don 't reflect this to students. | don't
demoralize them.” (Teacher L, paying attention to their verbal and body language).
Some teachers also commented on these strategies as in the following:

... 1 pay attention to my body language very much. I don’t adopt a strict
attitude, a closed position during communication, or any defensive manner in
my body language... I sit calmly and don’t use mimics. | smile all the time and
never increase my tone of voice toward the student. (Teacher B, paying
attention to their verbal and body language)
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They get very anxious during the exams. | go near them and say, ‘You know
this, just calm down, take a breath.” I know that they will experience the same
problem during the LGS. If they cope with their anxiety and stress with my
persuasions, they will succeed in LGS. (Teacher D, calming students)

| talk individually, especially while checking their exams. Students may have
done something incorrectly. | call the student and ask what they have tried to
do....... I want students to feel about being valued. | motivate them by telling,
‘I know you understand, but I have to give this grade, but if you try hard, | will
give you higher grades for your oral exam.” (Teacher K, talking students
individually if necessary)

4.7. Summary of the Results

The purpose of the study was three-folded. First, the study aimed to investigate the
relationship between mathematics teachers’ academic emotions, self-efficacy, and
burnout. Second, it was intended to explore the relationship between mathematics
teachers’ academic emotions and their 7" and 8"-grade students’ mathematics self-
efficacy, perceived teaching quality, perceived teacher affective support, and their
achievement emotions in mathematics. Third, the reasons and the relevant processes
behind students’” emotions in mathematics were uncovered by considering the learning
process and students’ interactions with their mathematics teachers. The analyses

revealed different results.

According to the first research question, the direct effects of the proposed structural
model were examined. In this regard, teachers’ sense of personal accomplishment was
a positive predictor of teachers’ self-efficacy for classroom management, student
engagement, and instructional strategies. Besides, teachers’ emotional exhaustion was
a negative predictor of teachers’ self-efficacy for student engagement. Teachers’ self-
efficacy for classroom management and student engagement negatively predicted
teachers’ anxiety and anger, while positively predicted teacher enjoyment in
mathematics. By contrast, teachers’ self-efficacy for instructional strategies negatively
predicted teacher enjoyment and positively predicted teacher anger and anxiety in
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mathematics. Except for direct effects, indirect effects were also examined.
Accordingly, personal accomplishment had significant negative indirect effects on
anxiety, anger, and a positive indirect effect on enjoyment through self-efficacy for
classroom management, self-efficacy for student engagement, self-efficacy for

instructional strategies.

For the second research question, the direct effects of the proposed structural model
were examined Students’ perceived teacher affective support and their perceptions of
teachers’ supportive presentation style positively predicted students’ self-efficacy for
self-regulated learning in mathematics. In contrast, students’ perceptions of teachers’
excessive lesson demands negatively predicted students’ self-efficacy for self-
regulated learning in mathematics. Regarding teaching quality dimensions, students’
perceptions of teachers’ supportive presentation style negatively predicted anger and
anxiety in mathematics and positively predicted enjoyment in mathematics. Besides,
students’ perceptions of excessive lesson demands negatively predicted student
enjoyment and positively predicted anxiety and anger in mathematics. Students’
perceived teacher affective support, on the other hand, negatively predicted anger in
mathematics. Last, there was no significant relationship between mathematics
teachers’ anger, anxiety, enjoyment, and students’ anger, anxiety, and enjoyment in
mathematics. Except for direct effects, perceived teacher affective support and
students’ perceptions of their mathematics teachers’ supportive presentation style had
significant positive indirect effects on enjoyment, and negative indirect effects on
anger and anxiety in mathematics through self-efficacy for self-regulated learning.
Besides, students’ perceptions of excessive lesson demands had significant positive
indirect effects on anger and anxiety, and a negative indirect effect on enjoyment in
mathematics through self-efficacy for self-regulated learning in mathematics.

The qualitative interviews unraveled four main themes to explain how 7" and 8"-grade
students’ emotions were shaped through the learning process and students’ interactions

with their mathematics teachers. These themes might be given as in the following:

240



types of students’ emotions in mathematics learning and teaching, sources of students’
emotions in mathematics, consequences of students’ emotions, and strategies to
regulate students’ emotions in mathematics. Students experienced many positive and
negative emotions, including enjoyment, happiness, excitement, relief, passion,
relaxation, satisfaction, anger, anxiety, fear, hopelessness, sadness, stress, and
unhappiness. The sources of students’ emotions might be divided into two categories
considering their valence. Namely, students’ positive emotions might stem from
several teacher and student-related factors. In contrast, students’ negative emotions
generally arise due to parent, student, curriculum and instruction, and assessment-
related factors. Experienced emotions also induced several physical symptoms and
behavioral effects. Last, teachers employed several instruction-related and affective
support strategies to regulate their students’ emotions in mathematics classes. The
summary of the main and sub-themes obtained from teacher interviews are presented

in Figure 4.7.
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CHAPTER 5

DISCUSSION

“You cannot prevent the

birds of worry and care

from flying from your

head, but you can stop

them from building a

nest in your hair.”

Proverb

The last chapter discusses the findings considering three critical points: teacher
academic emotions and affect-related variables, students’ achievement emotions and
affect-related variables, and teachers’ perceptions of student achievement emotions
and emotion formation process. First, the findings were compared with the current
literature, and the results were discussed. Second, the implications of the findings for
education, theory, and research were presented. Afterward, the recommendations for

further research were given regarding the limitations of the study.

5.1. Conclusion of the Results

This study encompassed three purposes. First, it was intended to reveal how middle
school mathematics teachers’’ academic emotions, self-efficacy, and their sense of
burnout were related. Second, the findings would be essential to discuss the
relationship between 7" and 8"-grade students’> achievement emotions in
mathematics with their mathematics self-efficacy, perceived teaching quality,
perceived teacher affective support, and their mathematics teachers’ emotions. Along
with the quantitative findings, the study also portrayed how students’ emotions in
mathematics are shaped through the learning process and students’ interactions with

their mathematics teachers.
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Given that this study included a distinct group of participants and several data analysis
methods, the employed measures for both student and teacher groups would also be
different. In this regard, one of the study goals was to translate and adapt the Teacher
Emotions Scale (TES) and Perceived Teaching Quality (PTQ) to the Turkish language
and check their psychometric qualities. In light of the adopted theoretical framework,
the current literature and the original scales, the hypothesized factor structures, and the
internal consistency estimates were verified by the pilot and main study findings.
Accordingly, the three-emotions factor model fit for TES with appropriate fit indices
and reliability findings. Besides, the two-factor model worked well for the PTQ scale
except for one-item, which had considerably lower reliability estimates across other
items in both studies. This item was dropped from the scale, and one item was added
to the final version of the scale. Consequently, TES and PTQ could measure teacher’
emotions and students’ perceptions of teaching quality. The study’s findings were
discussed regarding teacher and student groups in the next sections in line with the

research questions.

5.1.1. Teacher Emotions and Affect-Related Variables

The proposed model revealed a positive relationship between personal
accomplishment and the dimensions of teacher self-efficacy and negative relationships
between emotional exhaustion and teacher self-efficacy for student engagement. These
findings were supported by the majority of the studies in the literature (e.g., Aloe,
Amo, & Shanahan, 2014; Egyed & Short, 2006; Evers, Brouwers, & Tomic, 2002;
Fives, Hamman & Olivarez, 2007; Gastaldi, Pasta, Longobardi, Prino, & Quaglia,
2014; Sarigam & Halis, 2014; Schwarzer, Schmitz, & Tang, 2000; Tabatabaee-Yazdi,
Motallebzadeh, & Ashraf, 2014). Additionally, in Biimen (2010) and Lauermann and
Konig’s (2016) studies, the authors inversely examined the personal accomplishment
dimension; in other words, they looked at the relationship between reduced personal
accomplishment and teacher self-efficacy dimensions. According to the findings, there

was a negative relationship between the stated variables, supporting this study.
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Bandura’s (1997) triadic reciprocal model might explain the bidirectional relationships
in this study. In this model, personal, environmental, and behavioral factors are
reciprocally related. For example, emotional exhaustion may stem from several
contextual factors. These are related to classroom conditions, such as discipline
problems, overcrowded classrooms, student failure, deficits in learning sources, and
teaching materials (Biimen, 2010; Ercan Demirel & Cephe, 2014; Yildiz Durak &
Seferoglu, 2017; El Helau et al., 2016; Gavish & Friedman, 2010; Hastings & Bham,
2003; Payne McLain, 2005; Ozdemir, 2009; Sezer, 2012). As a result, the emotional
exhaustion would be associated with lower teacher self-efficacy for student
engagement. In addition to this, these findings might also be explained by sources of
self-efficacy. Among the four sources, people’s physiological and affective arousal are
influential in efficacy judgments. In other words, extreme levels of stress, fear, and
anxiety might undermine people’s capability judgments over the designated task
(Bandura, 1997). In this regard, teachers’ emotional exhaustion could also be a sign of
overexploitation of emotional resources (Maslach, 2003). Such overexploitation may
lead to a decline in self-efficacy for student engagement because of the feeling of drain

and tiredness due to extreme arousal.

On the other hand, teachers’ sense of personal accomplishment purports teachers’
feelings of fulfillment in their intended goals. Presumably, these goals are closely
related to student-related outcomes, so personal accomplishment might be the outcome
of student success, which might be a contextual factor in the triadic reciprocity model.
In addition to the triadic reciprocity model, personal accomplishment might be
considered in line with Bandura’s proposition of the mastery experience as the most
influential self-efficacy source. As stated by Bandura (1997), people’s enactive
experiences, including accomplishments, play a critical role in their beliefs to their
capabilities to complete a given task in the future. Teachers with success history will
more likely believe in their knowledge and skills relevant to ensure classroom
management, student engagement, and instructional strategies. That was also

supported by several studies regarding the relationship between personal
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accomplishment and different teacher self-efficacy dimensions (Egyed & Short, 2006;
Fives, Hamman & Olivarez, 2007; Saricam & Halis, 2014; Savas, Bozgeyik & Eser,
2014). In this regard, personal accomplishment might influence teacher self-efficacy
for classroom management, student engagement, and instructional strategies.

Therefore, the findings clarified the proposed bidirectional relationships in the model.

Even though significant relationships were found for personal accomplishment and
emotional exhaustion with the stated teacher self-efficacy dimensions, there was no
relationship between emotional exhaustion and teacher self-efficacy for classroom
management and instructional strategies. There was also no significant relationship
between depersonalization and teacher self-efficacy dimensions. These findings,
however, contradicted with the results of several studies (e.g., Aloe, Amo, &
Shanahan, 2014; Brouwers & Tomic, 2000; Biimen, 2010; Egyed & Short, 2006;
Dicke, Parker, Holzberger, Kunina-Habenicht, Kunter, & Leutner, 2015; Fives,
Hamman, & Olivarez, 2007; Gastaldi, Pasta, Longobardi, Prino, & Quaglia, 2014;
Khani & Mirzaee, 2015; Lauermann & Konig, 2016; Saricam & Halis, 2014; Savas,
Bozgeyik, & Eser, 2014; Schwartz, Schmitz, & Tang, 2000; Skaalvik & Skaalvik,
2010; Tabatabaee-Yazdi, Motallebzadeh, & Ashraf, 2014). This result might occur due
to several reasons. First, several studies used different measures to assess teacher self-
efficacy. In Egyed and Short’s (2006) study, the relationship between teacher self-
efficacy and burnout was examined to determine teachers’ decisions on children’s
referral for special education. In this study, the teacher efficacy scale encompassed
teaching and personal teaching efficacy dimensions. Therefore, the tendency to
measure teacher self-efficacy was somewhat different from the current study,
restricting further arguments. Similarly, Skaalvik and Skaalvik (2010) aimed to
determine the relationship between teacher self-efficacy, collective teacher efficacy,
teacher burnout, job satisfaction, and some other factors via a structural model.
Teacher efficacy was measured by the researcher developed scale, which was
comprised of a variety of dimensions such as instruction, motivating students, keeping

discipline, adapting education to students’ needs, coping with changes and challenges,
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and cooperating with colleagues and parents. As in Egyed and Short’s (2006) study,
the conceptualization of teacher self-efficacy was ultimately different from the current
study. The contrasting nature of the findings could be tenable to some extent. On the
other hand, Lauermann and Konig (2016) measured teacher self-efficacy with a
unidimensional scale. Their study revealed negative relationships between teacher
self-efficacy and emotional exhaustion, depersonalization, and reduced personal
accomplishment. Again, the difference of employed instruments or the
operationalization of teacher self-efficacy seemed to disclose differential findings that

might not be surprising for people when considering statistical analyses.

The personal accomplishment also had indirect effects on teacher anger, teacher
anxiety, and teacher enjoyment through teacher self-efficacy for student engagement,
teacher self-efficacy for instructional strategies, and teacher self-efficacy for
classroom management. The finding might be supported by several studies. For
example, in Betoret’s (2006) study, the researcher examined the mediator or moderator
role of self-efficacy on the relationship between job stressors and burnout. Findings
confirmed the moderator role of teachers’ perceived self-efficacy among the
association between job stressors and burnout. Similarly, the mediator role of self-
efficacy was also questioned in Yu, Wang, Zhai, Dai, and Yang’s (2015) research.
Accordingly, self-efficacy seemed to mediate the relationship between job stress and
burnout partially. Namely, teachers with low self-efficacy beliefs were more likely to
make external attributions to their teaching accomplishments and neglect their ability
and performance. Parallel to this study’s findings, the personal accomplishment levels
of teachers might indirectly influence teacher’ emotions via teacher self-efficacy while
considering personal accomplishment as a source of self-efficacy. ’In this study, a
sense of personal accomplishment might be considered as enactive or mastery
experiences on a given task. In this perspective, as teachers’ feeling of accomplishment
increases, their self-efficacy would more likely increase, which plays a predictor role

in their emotions.
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The current study also disclosed positive relationships between mathematics teachers’
enjoyment and self-efficacy for classroom management and self-efficacy for student
engagement. In contrast, the direction of the relationships was negative for anger and
anxiety. The structure of the relationships was also supported by the findings of many
studies in the literature (e.g., Brigido, Borrachero, Bermejo, & Mellado, 2013;
Borrachero, Brigido, Costillo, Bermejo, & Mellado, 2013; Buric & Macuka, 2017,
Chen, 2018; Gresham, 2009; Hasher & Hagenauer, 2016; Stephanou, Gkavras, &
Doulkeridou, 2013; Swars, Daane, & Giesen, 2006). In social cognitive learning
theory, personal, behavioral, and environmental factors are reciprocally and
dynamically related. Self-efficacy affects people’s thought patterns, choices,
regulation of learning, perseverance, and physiological and affective arousal (Bandura,
1977, 1982, 1997). Therefore, observing meaningful relationships between teacher
self-efficacy and emotions would be foreseeable. Furthermore, self-efficacy is an
antecedent of emotions in Pekrun’s (2006) control-value theory. In other words,
emotions were more likely to be induced by self-efficacy. People experience more
positive emotions unless their self-efficacy beliefs are low. On the other hand, negative
emotions would likely occur under the conditions in which people experience low self-
efficacy. In this regard, the given association between teacher self-efficacy for
classroom management and student engagement and their anger, anxiety, and

enjoyment seemed reasonable from the lens of theories.

The hypothesized structural model proposed the predictive role of self-efficacy on
teachers’ emotional states, which was theoretically and empirically supported.
However, several studies focused on the predictive role of emotions on self-efficacy
(Jablon, Stoehr & Olson, 2015; Ramirez, 2015; Williams, 2009). Although the
ascribed role was different from the previous studies, the relationship direction was
still the same. In other words, there was a positive relationship between self-efficacy
and positive emotions and a negative relationship between negative emotions. The
only exception was that emotional arousal would predict the degree of self-efficacy
beliefs among people.
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Along with Mills, Pajares, and Herron’s (2005) assertion, there is a dynamic
relationship between anxiety and self-efficacy. Corroborating the primary sources of
self-efficacy, the physiological and affective arousal directly influence people’s self-
efficacy beliefs. In these cases, the extreme level of stress, anxiety, and distress would
diminish beliefs toward accomplishing the given tasks or beliefs to cope with the
challenges (Usher & Pajares, 2008; Pajares, 2006). Therefore, the studies inquiring the
predictive role of emotions on people’s self-efficacy would not be so inconceivable,
which requires looking at the proposed association through a non-recursive
perspective. That is, the reciprocal nature of the relationships might be studied

deliberatively.

Interestingly, the inverse relationships between teacher self-efficacy for instructional
strategies and teacher enjoyment, anxiety, and anger were unexpected findings in this
study. Namely, there was a negative relationship between teacher self-efficacy for
instructional strategies and teacher enjoyment. In contrast, a positive relationship was
found between teacher self-efficacy for instructional strategies and teacher anxiety and
anger. The findings might be the flaws of the employed statistical analysis, but several
arguments might still be asserted for this issue. First, several studies found non-
significant or inverse relationships among the abovementioned constructs. For
example, Etheridge (2016) investigated the extent to which elementary grade teachers’
mathematics anxiety and mathematics self-efficacy explain their mathematics teaching
efficacy. The findings unveiled no significant relationship between mathematics
anxiety and mathematics teaching self-efficacy. Isiksal (2009), on the other hand,
investigated the relationship between mathematics teaching efficacy, mathematics
anxiety, and mathematics self-concept of elementary school pre-service teachers.
According to the results, there was a positive relationship between pre-service
teachers’ mathematics test anxiety and their mathematics teaching outcome
expectancy beliefs. While thinking about the fostering role of a moderate level of
physiological arousal on people’s self-efficacy beliefs (Bandura, 1997), this
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relationship might be reasonable and meaningful for anxiety. Usher and Pajares’s
(2006a, 2006b) studies, for example, revealed the quadratic nature of sixth-grade
students’ physiological states on their academic self-efficacy. In other words, anxiety
seemed to induce the increase of academic self-efficacy to a point. After this point,
self-efficacy seemed to decline based on increased anxiety and became more stable.
Parallel to the main findings, Usher and Pajares (2009) also confirmed the curvilinear
relationship between physiological states and mathematics self-efficacy beliefs of
middle school students. Despite the differences between the participant groups, a fair
amount of anxiety seemed beneficial for self-efficacy. Therefore, the positive
association between teachers’ anxiety and their self-efficacy for instructional strategies

might be considered in this manner.

Second, Usta’s (2015) findings indicated a different standpoint for this study. The
research investigated school and student-level factors and their relations with high
school students’ self-efficacy in Turkey, Greece, and China-Shanghai based on PISA
2012 results. According to the findings, although mathematics anxiety was negatively
related to mathematics self-efficacy in China-Shanghai and Greece, the relationship
was positive for Turkey. This finding might be a cultural issue. In Usta’s (2015) study,
Turkish students may view themselves as capable of doing mathematics. Still, their
anxiety levels were high, which is remarkably similar to the current study. In this
study, Turkish mathematics teachers may consider themselves capable of employing
instructional strategies in their classrooms, but they may also experience high anxiety.
Succinctly stated, lack of self-efficacy for instructional strategies might not be
deleterious for the experience of positive emotions and non-experience of negative
emotions. However, more research is still needed to understand the cultural factor in

the relationship between teachers’ self-efficacy and academic emotions.

5.1.2. Student’ Achievement Emotions and Affect-Related Variables
The hypothesized model revealed a non-significant relationship between mathematics

teachers’” anxiety, anger, enjoyment, and seventh and eighth-grade students’’ anxiety,
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anger, and enjoyment in mathematics. Emotional transmission is a newly emerging era
in educational psychology. The studies mostly focused on the predictive role of teacher
emotions on their students’ emotions, but alas, the findings contradicted the common
literature in this nascent field (e.g., Becker, Goetz, Morger, & Ranelluci, 2014;
Frenzel, Becker-Kurz, Pekrun, Goetz, & Lidtke, 2017; Frenzel, Goetz, Liidtke,
Pekrun, & Sutton, 2009). However, it should be noted that the number of studies was
small and consistently increasing. Even so, several things might be considered while
comparing the results with the findings of these studies. First, most studies employed
experience sampling or an intraindividual approach to testing the emotional interaction
between student and teacher groups. Through the experience sampling approach, the
time in which participants were deeply at the moment could be easily grasped by
recording the students’’ and teachers’> momentary feelings in a given case. In other
words, the experience sampling approach could provide an opportunity to explore
more activity emotions while self-report measures retrospectively examined people’s

emotions.

Additionally, some of the studies also longitudinally examined the presumed
interaction. For instance, in Frenzel et al.”’s (2017) study, the reciprocal relationship
between student and teacher emotions was analyzed by employing a three-wave
longitudinal design. The findings revealed that teacher enjoyment was positively
associated with student perceived teacher enthusiasm, which was also reflected in
student mathematics enjoyment. Even though the researchers could not grasp
participants’ momentary feelings for a specific case as in the experimental sampling
approach, the actual interaction would occur as the data were collected at more than
one-time points. Therefore, the longitudinal design might increase the likelihood of
the imbodying of activity emotions and outcome emotions.

Moving forward, the studies with cross-sectional designs focused more likely on one
specific emotion. To illustrate this, Frenzel et al. (2009) examined whether teacher

enjoyment is contagious by looking at the interrelation between teacher and student

250



enjoyment in mathematics. In this study, only enjoyment as an academic emotion was
regarded. In another study, Keller, Goetz, Becker, Morger, and Hensley (2014)
focused on whether teacher enthusiasm is related to student enjoyment in four different
secondary school domains. Again, one academic emotion was selected. The finding
in this study might be due to the statistical limitations. As the number of outcome
variables increases, the shared variance would be parsed out that the relationships
among the variables might be easily obscured, or relatively stronger relationships may
suppress the effects of lower ones. Thereby, the non-significant association between
teacher and student emotions should be considered by thinking about the limitations
of statistical analyses within the perspective of cross-sectional designs.

On the other hand, there was a significant relationship between students’ perceptions
toward teaching quality and their mathematics self-efficacy. A positive relationship
was inspected between students’’ perceived teacher affective support, their
perceptions toward their teachers’ using supportive presentation style, and their
mathematics self-efficacy. In contrast, the relationship was negative for students’
perceptions toward their teachers’ using excessive lesson demands and their
mathematics self-efficacy beliefs. Klieme, Pauli, and Reusser (2009) stated that
providing a supportive climate was one of the instructional quality dimensions. Such
classroom climates were assumed to include teacher caring, constructive feedback,
displaying tolerance toward students’’ learning errors, and ensuring positive student-
teacher interactions (Brophy, 2000; Klieme et al., 2009). As regarded in this study,
these aspects were related to teachers’ affective support, and generally, the findings
were supported by the literature. For example, in Sakiz, Pape, and Woolfolk-Hoy
(2012) and Sakiz’’s (2017) studies, positive relationships were found between
perceived teacher affective support and their academic self-efficacy in middle school
science and elementary school mathematics classes, respectively. As criticism of the
social cognitive learning theory, the researchers examined the potential association
between academic self-efficacy and psychosocial classroom factors in the form of

teacher caring, teacher encouragement, interest, fairness, valuing, and respect, and
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holding high expectations for their students. These factors seemed to be closely related
to sources of self-efficacy. Accordingly, teachers would be evaluated by middle school
students as credible and expert people in their fields. While thinking about students’
psychological development periods, they would unarguably view their teachers as role
models in their lives. From this perspective, teachers’> manner would preserve a high
value for students’ judgments over their capabilities. Therefore, teacher
recommendations, persuasions, listening, intimacy, and fairness may increase student
academic self-efficacy. Besides, in this case, teachers also use social persuasions and
promote students’ vicarious learning experiences by internalizing supportive
behaviors and physically and verbally supporting their students. Consequently,
students may adopt these behaviors in their lives and display a high sense of self-

efficacy in their mathematics capabilities.

Besides, teaching quality was also examined by looking at some essential teaching
characteristics such as understandability, illustration, enthusiasm, fostering attention,
lack of clarity, difficulty, pace, and expectation level. The findings revealed that
positive teaching characteristics seemed to increase students’’ mathematics self-
efficacy, while negative ones made a decline in their self-efficacy beliefs. Liu, Zhen,
Ding, Liu, Wang, Jiang, and Xu (2018) found a similar finding in their study with
elementary and middle school students. Accordingly, academic support made a
positive contribution to students’ academic self-efficacy in mathematics. Similarly,
Sanchez-Rosas and Esquivel (2016) examined the potential relationship between
college students’ instructional teaching quality and self-efficacy beliefs. Organization,
clarity, illustration/interaction, and the teaching rhythm appeared to increase student’
self-efficacy beliefs. Indeed, this is also related to control-value theory because the
structure and the delivery of the instruction in terms of teacher clarity, difficulty, pace,
understandability, expectations, enthusiasm, illustration, enhancement of student
attention may influence control appraisals (i.e., Becker et al. 2014; Goetz, Keller,
Lidtke, Nett & Lipnevich, 2019; Goetz, Liidtke, Nett, Keller & Lipnevich, 2013).

Based on the fluctuations in these characteristics, students’ academic self-efficacy,
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which one of the control appraisals in Pekrun’s (2006) control-value theory, would be
influenced correspondingly.

According to this theory, student’ self-efficacy was expected to influence their
emotions in the relevant subject domain. In line with this assertion, a positive
relationship was found between student’ mathematics self-efficacy and enjoyment in
mathematics, while the relationship was negative for anxiety and anger. The cited
literature mostly supported the findings. Although the current research mainly focused
on anxiety and its relationship with self-efficacy (e.g., Cooper & Robinson, 1991,
McMillian, 2017; Nie, Lau, & Liau, 2011; Roick & Ringeisen, 2017; Spaniol, 2017
Yildirim, 2011), several studies also examined the given association by including

distinct emotions.

Pekrun, Goetz, Frenzel, Barchfeld, and Perry (2011), and Pekrun, Goetz, Perry,
Kramer, Hochstadt, and Molfenter (2011) explored the predictive role of academic
self-efficacy in college-level students’ joy, hope, pride, relief, anger, shame,
hopelessness, boredom, and anxiety. The findings confirmed the presumed hypothesis
that academic self-efficacy positively predicted positive emotions, while the results
were negative for negative emotions. Calik (2014) also investigated the relationship
among middle school students’ achievement emotions, self-efficacy, and learning
strategy in mathematics based on the control-value theory framework. The findings
indicated positive associations between middle school students’ mathematics self-
efficacy, enjoyment, and pride. In contrast, the relationship was negative for anger,
anxiety, shame, boredom, hopelessness, and mathematics self-efficacy. Likewise, Luo,
Ng, Lee, and Aye (2016) explored the relation of eighth-grade students’’ self-efficacy,
enjoyment, pride, boredom, and anxiety in mathematics. Self-efficacy was denoted as
a control-appraisal for mathematics emotions. The results corroborated the assumption
that self-efficacy positively predicted enjoyment and pride while negatively predicting

boredom and mathematics anxiety.
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Zhen, Liu, Dig, Wang, Liu, and Xu (2017) also inquired on the interrelation between
competence, autonomy, relatedness, satisfaction, academic self-efficacy, positive and
negative academic emotions, learning, and engagement in middle school mathematics,
Chinese and English classes. Although the adopted variables were different from
previous studies, the findings were not surprising that academic self-efficacy was a
positive predictor of students’ enjoyment and pride and a negative predictor of their
anger, anxiety, and boredom in mathematics, English, and Chinese classes. As in this
study, authors might have built their research on more than one theoretical framework
to test their assumptions. For instance, Heckel and Ringeisen (2019) utilized both
control-value and social cognitive learning theory to explain the potential relationship
between college students’ control and value appraisals and their academic emotions.
The findings were in line with many of the research. Accordingly, self-efficacy and

pride were positively related, whereas the relationship was negative for anxiety.

Even though the presumed relationships were confirmed by many studies that adopted
different but relatively similar theoretical frameworks, most of the research mostly
examined one-directional relationships. Control-value theory postulated the role of
self-efficacy on the formation of academic emotions; however, bi-directional
relationships might be taken into account regarding this model’s dynamic nature.
Besides, Mills et al. (2005) also posited that anxiety could be a source and an outcome
for self-efficacy beliefs. Why not this assumption is valid as well for the other
achievement emotions? Along with this assertion, Villavicencio and Bernardo (2013)
explored the extent to which students’ anger, anxiety, hopelessness, and shame
moderate the relationship between their self-efficacy and academic performance in a
trigonometry course. The results pointed out the moderator role of academic emotions
in the relationship between academic self-efficacy and students’ academic
performances in trigonometry. Namely, the decrease in self-efficacy was related to
lower student achievement with the experience of negative emotions. On the other
hand, any increase in self-efficacy was related to higher achievement by experiencing

less anger, anxiety, shame, and hopelessness.
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Contrary to these findings, a few studies also found a non-significant or reverse
relationship between self-efficacy and academic emotions. In Artino, La Rochelle, and
Dunning’s (2010) longitudinal study, the authors sought the relationship between
medical students’ motivational beliefs, achievement emotions, and academic
achievement. Although there was a negative relationship between self-efficacy and
anxiety, no significant association was inspected for enjoyment and boredom. This
result might stem from the suppressing effects of some emotions on others due to the
decline of shared variance resulting from increased emotions. For instance,
Villavicencio and Bernardo (2016) found a positive relationship between enjoyment,
pride, and self-efficacy for trigonometry learning after controlling anxiety effects.
Suffice to say that the prevalence of some emotions may obscure other’ effects in an

association research.

Interestingly, Usta (2015) found a positive relationship between mathematics self-
efficacy and mathematics anxiety in her multilevel study comparing the relationship
between school and student-level factors in Turkey, Greece, and China-Shangai.
Through using PISA 2012 data, the author confirmed the presumed relationships for
the examined constructs except for Turkey. In Turkey, students with high self-efficacy
in mathematics appeared to experience a high level of anxiety. This finding might be
related to the curvilinear relationship between anxiety (Usher & Pajares, 2006a, 2006b,
2009). Besides, this finding could be a result of a cultural issue. Therefore, the research
should not be restricted within the boundaries of one culture, and cross-cultural
comparisons should be made to figure out and frankly talk about the universality of

such relationships.

The observed relationships between teaching quality and achievement emotions in
mathematics should be scrutinized by addressing the direct and indirect effects of
perceived teaching quality and perceived teacher affective support. According to the
findings, teachers’ characteristics of using supportive presentation style (i.e.,
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understandability, illustration, enthusiasm, fostering attention) induced enjoyment in
mathematics and decreased anger and anxiety in mathematics. On the other hand,
teachers’ excessive lesson demands (i.e., lack of clarity, difficulty, pace, and level of
expectation) tended to increase students’ anxiety and anger in mathematics while
yielding a decrease in mathematics enjoyment. According to the control-value theory
model, teaching quality might be categorized in cognitive and motivational instruction
quality as the individual and environmental determinants of emotions. Accordingly,
understandability, using illustrations, displaying high enthusiasm, and keeping
students’ attention at a high level during the teaching process would more likely
increase students’ competency and capability beliefs. This connection would trigger
their positive emotions and dampen the effects of negative ones. However, unclear
instruction, lack of optimal level of difficulty and pace in classes, and extremely high
expectations regardless of students’ current levels may diminish students’ capability
judgments. This connection might result in more negative and less positive emotions
in the relevant subject domain. According to the control-value theory, self-efficacy is
a control appraisal that may intervene in the effects of teaching quality. That might
also explain the potential reasons for the indirect effects of supportive presentation
style and excessive lesson demands on mathematics achievement emotions through

mathematics self-efficacy.

Supportive presentation style and excessive lesson demands dimensions also directly
affected students’ achievement emotions in mathematics. This finding is also
reasonable considering the dynamic nature of the control-value theory. Therefore, the
direct effects of teaching quality elements on students’ mathematics emotions would
not be so surprising. These findings were also supported by many of the literature (e.g.,
Bieg, Goetz, Sticca, Brunner, Becker, Morger, & Hubbard, 2017; Goetz et al., 2013,
2019; Kunter, Klusmann, Baumert, Richter, VVoss, & Hachfeld, 2013; Lazarides &
Buchholzb, 2019). In Bieg et al. (2017), Goetz et al.’s (2013) and (2019) studies, the
experience sampling approach was employed to obtain momentary experiences of

students while examining the abovementioned relationships, so state emotions based
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on teaching characteristics would be more accurately evaluated. For instance, Bieg et
al. (2017) examined the potential impact of teaching methods on high school students’
enjoyment, pride, anger, anxiety, and boredom in mathematics. Compared to direct
instruction, which resulted in less enjoyment and greater boredom, working
individually, in small groups or pairs revealed more enjoyment and pride. Yet, no
difference was accounted for anxiety levels of students across these teaching methods.
Goetz et al. (2013) and (2019) also explored the relationship between teaching
characteristics and students’ achievement emotions in mathematics, physics, German,
English, and French. Teachers’ using a supportive presentation style was positively
related to students’ pleasant emotions and negatively associated with their unpleasant
emotions. Besides, teachers’ excessive lesson demands were negatively related to
students’ pleasant emotions and positively associated with their unpleasant emotions.

These findings both corresponded to the results of this study.

This study’s unexpected finding was the no significant relationship between perceived
teacher affective support and students’ enjoyment and anxiety in mathematics. On the
other hand, a significant negative relationship was identified between mathematics
anger and perceived teacher affective support. However, Sakiz (2012) and Sakiz et al.
(2012) found meaningful and positive relationships between perceived teacher
affective support and academic enjoyment. A negative association was noted between
perceived teacher affective support and academic hopelessness in college middle
school students. Likewise, Sakiz (2017) found a significant and positive relationship
between perceived teacher affective support and academic enjoyment in science. In
contrast, the relationship was negative for academic anxiety and hopelessness in

science for the fourth and fifth-grade students.

Although the perceived teacher affective support’s direct effects seemed to contradict
the current literature, the indirect effects should also be considered. Accordingly,
mathematics self-efficacy appeared to mediate the relationships between students’

perceived teacher affective support and their achievement emotions in mathematics.
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These findings became noteworthy regarding control-value theory, social cognitive
learning theory, and self-determination theory.

Thinking back on Linnenbrink-Garcia, Patall, and Pekrun’s (2016) suggestions toward
the instructional principles to promote students’ motivation and emotions, the authors
recommended teachers to provide competency and autonomy support, sense of
relatedness for their students by displaying enthusiasm, friendliness, caring, attention,
and sincerity. Besides, teachers might provide challenges optimally and more smartly
and give positive and constructive feedback. These all would contribute to students’
mastery feelings as they would get an idea that they can do mathematics. They had the
opportunity to control their learning, so their self-efficacy for self-regulated learning
in mathematics would increase accordingly. If students experience high mathematics
self-efficacy, their emotions in this subject domain would be more positive and less

negative, correspondingly.

5.1.3. Students’ Achievement Emotions and Emotion Formation Process

In this study, how students’ mathematics emotions are shaped through the learning
process, and teacher-student interaction were also examined through teacher
interviews. Based on the interviews, results indicated that 7" and 8"-grade students
seemed to experience numerous positive and negative emotions. Teachers’ description
of their students’ feeling states in mathematics confirmed the assumption that students
experience many distinct emotions during their learning process. As discussed
beforehand, emotions were classified regarding their valence, activation, and object
focus dimensions. In this regard, they could be positive or negative when the valence
dimension was considered. As in this study, several positive and negative emotions
were portrayed by students in mathematics learning and teaching process.

According to Weiner (2010), people try to determine the potential determinants of their
and ’others’ behaviors. While trying to understand these determinants, they tend to
make attributions to identify the possible causes. These attributions are done based on
stability, locus, and perceived controllability dimensions. In this study, the outcomes,
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emotions, in this case, would more likely be interpreted from the teachers’ lens. To
illustrate this, students may experience anxiety after exams if they attribute their failure
to a lack of effort as an internal, unstable, and controllable factor. They may attribute
their enjoyment during mathematics classes to the difficulty level as external, stable,
and uncontrollable. Therefore, students’ reasoning over the possible causes of their
outcomes may lead them to experience distinct emotions, and these causes preserve
the most crucial part of their emotion formation process. In other words, the potential
sources of emotions in mathematics would be critical for student progress in

mathematics and the quality of interactions with their teachers.

From this perspective, the sources of positive emotions were portrayed as related to
some teacher and student-related factors. Among teacher-related factors, teachers’
instructional and supportive practices were proclaimed to be the primary factors for
positive student emotions, confirmed by the quantitative findings. Accordingly,
teachers’ understandability, enthusiasm, using illustrations, and fostering their
students’ attention or lack of clarity, too much difficulty and pace on their instructions,
and setting a very high level of expectations were pointed out to be directly related to
students’ mathematics achievement emotions. As a result of the interview findings, on
the other hand, students generally enjoy if they actively take part in the learning
process and build their mathematics knowledge. As a supportive argument, Paoloni
(2014) pointed out the role of designing cooperative learning environments to increase
student autonomy and curiosity levels, which might be substantially effective for
arousing pleasant emotions. Herein, the mathematics curriculum and instruction
design have the utmost importance for students’” motivation and emotions
(Schukajlow, Rokoczy, & Pekrun, 2017).

As well as teaching quality and instructional design, teachers’ attitude and manner
during the teaching process would be determinative of students’ emotions. Despite the
non-significant findings on the relationship between teachers’ affect supportive
behaviors and students’ enjoyment in mathematics, the qualitative findings indicated
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the role of teachers’ supportive practices as the potential sources of positive emotions.
Accordingly, using humor during instruction, teachers’ friendliness, and sincerity to
their students’ problems would effectively maintain a positive classroom atmosphere.
Similarly, Yan, Evans, and Harvey’s (2011) study confirmed these findings. The
authors explored the emotional content of teacher-student interactions via observations
of elementary school classrooms. According to the results, the authors indicated that
teachers had positive classroom environments by focusing on their relationships with
their students, such as getting to know their students, using humor, and positive
language. In addition to this, teachers established clear classroom rules by providing
consistency, supporting decision-making, and praising. They cared for fairness and
showed respect for their students to foster classroom harmony. Lastly, teachers seemed
to be mindful of their students’ emotions and were conducive to possessing relevant

knowledge and skills to coach them.

On the other hand, student-related factors seemed to advocate teacher-related factors.
Based on the interviews with teachers, it was found that students’ pre-requisite
knowledge in mathematics, ability to understand mathematics topics, their perceptions
of math topics as easy or well-known, and their love of mathematics teachers were
related to teachers’ instruction styles. Students experience more positive and less
negative emotions in classrooms where the instruction was understandable, clear,

optimally challenging, and fast, and when the teachers were enthusiastic.

In addition to describing student-related factors, students’’ sense of accomplishment
was contended to be one reason for positive emotions regarding the qualitative
findings. Students feel competent when they accomplish a given task, so one of the
psychological needs would be fulfilled. Students would be intrinsically motivated, as
indicated in self-determination theory (Ryan & Deci, 2000). They will gain mastery
experiences if they succeed, and their self-efficacy would increase as well. On the
other hand, students’ comparison and competition feelings were also described as a

reason for positive emotions. However, such comparisons should not be considered in
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an aversive manner. By contrast, this might also feed one of the self-efficacy sources
of students. In this case, students may identify their role models, which may enrich
their vicarious learning experiences during the mathematics learning process.
Therefore, these mechanisms would add students’ capability judgments, and students’
self-efficacy would increase accordingly. That would not be so surprising to make
interpretations of self-efficacy as the sources of positive emotions for the qualitative

findings while thinking about quantitative results.

On the other hand, several parent-related, student-related, classroom and instruction-
related, and assessment-related factors were revealed as the common sources of
students’” negative emotions in mathematics. Students may experience various
negative emotions for the former category if their parents display a strict manner for
their children’s mathematics grades, hold differential expectations for students’
mathematics learning, and compare their children with others. All of these factors are
somewhat related to each other. Considering the education system in Turkey, testing
has become a reality almost at each level of education. Specifically, middle school
students strive to get high points and moving on top of high schools. Such schools
require serious selection and placement processes. Among the presence of national
examinations, mathematics was given comparably greater attention than other subject
domains. According to many national and international examinations, students fall
behind in mathematics compared to other subject domains (e.g., OECD, 2013, 2016,
2019). That might be related to students’ difficulties due to the abstract nature of
mathematics. Therefore, parents may possess false beliefs or place a high priority on
mathematics compared to other disciplines. They may think that students would not
be successful if they cannot receive higher grades in mathematics. Such beliefs may
create a kind of pressure on their children, so children may often appreciate their
parents, which may negatively influence their motivation and emotions in

mathematics.

261



Along with the parent-related factors, students’ negative emotions were also based on
assessment-related factors. As discussed beforehand, testing is a reality in the Turkish
educational system. However, the assessment system in Turkey had a changing nature.
Students took a national exam twice a year in the Transition from Primary to
Secondary Education System (TEOG). In addition to these national examination
scores, students’ middle school grade point averages were used to build their final
scores, and the students were selected based on these final scores. In 2018, the TEOG
system was abolished, and a new system, “Transition to High School,” or called LGS,
was brought to select students to top high schools. According to this system, 8"-grade
students would take this exam in six main courses, including mathematics. For the
selection process, 20% of the grade point average for the 6! and 7""-grades and 60%
of the grade point average for the 8" grade would be computed. The computed scores
are added to LGS scores. According to their final scores, students would be selected
to the schools that they have listed. However, this exam is only valid for a limited
number of schools. If students do not want to take this examination, they would be
placed in the schools closest to their residence in line with their preferences (Kuzu,
Kuzu, & Gelbal, 2019; MoNE, 2018). The system’s changing nature and some
problems and uncertainties of the new system create tension among students, teachers,
and parents. Based on the teacher interviews, the mismatch of the questions in the
mathematics curriculum and LGS was portrayed as one reason for students’ negative
emotions. Indeed, the new generation questions in LGS were criticized by teachers due
to not being consistent with the problems in textbooks. Giiler, Aslan, and Celik (2019)
also raised this critique. In their study with middle school mathematics teachers, the
authors tried to understand teachers’ thoughts about LGS. According to the results,
most mathematics teachers described LGS as a challenging exam; LGS questions are
long, peculiar, and hard to understand. Some of the teachers also mentioned the
inconsistency between the questions and the mathematics curriculum objectives. LGS
questions were classified as higher-order thinking level questions, while the
mathematics curriculum questions were mostly in lower-order thinking. Such

problems and uncertainties would negatively influence students’ affect and motivation
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in mathematics. Like this study, Demir and Yilmaz (2018) worked on revealing the
pros and cons of Transition to the High School System from parents’ perspectives. In
this study, parents criticized the new high school placement system due to schools’
classification into qualified and non-qualified and the limited number of allocated
quotas to enter such eligible schools. This process might result in an extreme increase
in competition among students, leading them to experience high anxiety and stress.
Besides, registration based on the residence was also criticized because students would
have been obliged to register to the closest school to their home if they cannot be

selected for these qualified schools.

Parallel to the assessment-related factors, students’ negative emotions arose due to
curriculum and instruction-related factors, such as the increasing difficulty level of
mathematics topics, the difficult nature of 7"-grade mathematics curriculum, and
direct instruction while teaching mathematics. In the literature, the nature of this
discipline was stated to be a reason for mathematics anxiety (e.g., Byrd, 1982). In this
regard, mathematics discipline has its language, full of abstractions, so the design and
the presentation of mathematics subjects would matter for students. Considering the
mathematics curriculum’s spiral nature, the difficulty and intensity increase as the
grade level increases. Such an increase in the complexity may challenge students to
experience negative affect toward mathematics. Besides, implementing the
mathematics lessons regarding utilized methods and strategies will influence students’
emotions in mathematics. As discussed on the sources of positive emotions, providing
active learning environments leads to positive emotions, so the experience of boredom
as a negative emotion would be unavoidable under the influence of more traditional
methods like direct instruction. It was also reported that the employed methods and
strategies during mathematics teaching might cause anxiety and fear in mathematics
(e.g., Bekdemir, Isik & Cikili, 2004; Frank, 1990; Jackson & Leffingwell, 1999). In
line with the control-value theory framework (Pekrun, 2006) , the cognitive quality of
instruction directly or indirectly influences students’ achievement emotions in the

relevant subject domain. Therefore, students would more likely experience anxiety,
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boredom, and frustration in mathematics classes in which the lessons are held at

relatively imperfect classrooms regarding teaching quality.

Student-related factors were also mentioned to have a considerable impact on negative
emotions compared to other factors. These might be explained by the control-value
theory and its corollaries and assumptions. According to the interview findings,
students experienced negative emotions in mathematics because of their lower level of
mathematics self-efficacy and self-confidence, unwillingness to persist, and bias
against mathematics. These findings are related to students’ perceived control beliefs.
Perceived or subjective control was defined as how well students work toward
attaining the desired outcomes and keep themselves from the undesired ones (Pekrun,
2006). From this perspective, self-efficacy and self-confidence under the subjective
control category are antecedents of achievement emotions in control-value theory.
Consistent with the quantitative findings, lack of self-efficacy in mathematics would
result in negative achievement emotions in mathematics. This finding seemed to be
valid for self-confidence too. Besides, students’ willingness to persist on a given task
is closely related to their self-efficacy levels. Namely, if students have a higher self-
efficacy level to accomplish a designated task, they will be more eager to work on this
task. However, if they have a lower self-efficacy level, they will more easily give up
on doing the task (Bandura, 1997). In this regard, students with a lower self-efficacy
level will also have a lower desire to cope with the challenges. That might result in
negative feeling states. On the other hand, students’’ possible biases may create false
beliefs on their mathematics capabilities. Thus, they may underestimate their

competency and mathematics skills.

Students’ negative emotions in mathematics also stem from the value they attribute to
mathematics. According to the control-value theory, students may participate in an
activity as they enjoy regardless of any needs or long-term goals, which refer to the
intrinsic value. On the other hand, students may put effort into a task as the task will

be beneficial for themselves, or gain something at the end of its accomplishment,
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described as external value. As revealed from the interviews, students’ disinterest
toward mathematics and questioning its utility could be related to their ascribed value
to this subject domain. If students cannot attribute either internal or external value to
the relevant subject domain, their emotions would change accordingly in a negative

direction.

As the control-value theory framework is a dynamic model through the feedback
loops, the model’s back and forth functioning may alter the role of consequences and
antecedents. Namely, learning strategies and self-regulation of learning are influenced
by people’s emotions; however, their learning strategy and self-regulated learning
might also affect their subsequent emotions via feedback mechanisms. According to
the qualitative findings, study skills and students’ adaptation problems to their
teachers’ teaching styles were related to how well they utilize learning strategies. As
described in the literature, positive emotions foster flexible learning strategies,
whereas negative emotions trigger more superficial learning strategies, such as simple
rehearsal or memorization of the facts (Pekrun, 2006; Pekrun & Linnenbrink-Garcia,
2012). Bearing the model’s dynamic functioning in mind, students who had problems
using effective learning strategies would undisputedly reflect negative feelings in

mathematics.

Students’ inability to understand abstract concepts, and their intelligence was also
revealed from the interviews as the reasons for negative emotions. Not surprisingly,
these findings had a place in the control-value model. According to the model,
intelligence, genes, and temperament seemed to affect both emotions and learning-
related outcomes (please see Pekrun, 2006, p.328). Notwithstanding, the role of
intelligence in negative emotions should be considered more carefully under the
progress of the implicit theory of intelligence. Students’ judgments on their abilities to
do mathematics might be related to their inability to develop their mathematics
capabilities through their efforts and strategies. This judgment is called in the literature
a fixed-mindset (Dweck, 2016). The findings were articulated from the teachers’ lens,
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so it was impossible to delve into students’ mindsets to elaborate on this issue more.
Therefore, echoing the word “intelligence” as a reason for students’ negative emotions
might be deficient and faulty. From this perspective, it should be approached more

cautiously.

According to the interviews, students’ puberty period problems were also given as one
reason for negative emotions in mathematics. This finding sounds reasonable not only
for the mathematics domain of study but also in different subject areas. Considering
Erikson’s psychosocial development stages, students may experience the conflict of
identity versus role confusion regarding their ages in this period. They generally ask
the question of “Who am 1?” during the transition to adulthood. Thus, they will search
for their identity to build themselves (Woolfolk, 2017). The puberty period generally
corresponds to the latest middle school years, and students experience such identity
crises. Such crises would also have an impact on their psychology and motivation for
learning. They also face various emotional challenges, and their attention could easily
be distracted during this period. Therefore, the arousal of negative emotions in

mathematics seemed quite understandable for students in the puberty period.

Last, students’ negative mathematics emotions are also related to their fear of failure,
their previous experiences with mathematics teachers, and their lack of study. These
factors sound reasonable as well because students with unfortunate learning
experiences would more easily develop learned helplessness. In line with social
cognitive learning theory (Bandura, 1997), enactive experiences of people may feed
their self-efficacy beliefs; however, their beliefs might suffer under the experience of
failure (Capa-Aydin, Uzuntiryaki-Kondak¢i, Temli & Tarkin, 2013). Based on the
well-known association between self-efficacy and its sources and the relationship
between self-efficacy and emotions regarding the quantitative findings, talking about
the possibility of experiencing negative emotions resulting from fear of failure and

students’ unfortunate experiences with mathematics teachers seemed considerable.
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According to the interview results, students’ emotions triggered both physical
symptoms and behavioral effects on students. Pekrun et al. (2011) identified emotions
as psychological processes, including physiological components within. In addition to
this, people express their feelings through facial, vocal, and visceral ways (Feldman
Barrett, 2012). Some of these ways were claimed to be universal, as demonstrated in
Ekman and lzard’s studies (Matsumoto, Keltner, Shiota, O’Sullivan & Frank, 2008).
Therefore, students’ smiling, sweating, shaking, or crying were natural outcomes

under the arousal of positive and negative emotions in mathematics.

Other than the physical symptoms, students also displayed behavioral outcomes
concerning positive or negative emotions in mathematics. According to the social
cognitive learning theory (Bandura, 1997), students may be more motivated and feel
more positive emotions based on their enactive learning experiences. They would most
probably reflect their feelings to their behaviors, such as increasing engagement level
and sharing their feelings with their teachers. The absence of such experiences may
also reflect on their behaviors too. However, this time students may give up studying
or display a variety of off-task behaviors. They may try to suppress their feelings states
not to show their negative feelings in a passive-aggressive manner. Differently, some
students seemed to be more problem-oriented and look for potential solutions to their
problems, such as help-seeking and studying more. The influence of each emotion on

people’s behaviors might be different for each human being.

Given that anxiety has a curvilinear relationship with individuals’ performances, the
reflection of different emotions might result in differential outcomes. Different
mechanisms on the brain may function to deal with the problems and the negative
feeling states. Besides, students may employ different strategies to cope with the
challenges and remove these emotions. As a result, the used strategies become more

critical when reconsidering the model and the interview findings.
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In emotional research, the complicated nature of the emotions and their influence on
people’s behaviors might necessitate teachers to use some strategies to preserve their
students’ well-being, mental health, and academic success (Lee, Pekrun, Taxer,
Schutz, Vogl & Xie, 2016). In Pekrun’s (2006) control-value theory, emotion-
regulation was presented in different forms. According to interview findings, teachers
seemed to have been using situation-oriented and competency-oriented regulation
strategies. They have modified the learning environments and learning tasks (situation-
oriented regulation) and changes regarding students’ success and failure states
(competency-oriented regulation). Furthermore, employed emotion regulation
strategies seemed to be closely related to the sources of emotions. Accordingly,
teachers mentioned having been using student-centered practices, utilizing peer
support and peer modeling. These would increase students’ enactive and vicarious
learning experiences as two of the primary sources of self-efficacy. Such practices
were also reported to be the sources of students’ positive emotions in the control-value
theory. As any increase in efficacy sources would positively influence students’ self-
efficacy judgments, which contributes to more positive emotions. The inclusion of
activities, games, and drills in mathematics instruction was also specified as one of the
instructional practices to regulate students’ emotions. Since activities and games were
referred to as one reason for positive emotions in mathematics, adapting to the

instructional designs by adding such teaching components would be more feasible.

Additionally, adjusting the lessons’ difficulty level to students’ mathematics levels and
teaching from basic to advanced level was also supported by quantitative findings. The
difficulty, understandability, illustration, and pace of the lesson were reported to be
significantly related to students’ emotions in mathematics. This might be linked to
providing optimal classroom challenges because students might easily get bored in
math classes with no challenge or might be highly anxious in extremely challenging
classrooms. Therefore, teachers should know their students’ mathematics background
to make adjustments well in their classes. In addition to this, teachers mentioned

having allocated extra time for teaching or re-explain the topic and have provided
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continuous feedback to their students. These are also related to fostering students’
competence in mathematics learning. The connection of mathematics with other
disciplines and real-life might be an endeavor to increase mathematics’s utility value
due to students’ questioning its usefulness as sources of negative emotions. From this
perspective, Schweinle, Meyer, and Turner (2016) pointed out these elements’ roles.
Accordingly, providing constructive feedback, the optimal level of challenge,
emphasizing task importance, and supporting positive affect and social relationships
with peers were contended to have individual and multiplicative impacts on motivation
and affect in mathematics. Moreover, teachers employed different assessment types,
utilized supplementary sources, and used technology to promote positive emotions and
decrease negative ones. These strategies were also linked to fostering teaching quality
in drawing students’ attention, increasing the clarity of mathematics lessons, and

providing more vivid and concrete illustrations for in-depth understanding.

Teachers also expressed their affective support strategies, such as encouraging
students’ engagement and persistence, giving students more responsibilities, and
making students experience success. These practices attempt to increase students’
enactive learning experiences to increase their self-efficacy beliefs. That would add
students’ perceived control beliefs, which may vyield positive emotions. Besides,
students would also experience autonomy by taking more responsibilities. As an
environmental determinant, autonomy support might change students’ emotions
through changing their control and value beliefs that would affect emotions
accordingly, as depicted in Pekrun’s (2006) model. On the other hand, given that fear
of failure was a source of negative emotions, making students experience success

would help students remove such feelings from their minds.

Teacher interviews also revealed that teachers have been employing several affective
support strategies to regulate their students’ emotions. For instance, teachers
emphasize effectively using their verbal and body language, calming students, and
talking with them individually if necessary. Teachers do not display an offensive
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manner toward their students. These behaviors might be conceptualized as teachers’
affective support strategies. As Sakiz (2012) (2017) and Sakiz et al. (2012) found
significant and positive relationships between perceived teacher affective support and
students’ positive emotions, and negative relationships for negative emotions,
teachers’ actions to preserve students’ positive emotions toward mathematics were
reasonably practicable. Although the quantitative findings resulted in non-significant
results for the direct effects of perceived teacher affective support on students’
mathematics emotions, the indirect effects of students’ mathematics self-efficacy

beliefs cannot be neglected. The qualitative results also support those.

Overall, when thinking Linnenbrink-Garcia and her colleagues’ (2016) suggestions to
foster motivation and emotions of students, teachers’ attempts to regulate their
students’ emotions corresponded to given principles of providing competency and
autonomy support, displaying caring, attention, and sincerity, ensuring an optimal
level of challenge and constructive feedback. In this regard, mathematics teachers have
been employing instructive and affect supportive practices to prevent students from

experiencing negative mathematics emotions.

5.2. Implications for Education, Theory, and Research

This study unveiled the relationship between mathematics teachers’ academic
emotions, self-efficacy beliefs, and sense of burnout, and the relationship between
students’ mathematics self-efficacy, perceived teaching quality, perceived teacher
affective support, and their mathematics teachers’ academic emotions and students’
achievement emotions in mathematics. Along with the disclosed relationships, the
reasons behind the achievement emotions were uncovered by considering the

teaching-learning process and student and teacher interactions.

Many motivational processes co-occur in theory. However, the interrelation of several
motivational constructs (e.g., self-efficacy and emotions) has not been studied by

adding different informants in practice (i.e., students, teachers) (Anderman & Klassen,
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2016). This perspective may bring such isolation to the field that may suppress the
merging of theory and developing advanced methodologies. Therefore, using
multilevel models in this study paved the way for describing how emotion transmission
occurs between teacher and student groups. Participants’ selection for follow-up
interviews to carefully explore how students’ emotions in mathematics arise and how
those emotions are managed during the teaching and learning process enlightened a
nascent and murky field in motivation and education research. In other words, the
study findings supported Neville’s (2013) assertion on the integrated role of cognition
and emotions for the well-functioning mechanism of human beings. Therefore, there
is a need for more emotion research in education to clarify the jingle and jangle fallacy

in emotion research and enhance mathematics teaching and learning motivation.

First, teachers’ awareness of burnout and their self-efficacy for classroom
management, instructional strategies, and student engagement could be enhanced
through in-service professional development activities, such as academic workshops,
seminars, and conferences. These activities could allow in-service teachers to develop
their professional capabilities in using effective classroom management and
instructional strategies in their classes and effective communication skills that are
substantially important while talking with students and parents. In this regard, faculty-
school cooperation is necessary for organizations of these activities led by experts in
the field. Furthermore, the sustainability of such activities across academic semesters
is also critical for following the recent developments in this era. Second, social
platforms could be developed to share their experiences and strategies to solve
emerging problems. In such venues, teachers would have the opportunity to receive
feedback, follow the offered strategies to cope with the issues and feel connected to
their profession by sharing their accomplishment stories. That might be essential to
remedy burnout signs and develop their sense of belongingness to their jobs and

professional communities.
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Pre-service teacher education programs might place more emphasis on teacher
burnout. Practicum and classroom management courses in teacher education programs
could be organized to provide vivid practices for pre-service teachers to prevent
teacher candidates from experiencing “reality shock” when they start their careers. For
this purpose, there is a need for building strong and sustainable cooperation between
schools and education faculties, which, in return, would ensure the transfer of the

theory into practice.

Several things should also be considered by teachers, parents, and policymakers for
students’ academic success and psychological well-being. Regarding quantitative and
qualitative findings, the design of learning environments, teaching quality, and
employed instruction methods in mathematics classrooms gain the utmost importance
over students” mathematics self-efficacy and emotions. Therefore, teachers should pay
attention to their cognitive and motivational quality of instruction proposed by control-
value theory (Pekrun, 2006; Pekrun, 2018). Unless the classroom instruction meets
students’ needs, mathematics self-efficacy, and mathematics emotions would be
affected negatively. From this perspective, student-centered teaching practices might
be utilized in mathematics classes. Students might be given more autonomy support to
take their responsibility for learning by setting their goals and identifying their
strengths and weaknesses in active learning settings. That would also increase

students’ perceived control and self-regulated learning practices (Pekrun, 2018).

Students might also be provided with learning opportunities to make connections with
real life. Namely, students could figure out where they would apply the mathematics
knowledge and their skills and how they would use it in real life. Besides, teachers
should provide clear, direct, and constructive feedback and optimal challenges in their
classes (Artino, 2012; Paoloni, 2014; Scweinle, Meyer, & Turner, 2006). Students’
self-efficacy would decrease under harsh and deconstructive feedback and extremely
challenging classes. Also, the lack of challenge, discussion, and thought-provoking

questions in a classroom environment may lead students to experience boredom and
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give up studying further. In this regard, teachers may use social or peer modeling to
take students’ attention and interests toward mathematics. As Bandura (1998) set forth
the substantial role of supportive relationships on people’s self-efficacy, benefiting
from peer modeling during mathematics teaching might provide vicarious learning
experiences for students to observe how to manage and cope with learning problems.
That would contribute to students’ competency. Teaching something could be
considered a decent way to evaluate one’s mastery. The student who is tutoring their
peers would also benefit from this experience by displaying their competence. In
addition to this, students would be more likely to experience being valued and
supported, contributing to feelings of connectedness or belongingness to their classes
(Paoloni, 2014). Therefore, students’” enthusiasm, satisfaction, and emotions would
be influenced accordingly. To improve their pedagogical and instructional skills,
teachers may follow the recent developments in this era by participating in academic
workshops, online training, and conferences. In-service professional development
activities might emphasize how to provide feedback, improve questioning skills,
incorporate student-centered practices, facilitate students’ active participation in class,

and effectively use instructional technologies in mathematics teaching.

Teachers’’ pedagogical skills should also be touched upon by teachers as practitioners
and researchers as theory-builders in the shade of well-known debate toward whether
pedagogy is an art or science of teaching. Along with the findings, there is a
considerable need to design learning environments regarding cognitive and
motivational quality, so teachers’ affective support might be re-configured. Teachers’’
affective support would substantially contribute to building emotionally sound
learning environments, as Sakiz (2012) indicated. For this purpose, teacher training
should address improving teachers’ affective skills in enhancing their emotional
awareness, coping, and managing their own and students’ emotions. Herein, teacher
education programs require much more attention than in-service professional

development activities.
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Given that teacher education programs do not adequately cover emotions and emotion-
regulation, pre-service teachers are more likely to graduate with a lack of
understanding of this controversial and hot topic. Therefore, making predictions on
teachers’ inability to coach their students’ emotions would not be difficult. In this
regard, the courses in teacher education programs might be tailored to cover these
issues. Some elective courses might be offered to increase pre-service teachers’

awareness of their own and student emotions.

The qualitative findings also portrayed parents’ critical status on student emotions, so
there should be collaborative work between teachers and parents to decrease students’
negative emotions and increase the positive ones as much as possible. From this
perspective, school counselors play a mediator role in effective interaction between
parents, teachers, and students. For instance, a seminar series regarding positive and
negative mathematics emotions and strategical tips to overcome negative ones might

be carried out by school counselors for students, teachers, and parents.

Last, students’ negative emotions seemed to arise due to the new high school
assessment system. A comprehensible needs assessment study could be done toward
this new placement system to explore the alignment between the mathematics
curriculum and the types of questions asked in the standardized examination. That
would delineate malfunctioning elements of the assessment system and the possible

ways to improve it.

5.3. Recommendations and Future Directions

The purpose of the study aimed to explore the relationship between mathematics
teachers’ academic emotions, self-efficacy, and sense of burnout. Second, the study
considered the relationship between mathematics teachers’ academic emotions and
their 7" or 8"-grade students’ mathematics self-efficacy, perceived teaching quality,
perceived teacher affective support, and achievement emotions in mathematics.

According to the quantitative findings, the study also intended to tease out the possible
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reasons and the processes behind students’ achievement emotions in mathematics.
Based on the research purposes, theoretical and methodological limitations, several

recommendations were brought for further research.

First, the quantitative part focused on the relationship between teacher and student-
related variables, so cause and effect inferences cannot be exerted between these
variables. Experimental designs, including effective interventions and manipulations,
could be adopted for further studies to test the causality or causal relationships.
Besides, the cross-sectional nature of data provides a snapshot of teachers’ and
students’ academic emotions and their relations with other psychological constructs.
However, setting time lags between the measures would provide better estimates,
especially for dynamic models. This issue indicates the essential role of longitudinal

research to address the gap for future studies.

Second, this study primarily investigated anxiety, anger, and enjoyment. However,
both student and teacher groups might experience many other distinct emotions so that
future research might enclose such emotions. For this purpose, the current measures
should be checked first. For instance, there are only three emotion dimensions (i.e.,
anxiety, anger, enjoyment) in the Teacher Emotions Scale. This measure might be
revised, or new measures could be constructed to assess teacher emotions. The original
version of the Achievement Emotions Questionnaire (AEQ; Pekrun et al., 2011),

including nine distinct emotions, might be utilized in future studies.

Third, this study attempted to include self-report measures and face-to-face interviews
to assess students’ emotions in mathematics and triangulate the findings within the
body of mixed-methods research. However, those methods were based on students’’
and teachers’ retrospective thinking that may not address students’” and teachers’’
momentary expressions. The experience sampling approach might be utilized to
measure students’’ and teachers’> momentary feelings in a given case by recording and

analyzing their responses to remove this limitation. Besides, further studies might
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incorporate classroom observations, interviews with students and parents, peripheral
and physiological measures, and observations of nonverbal behavior and prosodic
behavior of nonverbal speech as some of the multi-method approaches in measuring
emotions (Frenzel & Stephens, 2013; Goetz, Zirngibl, Pekrun & Hall, 2003; Pekrun,
2006, 2009).

Fourth, the study could be extended to all middle school levels. Namely, fifth and
sixth-grade students and their mathematics teachers could also be included to
generalize the findings to middle school levels. Elementary, high school, and college-
level students’ emotions and their relationship with self-efficacy, perceived teaching
quality, perceived teacher affective support deserve to be examined for future research.
Similarly, teachers’” or instructors’> emotions in these levels require substantial
attention, considering the link between academic emotions, self-efficacy, and sense of
burnout. The current research questions might also be studied in different subject
domains. The existing literature supports the idea of the domain-specific nature of
academic emotions (e.g., Frenzel, Thrash, Pekrun & Goetz, 2007; Goetz, Frenzel,
Pekrun & Hall, 2006; Goetz, Frenzel, Pekrun, Hall & Lidtke, 2007; Goetz, Pekrun,
Hall & Haag, 2006). Therefore, exploring the proposed relationships with different
courses might provide an opportunity to check the assumptions over the domain-

specific nature of the control-value theory.

Fifth, the study was restricted to the selected districts in Istanbul, so the findings could
only be generalized to these districts. That is a kind of limitation for ecological
generalizability, which might be overcome by adding different cities to be examined
in future studies. Moreover, cross-cultural comparisons could be made to make sound
arguments over the findings because the majority of the studies on academic emotions
were performed in individualist cultures such as Germany and the U.S. However, there
is a need to increase the number of studies done in different cultures. Along with this
need, the combination of research in both cultures would contribute to making sound

reasoning on the nature of academic emotions and their antecedents and consequences.
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Last, this study attempted to explain how teachers’ emotions relate to their self-
efficacy and burnout. In addition to the first aim, this study was also intended to answer
how students’ emotions are related to their self-efficacy, perceived teaching quality,
perceived teacher affective support, and teachers’ emotions through the lens of the
control-value theory framework. In combination with many motivational theories,
there are still many other antecedents and consequences of academic emotions. For
example, achievement goals, subjective control, and values, emotion-regulation
strategies are the antecedents of achievement emotions (Pekrun, 2006). Furthermore,
achievement, learning strategies, and self-regulated learning are the outcomes of
achievement emotions. Among these variables, achievement as a cognitive outcome
variable might be examined in future studies. Overall, integrating these variables on
the proposed models might bring broader and more holistic perspectives to further

research findings.
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APPENDIX D. SAMPLE ITEMS FROM TEACHER QUESTIONNAIRE IN
TURKISH
Degerli 6gretmenim,

Bu anket 6gretmenlerin akademik duygu ve diisiincelerini aragtirmay1 amaglamaktadir. Liitfen
tiim sorular dikkatle okuyup tiimiine cevap veriniz. Verilen sorularin herhangi bir dogru ya
da yanlis cevabi1 yoktur. Dolayisiyla sorulart igtenlikle cevaplamaniz c¢alismanin nitelikli
olmasi agisindan ¢ok onemlidir. Calisma kapsaminda bilgileriniz gizli tutulacak ve sadece
aragtirmaci tarafindan degerlendirilecektir. Istediginiz zaman calismay: birakma hakkina

sahipsiniz. Katkilariniz i¢in ¢ok tesekkiir ederim.
Basak Calik
Orta Dogu Teknik Universitesi (ODTU)
calik.basak@metu.edu.tr

BOLUM |

Asagida bir 6gretmen olarak deneyimlerinizi anlatan ifadeler bulunmaktadir. Liitfen,
bu seneki 7. ya da 8. sinif 6grencilerinizi diisiinerek asagidaki maddeleri cevaplayniz.

Kesinlikle
Katilmiyorum
Katiliyorum

~| Kesinlikle

RN
N
w

2. Bu smiftaki 6grencilere 6gretimimin yolunda
gitmeyecegine iliskin siklikla kaygilanirim.

[N
N
w
o

6.  Bu smiftaki 6grencilere ders anlatmaktan genellikle o
kadar ¢ok zevk alirim ki dersimi istekle hazirlar ve
Ogretirim.

11. Bu smiftaki 6grencilere sevkle ders anlatirim. 1 2 3 4

BOLUM 11

Liitfen, asagidaki sorulara cevap verirken 1 ile 9 arasindaki derecelendirmede size
uygun olan rakami isaretleyiniz.

Yetersiz
Cok az yeterli
Biraz yeterli
Oldukga yeterli
Cok yeterli

3. Sinifta dersi olumsuz yonde
etklleyen davraniglar1 kontrol 11213lalslel7lslo9
etmeyi ne kadar
saglayabilirsiniz?
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BOLUM I11

Liitfen, asagida verilen maddelerin karsisindaki seceneklerden size en uygun gelen
secenegi isaretleyiniz.

N
N N i
s 2 n| 2|2 &
El g1 8l=|2]|S5
S ElE|Els|E B
= Na) (15} Nal © <
cIICHR-SICHR- BN
Tz | < | £S5
> < T
1. Qgrengﬂergnm sprunlanyla cok etkin ol1l213lals]es
bir sekilde ilgileniyorum.
14. Ogre:cmenhkte is yiikiimiin ¢ok fazla ol1l213lals]es
oldugunu hissediyorum.
22. Ogr‘encﬂerm bazi sqrunlgrmdan dolay1 ol1l213lals]es
beni su¢ladiklarini hissediyorum.

BOLUM IV

1. Cinsiyetinizz  Kadn Erkek
2. YaSINIZ: ...,

3. En son aldigimiz egitim dereceniz:

8 On Lisans

5 Lisans

% Yiiksek Lisans
5 Doktora

4. Mezun oldugunuz fakiilte:

5. Ogretmenlik tecriibeniz (ay/yil olarak): ...........................

6. Su an gorev yaptiginiz okulda kac¢ yildir cahsiyorsunuz?

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

CALISMAMIZA KATILDIGINIZ iCiN TESEKKUR EDERIZ. J
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APPENDIX E. STUDENT QUESTIONNAIRE IN TURKISH

Sevgili 6grenciler,

Bu anket okulda aldiginiz matematik dersleri hakkindaki duygu ve diisiincelerinizi
aragtirmay1 amaglamaktadir. Liitfen sorular1 dikkatle okuyup su ana kadar aldiginiz
matematik derslerindeki biitiin deneyimlerinizi goz onlinde bulundurun ve sorularin
tiimiine cevap veriniz. Verilen sorularin herhangi bir dogru ya da yanlis cevab1 yoktur.
Dolayisiyla sorulart igtenlikle cevaplamaniz ¢alismanin nitelikli olmasi agisindan ¢ok
onemlidir. Calisma kapsaminda bilgileriniz gizli tutulacak ve sadece arastirmaci
tarafindan degerlendirilecektir. Istediiniz zaman calismayr birakma hakkina

sahipsiniz. Katkilariniz i¢in ¢ok tesekkiir ederim.
Basak Calik
Orta Dogu Teknik Universitesi (ODTU)
calik.basak@metu.edu.tr

BOLUM I

DERSTEN ONCE &

Asagidaki sorular matematik dersine katilmadan 9 2

once yasayabileceginiz duygulari icermektedir. ® g g g E| g %

Eger sorularda verilen ifadeye kesinlikle ~ g 5 g g g Tg

katiulyyorsaniz, 5°i isaretleyiniz. Eger ifadeye f= 22 | 22| 5|

.. ye . .. 1. ) = E —_ E — @

kesinlikle katilmiyorsaniz, 11 isaretleyiniz. Bu iki | © J = T= | 8 | =

durum disinda ise 1 ve 5 arasinda sizi en iyi VY Y =

tammladigini diistindiigiiniiz rakami isaretleyiniz. Z D

AV

4. Matematik beni o kadar korkutur ki bu 1 2 3 4 5
yiizden okula gitmemeyi tercih ederim.

g

DERS SIRASINDA g g g E g

Asagidaki sorular matematik dersi sirasinda @ 3 3 2 § g E‘

bileceginiz duygular: icermektedir. Litfen, | = § S | £ 2| 5 | 5

vasayabileceginiz duygulart icermektedir. Liitfen, =55 | 2E|8S |3

matematik dersinde genellikle nasil hissettiginizi 3 g £ TEE | = o

isaretleyiniz. ¥ 8§ £ Mg Q =

M M| 2 =

6

M

10. Matematik dersi sirasinda o kadar 1 2 3 4 5

sinirlenirim ki dersten ¢ikmak isterim.
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BOLUM II

CALISMADAN ONCE

Asagidaki sorular matematik konularim tekrar § g
etmeden ve édevleri yapmadan énce S £ g E S)

bileceginiz duygular: icermektedir. Eger g 2 = g g | 2
yasaya g Vg ¢ g = 8 g | =
sorularda verilen ifadeye kesinlikle katiliyorsaniz, | & % = g e Q
5’1 isaretleyiniz. Eger ifadeye kesinlikle % g Ghe = |
katilmiyorsaniz, 1°i isaretleyiniz. Bu iki durum ~ = f S Q =
disinda ise 1 ve 5 arasinda sizi en iyi = | Z 2 =
tammladigini diistindiigiiniiz rakami isaretleyiniz. § v

1

N
w
I
(6a]

13. Matematik ddevlerimden dyle korkarim ki
onlara baslamamay tercih ederim.

g
CALISIRKEN z - :
Asagidaki sorular matematik konularini tekrar é‘ S § 2| g %
ederken ve matematik odevlerini yaparken = S S % g Tg
vasayabileceginiz duygulart icermektedir. Liitfen, Q g = E = 4
matematik konularini tekrar ederken ya da o |2 | SE|E |2
matematik 6devlerini yaparken genellikle nasil % Q 2‘ f, M é
hissettiginizi igsaretleyiniz. iz = 6

v N
20. Konuyu tamamen anlayip 1 2 3 4 5

anlayamayacagimdan endise duyarim.

BOLUM I11

SINAV OLMADAN ONCE

tammladigini diigiindiigiiniiz rakami igaretleyiniz.
23. Cok gerginim.

Asagidaki sorular matematikte sinav olmadan § £
- o . ) 5 g
once yasayabileceginiz duygulart icermektedir. > | g g § S
Liitfen, matematikte sinav olmadan once g 2 g 5| § =

. . iwe e . .. v = o > > E =
genellikle nasil hissettiginizi igaretleyiniz. Eger s > | ZE| S v
sorularda verilen ifadeye kesinlikle X 1 E|EZ| T | »
katiuliyyorsaniz, 5’1 isaretleyiniz. Eger ifadeye E E % % v %
kesinlikle katilmiyorsaniz, 1'’i isaretleyiniz. Bu iki | ' Z o
durum disinda ise 1 ve 5 arasinda sizi en iyi & v

1

N
w
EaN
o1
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SINAV SIRASINDA =

Asagidaki sorular matematikte sinav olurken 2 §

yvasayabileceginiz duygulart icermektedir. Liitfen, % g = § c S

matematikte sinavi olurken genellikle nasil g g § S| 2 =

hissettiginizi isaretleyiniz. = > ,%‘ £ S |2
% g E = = o
L = S | ® ~
= ~ M=
E |2
S Y

28. Matematikten sinav olmaktan keyif alirim. 1 2 3 4 B

1370) 918).Y B\Y/

Asagidaki her bir ifadeyi dikkatle okuyunuz ve
belirtilen 6lgegi kullanarak size en ¢ok uyan cevabi
isaretleyiniz. 1°den 6’va kadar herhangi bir rakami
isaretleyebilirsiniz.

Cok iyiyim

1. Matematik 6devinizi zamaninda bitirmede ne
kadar iyisiniz?

=1 Hig iy1 degilim

(op]

6. Matematik ¢aligmanizi ne kadar iyi organize
edebilirsiniz?

[HEN
N

10.  Matematik dersinde ne kadar iyi not
tutabilirsiniz?

Matematik dersi sirasinda 6gretmeninizin farkl yapici
duygusal destegi ile karsilasabilirsiniz. Anketin bu
boliimiinde matematik dersinde 6gretmeninizden
gorebileceginiz farkli yapici duygusal destek sekillerini
icermektedir. Eger sorularda verilen ifade sizin i¢im
tamamen dogruysa, 5’1 isaretleyiniz. Eger ifade sizin
icin hi¢ dogru degilse, 1’1 isaretleyiniz. Bu iki durum
disinda ise 1 ve 5 arasinda sizi en iyi tamimladigini
diisiindiigiiniiz rakami isaretleyiniz.

Hi¢ Dogru Degil

Dogru Degil

Biraz Dogru

Dogru

Tamamen Dogru

dirast davranir.

5. Ogretmenim higbir ayricalik gdstermeksizin diger
ogrencilerine oldugu gibi bana da adaletli ve

|
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BOLUM VI

Asagida matematik ogretimiyle ilgili ¢cesitli ifadeler yer £
almaktadwr. Liitfen, her bir ifadeyi dikkatle okuyunuz ve 2 §
gecen yil ya da bu yilki matematik dersinizi diigiinerek % S
size en ¢ok uyan cevabi isaretleyiniz. Eger verilen £ =
ifadeye kesinlikle katiliyorsaniz, 5°i isaretleyiniz. Eger 5 E
ifadeye kesinlikle katilmiyorsaniz, 1°i isaretleyiniz. Bu f @
iki durum disinda ise 1 ve 5 arasinda sizi en iyi ~ =
tammladigini diistindiigiiniiz rakami isaretleyiniz. [= =
g Y,
2. Buderste, 6gretmenimizin yonergeleri o kadar 1 123|145
belirsiz ki ne yapmam gerektigini bilemem.
6. Bu derste, 6gretmenimiz konuyu sevkle anlatir. 1 123|145
9. Buderste, ne yapmamiz gerektigini anlamakta 1 2|3 |4)|5
sikint1 yasarim.

BOLUM VII

7. Cinsiyetiniz: Kiz Erkek
8. Simifiniz: 7. sif 8. Smif

9. Gegen yilki matematik karne notunuz:

CALISMAMIZA KATILDIGINIZ iCiN TESEKKUR EDERIZ.
J
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APPENDIX F. TEACHER INTERVIEW SCHEDULE

OGRETMEN GORUSME FORMU
Gorisiilen Kisi (takma isim):
Okul:
Tarih/Saat:

Merhaba,

Ben ODTU Egitim Fakiiltesi Egitim Bilimleri Boliimii Egitim Programlar1 ve
Ogretimi Anabilim Dalinda doktora dgrencisi Basak Calik. Yiiriitmekte oldugum
doktora tez ¢aligmasinin amaci daha dnce anket yoluyla goriislerine ulastigim ortaokul
matematik O6gretmenlerinin 7. ya da 8. simf Ogrencilerinin matematige yonelik
duygularinin sebepleri hakkinda derinlemesine bilgi sahibi olmaktir. Bu goriismede,
soracagimiz sorularla sizin bu konudaki goriislerinizi almak istiyoruz. Alanda ¢alisan
bir 6gretmen olarak sizin goriisleriniz bu ¢alisma icin biiyilik bir dnem tagimaktadir.

Oncelikle ¢alismama goniillii olarak katildiginiz igin ¢ok tesekkiir ederim.
Gortisme kapsaminda kisisel bilgileriniz tamamen gizli tutulacak ve arastirmaci
disinda bagka hi¢ kimseyle paylagilmayacaktir. Goriisme kapsaminda sizi yaniltacak
ya da size zarar verecek herhangi bir durum s6z konusu olmamakla birlikte istediginiz
an goriismeyi sonlandirabiliriz.

Goriisme yaklasik olarak 30-35 dakika siirecektir. Goriigmeye baglamadan
once aragtirma hakkinda sormak istediginiz bir soru varsa memnuniyetle cevap
verebilirim. Vakit ayirdiginiz ve goriislerinizi paylastiginiz i¢in simdiden ¢ok tesekkiir
ederim.

Basak Calik
ODTU Egitim Fakiiltesi
Egitim Bilimleri Boliimii
Doktora Ogrencisi
E-posta:calik.basak@metu.edu.tr
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1. Cinsiyetiniz: 9 Kadin 5 Erkek
2.YaSINIZ: oo,
3. En son aldigimiz egitim dereceniz:

3 OnLisans 9 Lisans 9 Yiiksek Lisans 9 Doktora

4. Mezun oldugunuz fakiilte:
5. Ogretmenlik tecriibeniz (y1l/ay olarak):
6. Gorev yaptiginiz okulda kag yildir ¢alistyorsunuz?

1. Okul ortaminizi nasil tanimlarsiniz?
a) Okulun konumu, fiziki kosullar1 ve altyapisi
b) Ogrenci mevcudu ve 6grenci profili (basari, SES, 6grenmeye
doniik motivasyonlari)
€) Yonetici, 6gretmen, veli ve 6grenci karsilikli iligkisi
(birbirlerine destek olup olmama, karar alma siireclerine katilim)
2. Okuldaki matematik 6grenme ve 6gretim ortamlarini diisiindiigiiniizde
matematik 6gretimine yonelik inanglarinizdan bahsedebilir misiniz?
a) Dersinizi planlamaya yonelik
b) Dersinizde kullandiginiz dgretim stratejilerinize yonelik
¢) Ogrencilerinizin derse katilimini saglamaya ydnelik
d) Ogrenme ortamini olumsuz etkileyen davranislar1 ortadan
kaldirmaya yonelik
3. Bu doénem dersine girdiginiz ......... sinif1 diisiindiigliniizde
a) Sinif ortamini (fiziki altyapi, 6grenci mevcudu)
b) Ogrenci profili (devamsizlik orani, genel ve matematik
basarisi, 6grenmeye yonelik motivasyon)

c) Ogrenci-6gretmen, dgrenci-6grenci, veli-dgretmen iliskisini
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d) Velinin, 6grenci ve 6gretmenden beklentilerini nasil
tanimlarsiniz?

4. Bu donem dersine girdiginiz 7. ve 8. siniflar1 diistindiigiiniizde
Ogrencilerinizin matematige iliskin duygulari nelerdir?

a) Ogrenciler matematik dersinde hangi durum, ortam ve
zamanlarda bu duygular1 hissediyorlar? Ders sirasi, ders dncesi ve sonrasi
ve simav zamanlarini diisiindiigiiniizde neler sdyleyebilirsiniz?

b) Ogrenciler matematik dersinde bu duygular hissettiklerinde
ne yapiyorlar? Bu duygular1 davranis ya da performanslarina nasil
yansitiyorlar? Bu duygulari sinif i¢i iletisiminize nasil yansitiyorlar?

) Sizce dgrencilerinizin matematige yonelik hissettikleri bu
duygularin sebepleri neler olabilir?

d) Ogrenciler matematik dersine yonelik bu duygularini
diizenlemek, yenmek ve onunla basa ¢ikmak i¢in ne gibi yontem ve
stratejiler uyguluyorlar?

e) Ogrencilerin bu duygularim diizenlemek igin siniflarmmzda ne
tiir yontem ve stratejiler uyguluyorsunuz? Mevcut 6gretim yontem ve
stratejilerinizde herhangi bir degisiklik yapiyor musunuz? Neden?
Deneyimlerinizden bahsedebilir misiniz? Bu durumla ilgili akliniza gelen
unutamadiginiz bir 6rnek var mi1?

f) Ogrencilerin bu duygularini diizenlemek i¢in 6grencilerinizle
iletisiminizde (kullanilan dil, beden dili) ne gibi faktorlere dikkat
ediyorsunuz?

g) Ogrencileriniz matematik dersinde hissettikleri bu duygulart
size nasil yansittyorlar? Bunu nasil anliyorsunuz? Bu duygu durum(lar1)
karsisinda siz neler hissediyorsunuz? Deneyimlerinizden bahsedebilir
misiniz? Bu durumla ilgili akliniza gelen unutamadiginiz bir 6rnek var

mi1?
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I.  Kendi duygularinizi kontrol etmek ya da diizenlemek igin ne

gibi yontemler kullaniyorsunuz? Neden bu yontemleri tercih

ediyorsunuz?

5. Bu doénem dersine girdiginiz 7. ve 8. siniflar igerisinde matematige yonelik
kayg1 duydugunu diisiindiigiiniiz 6grencileriniz oldu mu?

a) Ogrenciler matematik dersinde hangi durum, ortam ve
zamanlarda kaygi1 duyuyorlar? Ders sirasi, ders 6ncesi ve sonrasi ve sinav
zamanlarini diisiindiigiiniizde neler sdyleyebilirsiniz?

b) Ogrenciler matematik dersinde kaygilandiklarinda ne
yaptyorlar? Bu duyguyu nasil ortaya koyuyorlar? Bu duyguyu sinif i¢i
iletisiminize nasil yansitryorlar?

c) Sizce 6grencilerinizin hissettikleri matematik kaygisinin
sebepleri neler olabilir? Sizce 6grenciler matematikten neden korkarlar?

d) Ogrenciler matematik kaygilarin1 yenmek ve onunla basa
¢ikmak i¢in ne gibi yontem ve stratejiler uyguluyorlar?

e) Ogrencilerin matematik kaygisini azaltmak igin siniflarmmzda
ne tlir yontem ve stratejiler uyguluyorsunuz? Mevcut 6gretim yontem ve
stratejilerinizde herhangi bir degisiklik yapiyor musunuz? Neden?
Deneyimlerinizden bahsedebilir misiniz? Bu durumla ilgili akliniza gelen
unutamadiginiz bir 6rnek var m1?

f) Ogrencilerin matematik kaygisini azaltmak i¢in
ogrencilerinizle iletisiminizde (kullanilan dil, beden dili) ne gibi
faktorlere dikkat ediyorsunuz? Neden? Deneyimlerinizden bahsedebilir
misiniz? Bu durumla ilgili akliniza gelen unutamadiginiz bir 6rnek var
mi1?

g) Ogrencileriniz, matematik dersinde hissettikleri kaygiy size
nasil yansitiyorlar? Bunu nasil anliyorsunuz? Bu duygu durumu
karsisinda siz neler hissediyorsunuz? Deneyimlerinizden bahsedebilir
misiniz? Bu durumla ilgili akliniza gelen unutamadiginiz bir 6rnek var

mi?
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I. Kendi duygularinizi kontrol etmek ya da

diizenlemek i¢in ne gibi yontemler kullantyorsunuz? Neden bu

yontemleri tercih ediyorsunuz?

6. Bu donem dersine girdiginiz 7. ve 8. siniflar1 diistindiigiiniizde
ogrencilerinizin matematige 6tke duyduklarini diisiindiigiiniiz oldu mu?

a) Ogrenciler matematik dersinde hangi durum, ortam ve
zamanlarda 6fke duyuyorlar? Ders sirasi, ders Oncesi ve sonrasi ve sinav
zamanlarini diisiindiigiiniizde neler sdyleyebilirsiniz?

b) Ogrenciler matematikte 6fke duyduklarinda ne yapiyorlar? Bu
duyguyu nasil ortaya koyuyorlar? Bu duyguyu sinif i¢i iletisiminize nasil
yansitiyorlar?

Cc) Sizce dgrencilerinizin matematige yonelik hissettikleri bu
ofkenin sebepleri neler olabilir?

d) Ogrenciler matematige yonelik dfkelerini davranis ya da
performanslarina nasil yansitiyorlar?

e) Ogrenciler matematige duyduklar1 &fkelerini kontrol etmek
i¢cin ne gibi yontem ve stratejiler uyguluyorlar?

f) Ogrencilerinizin matematige olan 6fkelerini azaltmak igin
siiflarinizda ne tiir yontem ve stratejiler uyguluyorsunuz? Mevcut
Ogretim yontem ve stratejilerinizde herhangi bir degisiklik yapiyor
musunuz? Neden? Deneyimlerinizden bahsedebilir misiniz? Bu durumla
ilgili akliniza gelen unutamadiginiz bir 6rnek var mi1?

g) Ogrencilerin matematige olan dfkelerini azaltmak igin
ogrencilerinizle iletisiminizde (kullanilan dil, beden dili) ne gibi
faktorlere dikkat ediyorsunuz? Neden? Deneyimlerinizden bahsedebilir
misiniz? Bu durumla ilgili akliniza gelen unutamadiginiz bir 6rnek var
mi1?

h) Ogrencileriniz matematige olan 6fkelerini size nasil

yansitiyorlar? Bunu nasil anliyorsunuz? Bu duygu durumu karsisinda siz
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neler hissediyorsunuz? Deneyimlerinizden bahsedebilir misiniz? Bu
durumla ilgili akliniza gelen unutamadiginiz bir 6rnek var mi?

i. Kendi duygularinizi kontrol etmek ya da
diizenlemek i¢in ne gibi yontemler kullaniyorsunuz? Neden bu
yontemleri tercih ediyorsunuz?

7. Bu donem dersine girdiginiz 7. ve 8. siniflar1 diislindiigiiniizde
Ogrencilerinizin matematikten hi¢ keyif aldiklarini diisliniiyor musunuz?

a) Sizce 6grencileriniz hangi durum, ortam ve zamanlarda
matematik dersinden keyif alirlar? Ders sirasi, ders dncesi ve sonrasi ve
siav zamanlarini diislindiigiiniizde neler soyleyebilirsiniz?

b) Ogrenciler matematik dersinden keyif aldiklar1 zaman ne
yaparlar? Bu duyguyu nasil ortaya koyuyorlar? Bu duyguyu sinif i¢i
iletigiminize nasil yansitryorlar?

¢) Ogrenciler matematik dersinden daha ¢ok keyif almak icin ne
gibi yontem ve stratejiler uyguluyorlar?

d) Ogrencilerinizin matematikten keyif almalar1 i¢in (Matematigi
zevkli hale getirmek i¢in) siniflarinizda ne tiir yontem ve stratejiler
uyguluyorsunuz? Mevcut 6gretim yontem ve stratejilerinizde herhangi bir
degisiklik yapiyor musunuz? Neden? Deneyimlerinizden bahsedebilir
misiniz? Bu durumla ilgili akliniza gelen unutamadiginiz bir 6rnek var
mi1?

e) Ogrencilerin matematikten keyif almalar1 i¢in (Matematigi
zevkli hale getirmek icin) 6grencilerinizle iletisiminizde (kullanilan dil,
beden dili) ne gibi faktorlere dikkat ediyorsunuz? Neden?
Deneyimlerinizden bahsedebilir misiniz? Bu durumla ilgili akliniza gelen
unutamadiginiz bir 6rnek var mi1?

f) Ogrencileriniz matematigi zevkle ¢alistiklar1 zaman bu
duygularini size nasil yansitiyorlar? Bunu nasil anliyorsunuz? Onlar

keyifle ¢alistikca siz neler hissediyorsunuz? Deneyimlerinizden
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bahsedebilir misiniz? Bu durumla ilgili akliniza gelen unutamadiginiz bir
ornek var m1?

i. Kendi duygularinizi kontrol etmek ya da
diizenlemek (Siz de matematigi keyifle calismak/ kendiniz i¢in
zevkli hale getirmek) i¢in ne gibi yontemler kullantyorsunuz?
Neden bu yontemleri tercih ediyorsunuz?

8. Soz ettikleriniz disinda bu donem dersine girdiginiz 7. ve 8. siniflari
diisiindiigiiniizde 6grencilerinizde gézlemlediginiz baska duygu durumlari oldu

mu?
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APPENDIX G. RESIDUAL PLOTS

Partial Regression Plots-Teacher Sample

TANG

TANX

Partial Regression Plot
Dependent Variable: TANG

Partial Regression Plot
Dependent Variable: TANG
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Partial Regression Plot
Dependent Variable: TENJ

Partial Regression Plot
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Partial Regression Plots-Student Sample
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ANG

Partial Regression Plot
Dependent Variable: ENJ

Partial Regression Plot
Dependent Variable: ANG

TENJ
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Partial Regression Plot
Dependent Variable: ANX
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Partial Regression Plots-Teacher Sample
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Partial Regression Plots-Student Sample

Partial Regression Plot
Dependent Variable: ENJ
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Scatterplots-Teacher Sample

Regression Standardized Residual

Regression Standardized Residual

Scatterplots-Student Sample
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Histogram, Normal P-P Plot of Residuals- Teacher Sample
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Normal P-P Plot of Regression Standardized Residual
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Histogram, Normal P-P Plot of Residuals- Student Sample
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APPENDIX I. TURKCE OZET (TURKISH SUMMARY)

Giris

Duyus; motivasyon, inang, ruh hali, benlik algis1 ve duygu gibi biligsel olmayan bircok
yapiy1 i¢ine alan genel bir terim olarak kullanilmaktadir. Ortaya konulan bu ayrim
cergevesinde duygu kavrami ise “cok boyutlu, duyussal, biligsel, motivasyonel,
disavurumsal ve fizyolojik siirecleri igeren es-giidiimlii psikolojik alt sistemler”
(Pekrun, 2006, sf. 316) olarak tanimlanmaktadir. Duygularin basta 6grenci ve
ogretmenler olmak iizere 6grenme ve dgretme siirecleri lizerinde nasil rol oynadigini
aciklamak i¢in smav kaygisi (Zeidner, 1998) haricinde ¢ok az sayida calisma
bulunmaktadir. Halbuki, ilgi, merak, zevk, 6fke, gurur, utang, bikkinlik, umut ve
umutsuzluk gibi duygularin egitim ve Ogretim ortamlarindan bagimsiz olarak
diisiiniilmesi miimkiin olmamaktadir. Duygular iizerine yapilan caligmalar egitim
alaninda diger disiplinlerle karsilagtirildiginda daha az sayida olmasina ragmen,
glinimiizde bu alanda dikkate deger bir cabanin sarf edilmeye baslandigi

goriilmektedir (Pekrun ve Linnenbrink- Garcia, 2014).

Egitim ve §gretim sisteminin temel elemanlar1 olarak 6grenci ve 6gretmenler, 6grenme
ortamlarinda ¢esitli duygular1 deneyimlemektedirler. Ozellikle insanlarla iletisim
kurmanin diger mesleklere gore daha fazla oldugu 6gretmenlik mesleginin duygu
yogunlugu yiiksek bir meslek oldugu bilinen bir gergektir. Bu duygularin ¢esitliligi ve
yogunlugu 6grenme ve Ogretim ortamlarina gore degisiklik gosterebilmektedir.
Ornegin, ogrencilerin siif diizenini bozacak davramslar gosterdigi bir smifta
ogretmen Ofke ve bikkinlik duyarken; oOgrencilerin Ogretilen konuya karsi ilgi
seviyesinin yiiksek oldugu bir sinifta 6gretmenin ders anlatmaktan duydugu zevk ve
haz ise ortalamanin iistii bir seviyede olacaktir. Bu kapsamda, 6gretmen duygulari ve

ogretmen tiikenmisligi iligkisi de sorgulanmaktadir (Frenzel, 2014).
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Tiikenmislik, Freudenberger (1974) tarafindan “Enerji, gii¢ ve kaynaklar tizerindeki
asir1 taleplerden dolayi kisinin basarisiz olmasi, yipranmasi ve tiikenmis hale gelmesi”
(s. 159) olarak tanimlanmaktadir. Insanlarla iletisimin siirekli oldugu mesleklerde
sikca deneyimlenen tiikenmisligin bireyler {izerinde psikosomatik rahatsizliklar,
depresyon, agresif davraniglar sergileme, ise yonelik doyumsuzluk ve negatif tutum
gibi birgok olumsuz etkisi bulunmaktadir (Caglar, 2011; Frenzel ve Stephens, 2013).
Ogretmenlik mesleginin, 6grenci, veli ve okul yonetimi gibi bir¢ok insanla siirekli
iletisim gerektiren bir meslek olmasindan dolay1 6gretmenler muhtemel risk grubunun
icerisindedirler. Is kaynakli yogun stres ve tiikenmislik sendromu en ug diizeyde
meslegi birakmaya neden olmaktadir. Tiikkenmislik, orgiitsel ve etkilesimsel olmak
lizere birgok faktdriin karsilikli etkilesimi sonucu ortaya ¢ikmaktadir. Ogretmen
tilkenmisligi, sinifla, okulla, 6gretim programi ve yonetimle ilgili ve kisisel sebepler
olmak iizere makro ve mikro diizeyde gesitli faktorlerden etkilenmektedir (Cephe,
2010; El Helau, Nabhani ve Bahouri, 2016; Kelchtermans ve Strittmatter, 1999;
Kottler, Zchm ve Kottler, 2005; Watts ve Robertion, 2011). Ogretmen &zyeterlik
inanglarinin da 6gretmen tiikkenmisligini nlemede 6nemli bir rol oynadig sdylenebilir
(Durr, Chang ve Carson, 2014). Leiter (1993, aktaran Yu, Wang, Zhai, Dai ve Yang,
2015) tikenmisligi Ozyeterlik krizi olarak tanimlarken aslhinda Ozyeterlik
inanglarindaki eksikligin tiikenmislik sendromunu tetiklediginin altin1 ¢izmektedir.
Mevcut calismalarda, ozyeterlik ve Ogretmenlerin mesleki tiikkenmislik diizeyleri
arasinda negatif bir iliski oldugu ve Ozyeterlik inanglarindaki diisiisiin 6gretmen

tilkenmigligini tetikledigi savunulmaktadir (Chwalisz, Altmaier ve Russell, 1992).

Ogretmen duygularinin dgretmen pedagojik alan bilgisi olusumu (Brigido, Couso,
Gutieres ve Mellodo; 2013), iyi olus ve 6gretimden duyulan haz (Chang, 2009),
ogretmenlerin kimlik olusumu (Bair, Bair, Mader, Hipp ve Hakim, 2010), 6gretimin
niteligi (Frenzel, 2014; Frenzel, Becker-Kurz, Pekrun ve Goetz, 2015; Frenzel, Goetz,
Stephens ve Jacob, 2009; Frenzel, Pekrun, Goetz, Daniels, Durksen, Becker-Kurz ve
Klassen; 2016; Hagenauer ve Volet, 2014; Klassen, Perry ve Frenzel, 2012; Sutton,
2005; Sutton ve Wheatley, 2003, Taxer ve Frenzel, 2015; Trigwell, 2012) gibi bir¢ok
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degiskenle iliskili oldugu bilinmektedir. Ayrica, 6gretmen duygularinin, égretmen-
ogrenci iligkileri (Hagenauer, Hascher ve Volet, 2015), 6grenci duygulari (Becker,
Goetz, Morger ve Ranellucci, 2014; Linnenbrink ve Pintrich, 2002), 6grenme
stratejilerinin kullanimi (Linnenbrink ve Pintrich, 2002) ve Ogrencilerin basarisi
(Pekrun, Goetz, Titz ve Perry, 2002a; Sutton ve Wheatley, 2003) iizerinde dikkate
deger bir etkiye sahip oldugu goriilmektedir.

Ogretmen duygularinin yukarida bahsedilen degiskenlerle yakim iliskisi duygusal
bulasma kurami ile agiklanabilir. Bireylerin psikolojik ve duyusal durumlarinin
bilin¢li ya da farkinda olmadan beden dilleri, mimik, jest ve hareketleri yolu ile
karsilarindaki bireylere aktarilmasi anlamina gelen duygusal bulagma (Hatfield,
Cacioppo ve Rapson, 1994) ozellikle 6gretmen duygularimin 6grenci duygular
tizerindeki etkisine dikkat ¢ekmektedir. Alan yazinda 6gretmenlerin olumlu ya da
olumsuz olarak deneyimledikleri bir¢cok farkli duygunun Ogrenci duygularimi
tetikledigine yonelik cesitli ¢aligmalar mevcuttur (Becker, Goetz, Morger ve
Ranellucci, 2014; Frenzel, Goetz, Liidtke, Pekrun ve Sutton, 2009).

Reinhard Pekrun tarafindan ortaya konulan denetim-deger kuramina (2006) gore
“akademik faaliyet ya da ciktilarla dogrudan iliskili duygular” (sf. 317) olarak
tanimlanan bagar1 duygular1 kavrami 6grencilerin bir dersi dinlerken ve calisirken,
O0dev yaparken, sinav olurken ya da bahsedilen tiim bu akademik faaliyetler
kapsaminda basarili ya da basarisiz olma hallerinde deneyimledikleri duygular olarak
kabul gérmektedir (Pekrun, 2006). Diger bir deyisle denetim-deger kuramu, siireg ve
sonu¢ odakli akademik duygulara ayni anda odaklanmaktadir (Pekrun vd.,2011).
Duygular, bu kurama gore deger, etkinlik derecesi ve nesne odaklilik boyutlar1 olmak
tizere lic boyutlu taksonomiye gore siniflandirilmaktadir (Pekrun, 2006). Bu
kapsamda, haz, gurur, umut ve rahatlama gibi duygular pozitif; kaygi, 6fke, utang,
umutsuzluk ve bikkinlik duygulari ise negatif duygular kategorisinde yer almaktadir.
Etkinlik derecesine gore ise haz, gurur ve umut pozitif etkin, rahatlama pozitif etkin

olmayan; kaygi, 6fke ve utang negatif etkin, bikkinlik ve umutsuzluk ise negatif etkin
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olmayan duygular olarak smiflandirilmaktadir. Bu baglamda pozitif etkin duygular
deneyimleyen 6grenciler 6grenme siireclerini kolaylikla yonetebilmekte iken pozitif
etkin olmayan duygular1 deneyimleyen 6grenciler 6grenme hizlarini gérece azaltma
egilimi gostermektedirler. Ote yandan, negatif etkin duygular1 deneyimleyen
ogrenciler zorluklarla miicadele yoluna gitmekte ve olasi basarisizliklardan kaginma
egilimi gostermektedirler. Son olarak negatif etkin olmayan duygular 6grencilerin
yeteneklerine doniik algilarini olumsuz olarak etkilemektedir (Chiang ve Liu, 2014).
Nesne odaklilik boyutuna gore ise tizerinde ¢alisilan etkinlige duyulan haz, bikkinlik
ve Ofke gibi duygular faaliyet odakli duygular iken bu faaliyetin neticesinde hissedilen
umut, gurur, rahatlama, kaygi, umutsuzluk ve utang gibi duygular sonug¢ odakli
duygular olarak belirtilmektedir. Sonu¢ odakli duygular kendi arasinda ileriye ve
geriye doniik sonug¢ odakli duygular olarak ikiye ayrilmaktadir (Pekrun, 2006; Pekrun
ve Stephens, 2010; Pekrun vd., 2002a; 2011).

Denetim-deger kurami ve bu kuram kapsaminda ortaya konulan basar1 duygular
modeline gore basar1 duygularinin olusumunda biligsel degerlendirmeler olarak kabul
goren 6znel denetim ve &znel deger bilesenlerinin etkisi biiyiiktiir. Ogrencilerin
herhangi bir etkinlige yonelik gosterdikleri caba ve eylemleri ya da bu etkinlik
neticesinde elde edilen sonuglarin algilanan degerleri olarak ifade edilen 6znel deger,
icsel ya da digsal kaynakli olabilmektedir. Buna gore, i¢sel deger eylem ya da
sonuglarin getirecegi fayda diisiiniilmeksizin degerlendirilmesi iken dissal deger,
eylem ya da sonuglarin getirecegi faydaya gore degerlendirilmesidir (Pekrun, 2006;
Pekrun, Frenzel, Goetz ve Perry, 2007). Ote yandan, 6znel denetim ogrencilerin
ulasmak istedigi sonuglara ne kadar etkili bir sekilde ulasabileceklerini ve
istemedikleri sonuglardan kendilerini ne kadar etkin bir sekilde koruyabilecekleri
anlamina gelmektedir (Frenzel ve Stephens, 2013; Pekrun, 2006; Pekrun vd., 2007;
Pekrun vd., 2002a). Bu kapsamda, bireylerin 6zyeterlik inanglari 6znel denetim
degerlendirmeleri olarak degerlendirilebilir. Bandura (1997) tarafindan kisinin
herhangi bir faaliyeti gerceklestirebilecegine yonelik inanci olarak tanimlanan

Ozyeterlik, bireylerin eylemlerini ve sec¢imlerini etkilemenin yaninda onlarin
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karsilagtiklar1 zorluklarla bas etmeye yonelik gosterdikleri direng ve sarf ettikleri
cabay1 da etkilemektedir. Ayrica, Ozyeterlik inanglar1 yliksek bireyler basarisiz
olduklar1 hallerde bu durumu sarf ettikleri ¢abanin yetersiz olusu ya da bilginin yanlis
kullanimi gibi durumlara baglarken, oOzyeterlik inanglar1 diisiik kimseler ise
basarisizlik durumlarmmi kendi beceri ya da yeteneklerine doniik eksiklige
baglamaktadirlar. Dolayisiyla, 6zyeterligi diisiik grubun stres ya da kaygi gibi negatif
duygu durumlarint deneyimleme durumu 6z-yeterligi yiiksek bireylere gore daha
fazladir (Pajares, 1996). Mevcut ¢alismalar incelendiginde 6grencilerin akademik
ozyeterlik inanglari ile 6grencilerin basar1 duygulari arasinda karsilikli bir iligki oldugu
goriilmektedir. Bu iligkinin olumlu duygular i¢in pozitif, olumsuz duygular i¢in ise
negatif yonde oldugu bu calismalarin sonuglari arasindadir (i.e., Marchand &
Gutierrnes, 2012; Nie, Lau ve Liau; 2011; Pekrun, Goetz, Perry, Kramer, Hochstat ve
Molfenter, 2004).

Denetim-deger kurami kapsaminda One siiriilen basart duygulari modeline gore
denetim ve deger degerlendirmeleri disinda bilissel nitelik, motivasyonel nitelik,
ozerklik destegi, hedef yapilar1 ve beklentileri, doniit ve basar1 sonuglari, basari
hedefleri ve inanglar gibi bireysel ve cevresel olmak lizere diger faktorler de basari
duygularmin olusumunda énemli rol oynamaktadir. Ozellikle, dgretimin bilissel ve
duyusal niteliginin 6grencilerin denetim ve deger degerlendirmeleri dolayisiyla basari
duygular iizerindeki etkisi biiyiiktiir. Ornegin, 6gretmenlerin konular1 kapsamli ve
acik bir sekilde ve gercek hayatla baglantilar kurarak anlatmasi ve 6gretmenlerin ders
anlatmaktan duydugu memnuniyet oOgrencilerin denetim ve deger Onciillerini
etkilerken 6grencilerin akademik duygular1 da bu dogrultuda etkilenmektedir (Becker
vd.,2014; Bieg, Goetz, Sticca, Brunner, Becker, Morger ve Hubbard, 2017). Eger
ogretimin zorluk derecesi, Ogrencilerin yetenekleri ve aldiklar1 destek onlarin
ithtiyaclarmi karsilamiyorsa, ogrencilerin yaptiklari ise yonelik denetim ve deger
degerlendirmeleri diislik olmakta ve akademik duygular1 da buna bagl olarak olumsuz

anlamda degigsmektedir (Pekrun, 2009).
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Ogrencilerin gelisim ozellikleri dikkate alindiginda 7. ve 8. smmf &grencilerinin
ergenlik donemine yeni girmeleri ve bu donemin 6grenciler iizerindeki psikolojik,
fizyolojik ve ¢evresel etkilerinin yaninda bu yillarin ortadgretime gegiste prestijli bir
lise ve sonrasinda is garantisi olan bir boliime girebilmek ve uzun vadede basarili bir
kariyer sahibi olabilmek i¢in ¢ok Onemli zaman araliklart olarak goriilmesi
Ogrencilerin hissettikleri baskiyr daha da artirmakta ve Ogrenciler Ogrenme
ortamlarinda ¢ok c¢esitli duygular1 deneyimlemektedir. Denetim-deger kurami
kapsaminda, denetim ve deger degerlendirmelerinin konu alanina bagl olarak
degismesinden dolay1 bu Onciillerin bir iiriinii olan akademik duygularin da konu
alanma baglh olarak degistigi diisiiniilmektedir (i.e., Goetz, Frenzel, Pekrun ve Hall,
2006; Goetz, Frenzel, Pekrun, Hall ve Liidtke, 2007; Goetz, Frenzel, Hall ve Pekrun,
2008). Matematik bu alanlardan biri olmakla birlikte duyusal degiskenlerden bir hayli
etkilenmektedir. Ayrica, matematik dersi yapisi itibariyle mevcut dgretim programi
icerisinde diger disiplinlere gore bir adim 6ne ¢ikmaktadir. Ciinkii matematik; fen,
istatistik, miithendislik ve sanat gibi bir¢ok farklr disiplinle yakindan iliskili olmasina
ragmen ilkokul, ortaokul, lise ve yiiksekdgretim de dahil olmak {izere farkli yas grubu
ve kiiltiirden 6grenci igin korkulan bir bilim dahdir. Ozellikle PISA (Uluslararas:
Ogrenci Degerlendirme Programi) ve TIMMS (Uluslararast Matematik ve Fen
Egilimleri Arastirmasi) gibi Ogrencilerin ¢ok yonlii bilgi ve beceri diizeylerini
belirlemek amaciyla yapilan uluslararasi sinavlarda Tiirkiye matematikte uluslararasi
ortalamanin  gerisinde  kalmaktadir. Benzer sekilde, TIMMS sonuglar
degerlendirildiginde ise Tirkiye’deki sekizinci simif 6grencileri matematik basarisinda
katilimer lkeler igerisinde 2011 ve 2015 yillarinda 24. siwrada ve TIMMS
ortalamasinin altindadir (MEB, 2014; MEB, 2016). Bu durum Tiirkiye’deKi
ogrencilerin diger iilkelerle karsilastirildiginda matematik alan yeterlilikleri agisindan
beklenilen diizeyde olmadigim gostermektedir. Ozellikle, matematik dersine ilgi
duyan, matematik 6grenmeyi seven ve matematik dersinde kendine giivenen
Ogrencilerin sayilar1 tiim Ogrenciler igerisinde daha az bir yiizdelik dilime sahip
olmakla birlikte bu 6grencilerin basar1 ortalamalarinin 2011 ve 2015 yillarinda

birbirleri ile tutarl bir sekilde diger 6grencilerden daha yiiksek oldugu sonucu (MEB,
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2016) matematik basarisinda duyusal degiskenlerin 6nemine dikkat ¢ekmektedir.
Benzer sekilde, OECD verilerine gore Tiirkiye’deki Ogrencilerin matematik
ozyeterliklerinin OECD ortalamasimin gerisinde; matematik kaygilarinin ise OECD
ortalamasinin iistiinde oldugu goriilmektedir (Egitim Reformu Girisimi, 2013). Bu
baglamda, 7. ve 8. siif 6grencilerinin matematik dersinde deneyimledikleri duygu ve
Ozyeterliklerini derinlemesine incelemek matematik basarisini artirmada akademik
duygulardan nasil yararlanabilecegine yonelik ¢ikarimlarda bulunmak agisindan 6nem

kazanmaktadir.

Ote yandan, 6gretmenligin sosyal ve kisiler arasi etkilesim gerektiren bir meslek
oldugu gercegi, dikkati 6gretmenlerin sahip olmasi gereken bazi kisilik 6zelliklerine
cekmektedir. Bu kisilik 6zellikleri arasinda 6gretime yonelik yiiksek 6zyeterlik ve 6z-
giiven, hosgorili, 1limli, pozitif, esprili, insancil ve dinamik olma gibi 21. yy.
Ogretmen yeterlikleri arasinda gosterilen bazi 6nemli kisilik 6zellikleri yer almaktadir
(Akin, 2017). Ogretimin duygu yogunlugu yiiksek bir meslek oldugu diisiiniildiigiinde
ogretmenler sahip olduklar kisilik 6zellikleri ile ilintili olarak 6grenme ve Ogretim
ortamlarinda  ¢ok  cesitli  duygular1  deneyimlemektedir.  Ogretmenlerin
deneyimledikleri duygularin onlarin meslek doyumu ya da mesleklerinde basarili
olabileceklerine yonelik inanglar1 iizerindeki etkisi yadsinamaz bir gercektir. Bu
durum konu alanina bagl olarak incelendiginde, TIMMS sonuglarina gore, matematik
ogretmenlerinin meslek doyumu ve matematik 6gretiminde kendilerine giivenlerinin
artmasiin Ogrencilerinin matematik basarilarina olumlu yonde etki ettigi sonucu
bulunmustur (MEB, 2014, 2016). Ogretmen duygulari, &gretimin niteligi ve
ogretmenlerin siniflarinda uyguladiklar 6gretim yontem ve stratejileri ile yakin bir
iliski igerisindedir. Ogretmenin dersi agik ve anlasilir bir sekilde anlatmasi, 6gretilen
konu ile ger¢ek hayattan baglantilar kurmasi, 6gretmenin 6gretmeye doniik heves ve
istegi Ogrencilerinin denetim ve deger degerlendirmeleri ve dolayisiyla basari
duygular tizerinde etkilidir (Becker vd., 2014; Bieg vd., 2017; Goetz, Liidtke, Nett,
Keller ve Lipnevich, 2013). Bu kapsamda, 6gretmenlerin ogretim ozellikleri ve

ogrenci duygular1 arasindaki iliskinin matematik, fizik ve yabanci diller gibi farkl
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disiplin ve yas gruplarinda nasil degistigini anlamaya yonelik ¢aligsmalarda
Ogretmenlerin derste anlasilirligi, dersi 6rneklerle aciklamasi, ders anlatma sevki,
ogrencinin dikkatini toplayabilmesi gibi 6gretim 6zellikleri ile 6grencilerin zevk ve
gurur duygulari arasinda pozitif; 6fke, caresizlik ve bikkinlik duygular1 arasinda ise
negatif yonde bir iliski bulunmustur. Ote yanda, 6gretimin agik olmamasi, zorluk
derecesi, temposu ve Ogretmenin Ogrencilerden beklenti seviyesi boyutlart ile
ogrencilerin Ofke, caresizlik ve bikkinlik duygular1 arasinda pozitif; zevk ve gurur

duygular arasinda ise negatif yonde bir iliski bulunmustur (Goetz ve ark, 2013, 2019).

Ogretmenlerin 6gretim 6zelliklerinin yani sira dgrencilere sagladigi duyusal destek de
Ogretimin niteligini etkileyen degiskenlerden biri olarak kabul goren destekleyici
ortam cergevesinde degerlendirilebilir. Buna gbére Ogretmenlerin G6grencilere
gosterdigi ilgi, alaka, saygi, yakinlik, verdigi deger ve destek dgrencilerin olumlu
duygular ve ilgili derse doniik basarilari ile pozitif, olumsuz duygulart ile ise negatif
bir iliski igerisindedir (Den Brok, Fisher ve Scott, 2005; Fisher, Waldrip ve Den Brok,
2005; Patrick, Turner, Meyer ve Midgley, 2003; Telli, Den Brok ve Cakiroglu, 2010;
Sakiz, Pape ve Woolfolk-Hoy, 2012; Sakiz, 2012, 2017). Dolayisiyla, 6gretmenlerin
ogrencilerine sagladig1 duyusal destek 6grencilerin bilissel, duygusal ve motivasyonel
iyl oluslan {izerinde kritik bir 6neme sahiptir (Sakiz vd., 2012) ve 6gretmenlerin
ogretimlerinde 6grencilerini destekleyici, ddiillendirici ve aktif olarak onlar1 dinleyen
bir tutum sergilemeleri 6grencilerin kaygi gibi ilgili derse yonelik olumsuz duygu
durumlarin1 en aza indirmelerine yardimci olurken (Palmer, 2007) 6grencilerin

o0grenme ve derse katilimlarina katkida bulunmaktadir (Becker ve Luthar, 2002).

Alan yazinda, ortaokul ve lise Ogretmenlerinin ilkokul ve okul Oncesi diizeydeki
ogretmenlerle karsilastirildiginda 6gretmen ve 6grenci iliskisine yeteri kadar 6nem
vermedikleri gbze carpmaktadir (Sakiz,2017). Bu baglamda, 6grencilerin akademik
anlamda deneyimledikleri duygulari ve bu duygularin sebep ve sonuglarini daha
kapsaml1 olarak aciklayabilmek adma ortaokul diizeyinde Ogretmen ve Ogrenci

duygularinin iliskisini ortaya koyan calismalara ihtiya¢ duyulmaktadir. Ozellikle
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ogrenciler agisindan yukarida bahsedilen tiim bu siire¢ler géz Oniine alindiginda
matematik 6gretmenlerinin akademik duygular1 diger disiplinler igerisinde daha dikkat

cekici bir hale gelmektedir.

Mevcut alan yazin disiiniildiigiinde, 6gretmen ve Ogrenci duygulart arasindaki
iliskinin bahsedilen degiskenler agisindan ele alan ¢aligmalarin ulusal literatiirde yeni
yeni yer almaya baglamasi ve uluslararasi literatiirde ise cogunlukla bireysel
kiiltiirlerde ¢alisilmasi, Hofstede’ nin (1980) kiiltiirel boyutlar teorisine gore kolektivist
bir kiiltiir olan Tiirkiye’de bu ¢alismanin yiiriitiillmesi ulusal diizeyde yapilacak diger
calismalara 1s1k tutmasinin yaninda uluslararasi boyutta bu konuda yapilacak kiiltiirel
karsilastirma calismalarina olanak saglamasi acisindan da 6nemlidir. Bu baglamda,
ogrenci duygularinin olusumunda rol oynayan muhtemel sebepler, 6gretmen-6grenci
iligkisi ve 6gretimin niteligine yansimalarina doniik ¢ikarimlarin yapilmasi hususunda
alan yazima katkida bulunmasi amaglanmistir. Ayrica, Ogretmen Duygular1 Olgegi ve
Ogretimin Algilanan Niteligi Olgegi’nin Tiirkge’ye geviri ve uyarlamasi bu arastirma
kapsaminda gerceklestirilmistir. Son olarak, arastirmanin nicel boyutunda 6nerilen
teorik modellerin bulgulari 151g1nda 6grenci duygularinin sebeplerini 6grenme-6gretim
siirecleri ve Ogrenci-ogretmen etkilesimi baglaminda derinlemesine incelemek igin
nitel verilerden yararlanilmistir. Dolayisiyla bu ¢alisma, aragtirma gruplarinin
cesitliligi, mevcut arastirma problemi ve arastirma sorularina cevap vermek icin
uygulanan arastirma deseni ve veri analiz yontemi agisindan ulusal ve uluslararasi alan

yazina katkida bulunmaktadir. Bu baglamda, arastirma sorular1 asagida verilmektedir.

Arastirma Sorulari
1. Ortaokul matematik Ogretmenlerinin akademik duygulari, o6zyeterlik ve
tilkkenmislik hissi arasinda nasil bir iligki bulunmaktadir?
2. Yedinci ve sekizinci sif Ogrencilerinin matematik ozyeterlik inanglari,
Ogretimin algilanan niteligi, algilanan 6gretmen duygusal destegi ve matematik
O0gretmenlerinin akademik duygulari, 6grencilerin matematik basar1 duygulari

ile nasil iligkilidir?
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a. Yedinci ve sekizinci smif Ogrencilerinin matematik Ozyeterlik
inanglari, dgretimin algilanan niteligi, algilanan 6gretmen duygusal
destegi ve matematik basar1 duygular1 nasil iliskilidir?

b. Yedinci ve sekizinci sinif 6grencilerinin matematik basar1 duygulari ile
matematik 6gretmenlerinin akademik duygulart nasil iligkilidir?

3. Ogretmenlerin, dgrencilerinin matematik basar1 duygularinmn, égrenim siireci
ve matematik 6gretmenleri ile etkilesimi yoluyla nasil sekillendigine yonelik

algilar1 nelerdir?

Yontem

Desen

Bu c¢alismada, Leech ve Onwuegbuzie’nin (2009) ii¢ boyutlu karma desen
taksonomisine gore kismi, sirali ve nicel agirlikli karma yontem uygulanmistir. Diger
bir deyisle, calismanin nicel boyutu tiim arastirma kapsaminda baskin olarak
goriilmekle birlikte nitel bulgular nicel bulgulara destek saglamak ve 6grencilerin
matematik dersinde deneyimledikleri duygularin mevcut sebeplerini 6grenme-6gretim
siireci ve 6grenci-0gretmen iliskileri baglaminda derinlemesine incelemek amaciyla

yiriitilmistir.

Orneklem

Calismanin  evrenini Istanbul’da devlet ortaokullarinda ¢alisan matematik
ogretmenleri ve onlarm 7. ve 8. simf &grencileri olusturmaktadir. Istanbul’da tiim
ilgelere ulagimin zaman ve maliyet agisindan zorlugu diisiiniiliip, okul sayilarinin
ilgelere gore dagilimi ve ilgeler arasindaki sosyoekonomik ve bolgesel farkliliklar da
g6z ontlinde bulundurulmustur. Calismanin ulagilabilir evrenini Bahgelievler, Beyoglu,
Besiktas, Esenler, Eyiip, Fatih, Kagithane, Pendik, Sisli, Uskiidar ve Zeytinburnu
ilgelerindeki devlet ortaokullarinda gérev yapan matematik 6gretmenleri ve onlarin 7.

ve 8. sinif 6grencileri olusturmaktadir.
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Istanbul 11 Milli Egitim Miidiirliigii (2017) verilerine gore ulasilabilir evren igerisinde
toplam 1100, segili ilgelerde ise toplam 235 devlet ortaokulu bulunmaktadir.
Ulasilabilir evren igerisinde 6rneklemi belirleyebilmek i¢in ilk olarak bu ilgelerdeki
devlet ortaokullar1 sayisinin %25’ine ulasilmaya ¢alisilmistir. Arastirma kapsaminda
her bir ilgedeki toplam okul sayisinin evren i¢indeki orani diisiiniildiigiinde 59 okul
kiime 6rnekleme yontemi ile se¢ilmis ve bu okullardan 53 tanesi ¢alismaya goniillii

olarak katilmistir.

Istanbul 11 Milli Egitim Miidiirliigii (2017) verilerine gore drneklem igerisindeki devlet
ortaokullarinda toplam 1383 matematik 6gretmeni ¢alismaktadir. Sonuglari ulasilabilir
evrene genelleyebilmek i¢in bu calismada Dillman’in (2007) %95 giiven aralig1 ve
+%35 hata pay1 formiiliine gére 300 matematik 6gretmenine ulagilmasi planlanmastir.
Ote yanda, arastirma sorular1 kapsaminda 7. veya 8. simif matematik 6gretmenlerinin
katilim1 saglanmaya calisildigindan ulasilmasi planlanan 6gretmen sayisinin altinda
bir saymin katilimi sonuclarin genellenebilirligi acisindan bir sorun teskil
etmemektedir. Bu baglamda, katilimci okullar icerisinde 222 ortaokul yedinci ve
sekizinci simif matematik O6gretmeni goniillii olarak bu calismaya katilmistir.
Katilimcilarin %66,7’sini kadin 6gretmenler (n = 148) olusturmaktadir. Ayrica,
ogretmenlerin %87,8’i lisans (n=195), %11,7’si lisansiistii (n=26), %0,50’si ise 6n
lisans derecesine sahiptir. Ogretmenlik meslek deneyimleri ise ortalama 11 yildr.
Katilimc1 6gretmenlerin 7. ya da 8. sinif 6grencileri de ¢calismanin 6grenci 6rneklemini
olusturmaktadir. Bu baglamda, 5475 ortaokul yedinci ya da sekizinci sinif 6grencisi
bu ¢aligmaya katilmistir. Ogrencilerin %46,5’i (n=2547) erkek dgrencidir. Ayrica,
calismaya yedinci siniftan 2981 (%54,4), sekizinci siiftan 2494 (%45,6) 6grenci

katilmistir. Ogrencilerin bir dnceki yilki ortalama matematik basar1 puanlar1 79,54 tiir.

Elde edilen nicel verilerin 6n analizi yapilarak arastirmanin nitel boyutu kapsaminda
goriisme yapilacak 6gretmenler maksimum cesitlilik ve kolay ulasilabilir durum
orneklemesi ile se¢ilmistir. Bu baglamda, ¢alismanin birinci asamasinda 6grencilere

uygulanan Matematik Basar1 Duygulari Olgegi’nde yer alan kaygi, ofke ve zevk
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boyutlarinin katilimer siniflar i¢in ortalamalar1 hesaplanmis ve ortalamasi en yiiksek
ve en diisiik olan ticer sin1fin matematik 6gretmenleri yliz-yiize goriisme yapmak tizere
secilmistir. Maksimum g¢esitlilik 6rneklemesi ile segilen 6gretmenler disinda nicel
verilerin toplanmasi esnasinda yiiz-ylize goriismeye katilmay1 ¢ok istedigini belirten
Ogretmenler de bu ornekleme dahil edilmistir. Sonug olarak, aragtirmanin ilk
asamasinin ylritildigi Besiktas (n=1), Fatih (n=2), Eyiip (n=2), Kagithane (n=4),
Uskiidar (n=3) ve Sisli (n=2) il¢elerinde gdrev yapmakta olan 14 ortaokul matematik
Ogretmeni ile yiiz-yiize goriismeler ylriitilmiistiir. Katilimer 6gretmenlerin biiytik bir
cogunlugu kadin Ogretmenlerden olusmaktadir (n=12). Ogretmenlerin mesleki
deneyimleri 30-35 yil arasinda degismektedir. Gorlismeye katilan 6gretmenlerden besi
lisansiistii egitim, dokuzu ise lniversitelerin matematik ya da matematik egitimi

boliimlerinden lisans derecelerine sahiptir.

Veri Toplama Araclan

Arastirmada nicel veriler 6gretmen ve 6grenci anketleri, nitel veriler ise 6gretmen
goriisme formu araciligiyla toplanmigtir. Ogretmen ve dgrenci anketlerinin ilk gegerlik
ve giivenirlik analizleri igin iki ayr1 pilot ¢alisma yiiriitiilmiistiir. Ilk pilot ¢calismada
secili bolgelerdeki matematik 6gretmeni sayisi ve 6gretmen Olgeklerinde yer alan
toplam madde sayilar diisiiniildiigiinde, Slgcekler matematik, sosyal bilgiler, fen ve
teknoloji ve Tiirk¢e olmak {izere dort ana dersin 6gretmenlerine uygulanmistir. Bu
kapsamda, Beyoglu (n=5), Kartal (n=4), Uskiidar (n=4), ve Sisli (n=2) ilgelerindeki
devlet ortaokullarinda calisan toplam 164 6gretmenin goniilli katilimi saglanmustir.
Ogretmenlerin %67,7’si kadimn &gretmenlerden (n=111) olusmaktadir. Katilime1
ogretmenlerin konu alanlarina gore dagilimi su sekildedir: Tirkge (n=56; %34,1),
matematik (n=50; %30,5), fen ve teknoloji (n=32; %19,5) ve sosyal bilgiler (n=18;
%11).

Ogrenci olgekleri diisiiniildiigiinde Beyoglu (n=5), Kartal (n=3), Uskiidar (n=2) ve
Sisli (n=2) ilgelerindeki devlet ortaokullarinda 6grenim gormekte olan toplam 493

yedinci sinif 6grencisi birinci pilot calismaya katilmistir. Ogrencilerin cinsiyete gore
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dagilimlar birbirine yakin olmakla birlikte 6grencilerin %51,3’# erkektir. Gegerlik ve
giivenirlikle ilgili ortaya ¢ikan sorunlari ¢ézmek amaciyla yiiriitiilen ikinci pilot
calismaya ise Kartal (n=1) ve Uskiidar (n=2) ilgelerinden toplam 490 &grenci
katilmistir. Katilimcilardan %64,9’u yedinci sinif (n= 318), %35,1°1 ise sekizinci sinif

ogrencisidir (n=172). Ote yandan, katilimcilarin %49,6’s1 erkek 6grencidir (n=243).

Pilot ¢calismalar kapsaminda 6gretmen ve 6grenci anketlerinde yer alan 6lgeklerin ilk
gecerlik ve gilivenirlik analizleri yiriitiilmiistiir. Ayrica, ana ¢alismada uygulanan

Olceklerin gegerlik ve giivenirlik analizleri tekrar edilmis ve raporlanmuistir.

Ogretmen Duygular1 Olgegi: Frenzel vd. (2016) tarafindan 6gretmenlerin
genel ve belli bir 6grenci grubuna yonelik akademik duygularimi 6lgmek icin
gelistirilen Olgegin  Tiirkge’ye g¢eviri ve uyarlamasi arastirmaci tarafindan
ylriitiilmiistiir. Bu aragtirma kapsaminda belli bir 6grenci grubuna doniik akademik
duygular béliimii kullanilmistir. Olgek; zevk (4 madde), kayg1 (4 madde) ve dfke (4
madde) olmak {izere {ic temel duygu durumunu dl¢mektedir. Olcek maddeleri
“kesinlikle katilmiyorum” (1) dan “kesinlikle katiliyorum” (4) a dogru degisen
yanitlama sistemine gore cevaplandirilmaktadir. Yapi gecerligini saglamak i¢in
uygulanan Dogrulayic1 Faktor Analizi (DFA) ile elde edilen sonuglar ti¢ boyutlu duygu
modelini (CFI= .96, NNFI= .95, RMSEA= .065, SRMR=.05) desteklemektedir.
Ayrica, 6lgekteki her bir duygu boyutunun i¢ tutarlik katsayilar su sekildedir: zevk
(0=.90), ofke (0= .87), ve kayg1 (0= ".75).

Ogretmen Ozyeterlik Olgegi: Tschannen-Moran ve Woolfolk Hoy (2001)
tarafindan 6gretmen ve 6gretmen adaylarimin 6zyeterlik inanclarmi 6lgmek amaciyla
gelistirilmistir. Olgegin Tiirkge’ye ¢eviri ve uyarlamasi Capa-Aydin, Cakiroglu ve
Sarikaya (2005) tarafindan yapilmistir. 24 maddelik uzun ve 12 maddelik kisa
versiyonlart mevcut olan 6l¢ekte her bir madde 9’lu derecelendirme skalasina gore
cevaplandirilmaktadir. Olgek, ogrenci katilmina doéniik ozyeterlik, &gretim
stratejilerine doniik 6zyeterlik ve sinif yonetimine doniik 6zyeterlik olmak tizere {i¢

boyuttan olusmaktadir. Arastirma kapsaminda 24 maddelik uzun versiyon
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kullanilmistir. Yapt gegerligini saglamak i¢in yapilan DFA ile elde edilen degerler
orijinal Olgekle uyum igerisinde ve su sekildedir: CFI= .99, NNFI= .98, RMSEA=
067, SRMR= .02. Ayrica, her bir boyut i¢in bakilan i¢ tutarlilik katsayilar1 su
sekildedir: Ogrenci katilimina doniik Ozyeterlik (8 madde, o= .85), 6gretim
stratejilerine doniik 6zyeterlik (8 madde, o= .89), sinif yonetimine doniik 6zyeterlik (8
madde, o =.93).

Maslach  Tiikenmislik Envanteri-Egitimci Formu: Egitimcilerin
tikenmislik seviyelerini 6l¢gmek i¢in Maslach vd. (2010) tarafindan gelistirilen
envanterin Tiirkge’ye ceviri ve uyarlamasi Ince ve Sahin (2015) tarafindan yapilmistir.
Envanter 7’li Likert tipinde, 22 madde ve ii¢ boyuttan olugsmaktadir. Bu boyutlar:
duygusal tiikenme (9 madde), duyarsizlasma (5 madde) ve bireysel basaridir (8
madde). Her bir boyuttan alinabilecek en diisiik puan 0 (hi¢bir zaman) ve en yiiksek
puan ise 6 (her giin)’dir. Tiirkge adaptasyonun yap1 gegerligi hakkinda bilgi saglamak
amaciyla yapilan DFA neticesince elde edilen uyum iyiligi degerleri su sekildedir:
CFI= .91, NNFI= .90 ve RMSEA= .058, SRMR= .08. Ayrica, Cronbach alpha
katsayilar1 kigisel basar1 boyutu igin .73, duyarsizlagsma boyutu i¢in .73 ve duygusal
tilkkenme boyutlari i¢in .91 olarak bulunmustur.

Matematik Basar1 Duygulari Olgegi: Pekrun vd. (2005) tarafindan farkli yas
gruplarinda ve §grenim seviyelerinde 6grenim gérmekte olan 6grencilerin matematige
yonelik yedi farkli duygu durumunu &lgmek amaciyla gelistirilmistir. Olgegin,
Tirkge’ye ¢eviri ve uyarlamasi Calik ve Capa-Aydin (2019) tarafindan yapilmstir.
5’li Likert tipinde 60 maddeden olusan dlgek, 6grencilerin derse yonelik (18 madde),
O0grenmeye yonelik (19 madde) ve smava yonelik (23 madde) olmak iizere farklh
o0grenme ortamlarinda deneyimledikleri duygu durumlarini 6lgmektedir. Bu
calismada, kaygi, 6fke ve zevk olmak iizere ii¢ duygu durumuna bakilmistir. Olgegin
psikometrik 6zellikleri hakkinda bilgi saglamak amaciyla yapilan DFA neticesinde
elde edilen uyum indeks degerleri su sekildedir: CFI= .96, NNFI= .93, RMSEA= .12
ve SRMR=.03. Ayrica, i¢ tutarlilik katsayilar1 su sekildedir: o= .84 (zevk,10 madde),
o= .89 (6fke, 9 madde), a= .91 (kaygi, 15 madde).
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Oz-Diizenlemeye Yonelik Ozyeterlik Olgegi: Bandura’nin  (2006)
Cokboyutlu Ozyeterlik Olgegi'nden yararlanilarak Usher (2007) tarafindan
Ogrencilerin matematik dersinde 0z-diizenlemeye yonelik 6zyeterlik inanglarini
dlgmek amaciyla gelistirilmistir. Olgegin Tiirkce’ye geviri ve uyarlamasi arastirmaci
tarafindan yapilmistir (Calik, 2014). Toplam 11 maddeden olusan 6l¢ekte cevaplar 6’11
derecelendirme tipinde “hi¢ iyi degilim” (1) den “cok iyiyim” (6) e dogru
yanitlanmaktadir. Yap1 gecerligini saglamak i¢in gerceklestirilen DFA sonuglari
6l¢egin tek boyutlu yapisini dogrulamaktadir (CFI= .97, NNFI= .96, RMSEA= .042,
SRMR-=.03) Olgegin i¢ tutarlilik katsayis1 .89°dur.

Ogretimin Algilanan Niteligi Olgegi: Goetz vd. (2013) tarafindan 6gretimle
ilgili ¢esitli 6zelliklerin olgiildiigi ilgili ¢calismalarda kullanilan 6lgek maddelerinin
adaptasyonuyla tek bir Olcek icerisinde toplanmistir. Bu kapsamda, anlasilirlik,
orneklerle aciklama seviyesi, 0gretmenin sevki, dikkati toplama, agikliktan uzaklik,
zorluk, tempo ve beklenti derecesi olmak iizere sekiz farkli Ogretim Ozelligine
deginilmektedir. 5’11 Likert tipinde olan 6l¢ek destekleyici sunus bicimi ve asir1 ders
talepleri olmak tiizere iki boyuttan olusmaktadir. I. pilot ¢aligma sonucunda asir1 ders
talepleri boyutunun giivenirligini yiikseltmek amaciyla bu boyuta bir madde eklenmis
ve ikinci pilot ¢alisma yapilmistir. Pilot ve ana c¢aligmalar neticesinde asir1 ders
talepleri boyutunda problem gosteren bir madde dlgekten gikarilmistir. Olgegin yapi
gecerligini test etmek amaciyla yapilan DFA sonucunda 6l¢ek maddeleri orijinal
Olcekle uyum gostermektedir (CFI=.95, NNFI=.92, RMSEA=.0857 ve SRMR=.53).
I¢ tutarlilik katsayilari ise sirasiyla su sekildedir: destekleyici sunus bi¢imi (4 madde,
a=.79) ve asir1 ders talepleri (4 madde, o= .67).

Ogretmen Yapici Duygusal Destegi Olgegi: Sakiz (2017) tarafindan
ogretmenlerin duyusal karakter 6zelliklerinin 6grencileri tarafindan nasil algilandigin
O0lcmek amaciyla daha 6nce Sakiz (2007) tarafindan gelistirilen 9 maddelik 6lgegin
alan yazin baglaminda {ic madde daha eklenmesi ile son haline getirilmistir. Olgek,
5’11 Likert tipinde 12 maddeden olugmaktadir. Yap1 gecerligini saglamak amaciyla
yapilan DFA sonuglar1 6lgegin tek boyutlu yapisini dogrulamaktadir (CFI= .97,
NNFI= .96, RMSEA=.051 ve SRMR=.03). Ol¢egin i¢ tutarlilik katsayis1 .93 tiir.
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Yari-Yapilandirilmis Goriisme Protokolii: Mevcut alan yazin 1s18inda
aragtirmaci tarafindan hazirlanan goriisme protokolii demografik bilgi ve goriisme
sorulart olmak iizere iki kisimdan olusmaktadir. Demografik bilgi kisminda
ogretmenlere akademik ve mesleki yasamlari ile ilgili tanitici sorular sorulmaktadir.
Gorligme sorulart boliimii ise Ogrencilerin matematik dersinde deneyimledikleri
akademik duygularin sebeplerini 6gretim siireci ve Ogretmen-0grenci karsilikli
etkilesimleri ¢ercevesinde ortaya ¢ikarmayr amaglayan daha kapsamli sorulari
icermektedir. Goriisme protokolii hazirlanma siirecinde nitel arastirma yontemleri ve
ilgili aragtirma konusunda uzman kisilerin goriislerine bagvurulmustur. Son olarak, iki

matematik 6gretment ile pilot gériigme yapilarak protokole son hali verilmistir.

Veri Toplama Siireci

Arastirma kapsaminda gerekli izinler sirastyla ODTU Insan Arastirmalar1 Etik Kurulu
Komitesi (IAEK) ve Istanbul il Milli Egitim Midiirliigii'nden almmustir. izinler
dogrultusunda ana caligmada kullanilacak olceklerin gegerlik ve gilivenirliklerini
saglamak amaciyla pilot calisma verileri 6rneklem grubu ile benzer 6zelliklere sahip
Ogretmen ve dgrenci gruplarimdan 2017-2018 Bahar ve 2018-2019 Giiz dénemlerinde
toplanmistir. Ana g¢alisma igin, nicel ve nitel veriler 2018-2019 Bahar doneminde

toplanmistir.

Nicel verileri toplama asamasinda, 6gretmen ve Ogrencilerin calismaya goniillii
katilimlar1 saglanmigtir. Ayrica oOgrencilerin aileleri de c¢alisma konusunda
bilgilendirilmis ve izinleri alinmistir. Ogrenci ve dgretmen anketlerini uygulamadan
once arastirmanin amaci anlatilarak katilimecilarin bilgilerinin gizli tutulacaginin
giivencesi verilmistir. Ogrencilere ders saatleri icerisinde okul idaresi ve
ogretmenlerinin izinleri alinarak uygulanan anketler, 6gretmenlere 6grenci anketleri
uygulanirken ya da ders arasinda uygulanmigtir. Katilimcilardan gelen sorulara aninda
miidahale edebilmek i¢in arastirmaci uygulama esnasinda ¢ogunlukla sinifta hazir
olarak bulunmustur. Nitel veri toplama siireci, nicel bulgular 1s18inda secilen

okullardaki 6gretmenlerle yiiz yiize goriismeler yoluyla gergeklestirilmistir.
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Veri Analizi

Arastirma verilerinin analizinde nicel ve nitel veri analiz yéntemleri kullanilmustir. Tk
olarak orneklem grubunun demografik 6zellikleri hakkinda bilgi saglamak amaciyla
frekans, yilizde, ortalama ve standart sapma gibi betimsel istatistik degerlerine
bakilmistir. Ardindan, 6gretmen ve oOgrencilere uygulanan Olg¢eklerin gecerlik
analizleri igin IBM SPSS 22 ve M-Plus 8.3 (Muthen ve Muthen, 2017) programlari ile
sirastyla Ac¢imlayic1 Faktdr Analizi (AFA) ve Dogrulayici Faktdor Analizi (DFA)
yapilmistir. Uygulanan 6l¢eklerin i¢ tutarlilik katsayilari igin ise yine IBM SPSS 22
programi ile Cronbach alpha degerlerine bakilmistir. Arastirma sorular1 kapsaminda
onerilen modeller Yapisal ve Coklu Yapisal Esitlik Modellemesi (YEM) yoluyla M-
Plus 8.3 programi kullanilarak analiz edilmistir. Onerilen modellerin eldeki verilerle
istatistiksel olarak uyumlu olup olmadigini anlamak i¢in ki kare istatistik degeri ve
karsilagtirmali uyum indeksi, normlagtirllmamis uyum indeksi, yaklagik hatalarin
ortalama karekokii ve standartlastirilmis hata kareleri ortalamasinin karekokii

degerlerine bakilmstir.

Nitel verilerin analizinde ise igerik analizi yontemi uygulanmistir. Desifresi yapilan
goriismeler mevcut alan yazin ve eldeki verilerden c¢ikarilan kavramlara gore
kodlanmistir (Yildirim ve Simsek, 2016). Bu baglamda, olusturulan kodlar1 belirli
tema ve kategorilerin altinda siralamak i¢in timevarimsal bir yontem uygulanmistir
(Marshall ve Rosmann, 2006). Kodlayicilar arasi uyumun saglanmasi igin iki
uzmandan rastgele secilen goriisme metinlerini kodlamasi istenmigtir. Uzman ve
arastirmact  kodlamalar1  karsilastirilarak  kodlayicilar  arasindaki  giivenirlik
saglanmistir. Nitel bulgularin inandiriciligi ya da bulgular yoluyla gercegin dogru
temsilini saglamak amaciyla derinlik odakli veri toplama, siirekli etkilesim,
kodlayicilar aras1 uyum, uzman incelemesi ve pilot c¢aligma yoOntemlerine
bagvurulmustur. Aktarilabilirligi saglamak icin bulgularin raporlanmasi kisminda,
katilimcilardan alintilar yapilarak elde edilen tema ve kategorilerin daha ayrintili

betimlenmesi amac¢lanmistir. Ayrica, arastirmanin transfer edilebilirligini artirmak i¢in
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katilimcilar amagli 6rnekleme yontemine gore segilmistir. Son olarak teyit
edilebilirligi ve tutarlig1 saglamak i¢in arastirmanin nitel boyutunun her bir asamasi
hakkinda ¢alismadan bagimsiz bir uzmanin goériislerine bagvurulmustur (Marshall ve

Rossman, 2006; Yildirim ve Simsek, 2016).

Bulgular

Katilimc1 G6gretmenlerin  matematik 6gretiminden aldiklar1 zevkin ortalamasi
(Ort=3.23, SS=0.73) swrasiyla o6fke (Ort =1.61,SS=0.69) ve kaygi (Ort
=1.59, S5=0.61) duygularindan daha yiiksektir. Ogretmenlerin sinif yénetimine doniik
ozyeterlikleri (Ort =7.19, SS=1.05) de sirasiyla 6gretim stratejileri kullanimina doniik
ozyeterlik (Ort =7.12, SS=0.91) ve 6grenci katilimini saglamaya doniik 6zyeterlik
(Ort=6.44, SS= 0.95) ortalamalarindan daha yiiksektir. Ayrica, 6gretmen tiikenmisligi
degiskeni incelendiginde, katilimci 6gretmenlerin duyarsizlasma (Ort =1.14, SS=
1.06) ve duygusal tikenme (Ort =2.23, SS=1.41) ortalamalar1 kisisel bagar1 (Ort
=4.56, SS= 0.83) ortalamasina gore daha diisiiktiir.

Ogrencilerin, matematik dersinden ¢ogunlukla zevk aldiklar1 (Ort =3.41, SS=0.82),
matematige yonelik kaygi (Ort =2.66, SS= 0.88) ve ofkelerinin (Ort =2.15, SS=0.97)
daha diisiik oldugu goriilmektedir. Ayrica, algilanan &gretim niteligi baglaminda
ogrenciler, 6gretmenlerinin destekleyici sunus bi¢imini (Ort =3.71, SS=1.11), asir1
ders talepleri (Ort =2.57,SS=1.07) boyutuna goére daha fazla uyguladiklarini
belirtmislerdir.

Arastirmanin birinci aragtirma sorusu kapsaminda Onerilen yapisal esitlik modeli
sonuclarina bakmadan 6nce Onerilen 6lgme modeli DFA ile test edilmistir. Dokuz
faktorlii yapiya sahip model eldeki verilerle kabul edilebilir bir uyum gostermektedir
(x2(703) = 997.31, p<.001, RMSEA = .043(%90 CI =.037-.049), CFIl = .93, NNFI =
.93, SRMR = .067). YEM ile 6gretmen tiikenmisligi ve dgretmen O6zyeterlik inang
boyutlari, 6gretmen 6zyeterlik inanglar1 ve 6gretmen duygulari arasindaki iligki test

edilmistir. Onerilen modelin uyum iyiligi indeksi degerleri kabul edilebilir diizeydedir
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(x2(712) = 1020.37, p <.001), RMSEA = .044 (%90 CI = .038-.050), CFI = .93, NNFI
=.92, SRMR = .07). YEM analizi sonuglarina gore ise 6gretmenlerin kisisel basari
hisleri boyutu 6gretmen 6zyeterligi boyutlarini pozitif olarak yordamaktadir. Duygusal
tilkkenme boyutu ise 6gretmenlerin 6grenci katilimini saglamaya doniik 6zyeterlikleri
ile negatif bir iliski igerisindedir. Ogretmenlerin sinif yonetimine ve dgrenci katilimina
doniik Ozyeterlik inanglar1 6gretimden aldiklar1 zevk ile pozitif, kaygi ve oOfke
duygulari ile ise negatif bir iliski icerisindedir. Ote yandan, dgretmenlerin dgretim
stratejileri kullanimina doniik Ozyeterlik inanglar1 ve 6gretimden aldiklari zevk
arasinda negatif, kaygi ve 6fke duygulari arasinda ise pozitif bir iliski bulunmustur.
Ayrica, Ogretmenlerin kisisel basart hisleri 6gretmenlerin kaygi, 6fke ve zevk
duygularini, smif yonetimine yonelik oOzyeterlik inanglari, 6grenci katilimim
saglamaya yonelik Ozyeterlik inancglar1 ve 6gretim stratejileri kullanimina yonelik

Ozyeterlik inanglar1 olmak tizere muhtemel {i¢ yol ile dolayli olarak yordamaktadir.

Arastirmanin ikinci arastirma sorusu kapsaminda 6grencilerin algilanan G6gretimin
niteligi, algilanan Ogretmen yapict duygusal destegi, matematik dersinde
Ozdiizenleyici 6grenmeye yoOnelik Ozyeterlik ve matematik duygular1 arasindaki
iliskiyi test etmeden Once ilk olarak yedi faktorlii 6lgme modeli test edilmistir.
Onerilen 6lgme modelinin uyum iyiligi indeks degerleri kabul edilebilir diizeydedir
(x2(645) =5208.87, p < .001, RMSEA = .036 (%90CI = .035-.037), CFI = .95, NNFI
= .94, SRMR = .034). YEM analizi sonuglarina gore ise test edilen model eldeki
verilerle kabul edilebilir bir uyum gostermektedir (y2(642) = 4583.85, p <.05),
RMSEA = .033 (%90 CI = .033-.035), CFI =.95, NNFI = .95, SRMR = .034). Bu
baglamda, algilanan destekleyici sunus bi¢imi, Ogrencilerin matematik dersinde
Ozdiizenleyici 6grenmeye yonelik Ozyeterligi inanglarini ve matematik dersinden
aldiklar1 zevki pozitif olarak yordamaktadir. Ote yanda, algilanan destekleyici sunus
bicimi ile dgrencilerin matematige doniik kaygi ve 6fke duygular arasinda negatif bir
iliski bulunmaktadir. Ayrica, algilanan asir1 ders talepleri boyutu 6grencilerin
matematik dersinde Ozdiizenleyici Ogrenmeye yonelik Ozyeterlik inanglart ve

matematik dersinden alinan zevki negatif olarak yordamaktadir. Algilanan asir1 ders
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talepleri boyutu, 6grencilerin matematik dersine yonelik duyduklar kaygi ve 6fkeyi
pozitif olarak yordamaktadir. Algilanan Ogretmen yapict duygusal destegi ile
Ogrencilerin matematik dersinde 6zdiizenleyici 6grenmeye yonelik 6zyeterlik inanglar
arasinda pozitif bir iligki; 6grencilerin matematik dersine doniik 6fkeleri arasinda ise
negatif bir iligki bulunmaktadir. Son olarak, Ogrencilerin matematik dersinde
Ozdiizenleyici 6grenmeye yonelik ozyeterlikleri, 6grencilerin matematik dersinden
aldiklar1 zevkle pozitif, matematige doniik kaygi ve ofkeleri ile ise negatif bir iligki
icerisindedir. Algilanan 6gretimin niteligi ve algilanan 6gretmen duygusal desteginin
dolayl etkilerine bakildiginda ise 6grencilerin matematik dersinde destekleyici sunus
bicimi ve Ogretmen yapici duygusal destegine yonelik algilarinin yiikselmesi ile
ogrenciler matematik dersinden 6zdiizenleyici Ogrenmeye yonelik Ozyeterlik
inanglarinin dolayli etkisi ile daha ¢ok zevk almakta; daha az kaygi ve ofke
duymaktadirlar. Ogrencilerin matematik dersinde asir1 ders taleplerine yonelik algilar:
yiikseldik¢e, dzdiizenleyici 6grenmeye yonelik 6zyeterlik inanglarinin dolayl etkisi
ile 6grenciler matematik dersinden daha az zevk almakta; matematik dersine yonelik

kaygi ve ofkeleri artmaktadr.

Ogrenci ve 6gretmenlerin matematik 6grenme ve 6gretimine doniik zevk, kaygi ve
Ofke duygular1 arasindaki iliski ¢cok diizeyli YEM analizi ile test edilmistir. Cok
diizeyli YEM analizi 6ncesi 6lgme modeli ¢ok diizeyli DFA ile test edilmis ve sinif i¢i
korelasyon degerlerine bakilmistir. Sinif i¢i korelasyon degerleri .047-.096 arasinda
degismektedir. Cok diizeyli DFA analizi sonuglarina goére uyum indeks degerleri ise
kabul edilebilir diizeydedir (y2(148) = 1235.19, p<.001), RMSEA = .04, CFI = .96,
NNFI = .95, SRMRuithin = .01, SRMRpetween = .05). Ayrica, ¢cok diizeyli YEM analizi

ile 6nerilen model eldeki verilerle kabul edilebilir bir uyum gostermektedir (y2(154)
1268.65, p< .05, RMSEA = .037,CFl = .96, NNFI = .95, SRMRuitin =
.013, SRMRuetween = .105). Degiskenler arasindaki dogrudan etkilere bakildiginda ise

Ogretmen ve dgrenci duygulart arasinda anlamli bir iligki bulunamamustir.
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Ogrencilerinin matematik basari duygularinin 6grenme-gretme siireci ve dgrencilerin
matematik Ogretmenleri ile karsilikli etkilesimi kapsaminda nasil sekillendigini
anlamak amaciyla yapilan 6gretmen goriismeleri dort ana temadan olusmaktadir.
Bunlar 6grencilerin matematik 6grenme ve Ogretiminde deneyimledikleri duygu
cesitleri, Ogrencilerin matematik duygularmin sebepleri, 6grencilerin matematik
duygularinin  sonuglart  ve Ogrencilerin  matematik duygularim1  diizenleme
stratejileridir. Bu baglamda, 6grenciler, matematik 6grenme ve Ggretim siirecinde
zevk, mutluluk, heyecan, rahatlama, hirs, tatmin, 6fke, korku, umutsuzluk, iiziinti,

stres ve mutsuzluk hissetmektedirler.

Ogrencilerin hissettikleri bu duygular pozitif ve negatif duygularin sebepleri olmak
lizere iki alt temaya ayrilmaktadir. Ogrenciler, gretmen kaynakli sebepler ve dgrenci
kaynakli sebeplerden dolayr matematikte pozitif duygulari deneyimlemektedir.
Ogretmen kaynakli sebepler arasinda 6gretmenlerin dgretim stratejileri (6rn., isbirlikli
O0grenme, Ogretimde kodlama, hikayelestirme, oyunlar, 06dil), O6gretmenlerin
destekleyici davraniglar1 (6rn., O6gretmenlerin arkadasca yaklasimlari, Ogrenci
problemlerine egilmeleri, esprili bakis acilar1) yer almaktadir. Ogrenci kaynakli
sebepler arasinda ise matematik Onbilgilerinin olmasi, matematik konularimi kolay
algilamalari, matematik konularin1 anlama becerileri ve duyussal sebepler (6rn.,
matematik 6gretmenlerini sevmeleri, basar1 hissi, yarisma ve karsilastirma hissi) yer
almaktadir. Ote yandan, dgrenciler aile kaynakli, 5grenci kaynakli, egitim programi ve
ogretim kaynakli ve 6l¢cme ve degerlendirme kaynakli sebeplerden dolay1r matematikte
negatif duygular1 deneyimlemektedir. Aile kaynakli sebepler arasinda ailelerin
matematige doniik beklentileri, ailelerin ¢ocuklarini diger ¢ocuklarla kiyaslamalar1 ve
ailelerin matematik notlarma doniik sert tutumlar yer almaktadir. Ogrenci kaynakl
sebepler arasinda basarisizlik korkusu, diisikk Ozyeterlik ve 0z-giiven hissi,
matematigin kullanim alaninin sorgulanmasi, matematige yonelik ilgisizlik,
matematige kars1 Onyargi, calisma becerilerine doniik problemler, 6grencilerin
vazgecmemeye yonelik isteksizligi, Ogrencilerin ¢alismamasi, 6gretmenlerinin

Ogretim stratejilerine uyum saglayamamalar1 ve ergenlik donemi problemleri yer
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almaktadir. Egitim programi ve Ogretim kaynakli sebepler arasinda matematik
konularmin zorluk seviyesinin artmasi, 7. sinif matematik programinin zorlugu ve
klasik anlatma yontemi yer almaktadir. Son olarak, 6l¢gme ve degerlendirme kaynakli
sebepler arasinda ortadgretime yerlesme sistemi ve LGS sorularinin matematik

programinda yer alan sorularla uyugsmamasi gosterilmistir.

Hissedilen pozitif ve negatif duygular 6grencilerde cesitli fiziksel semptomlara ve
davranigsal etkilere sebep olmaktadir. Pozitif duygular 6grencilerde giilme ve gozlerin
parlamasi1 gibi fiziksel semptomlara, duygulari Ogretmenle paylagsma ve derse
katilimin artmasi gibi davranigsal etkilere yol agmaktadir. Negatif duygular ise
terleme, aglama, g6zlerin biiylimesi, titreme ve kizarma gibi fiziksel semptomlara yol
acarken, dersi bolme, c¢alismayr veya dersi dinlemeyi birakma, duygular
bastirma/gizleme, ders dis1 davranislar, yardim isteme ve daha fazla caligma gibi

davranigsal etkilere yol agmaktadir.

Son olarak, 6grencilerin deneyimledikleri duygulari diizenlemek i¢in matematik
O0gretmenleri tarafindan 0gretimle ilgili ve duyussal destek olmak iizere iki ayr alt
tema altinda gesitli stratejiler uygulanmaktadir. Ogretmenler dgretimle ilgili olarak
ogrenci merkezli 6gretim, akran modelleme ve akran destegi, aktivite ve oyunlar,
kolaydan zora anlatim, 6gretimi grenci seviyesine uyarlama, 6gretime ekstra zaman
ayirma, yeniden anlatma, farkli 6lgme yoOntemleri uygulama, siirekli geribildirim
verme, yardimci kaynaklardan yararlanma, sosyal medya platformlarimi kullanma,
teknolojiyi kullanma, matematigi farkli disiplinlerle ve gercek hayatla iliskilendirme
gibi stratejileri uyguladiklarini belirtmislerdir. Ayrica, Ogretmenlerin &grenci
katitlimin1 destekleme, Ogrencilerin basariyr deneyimlemelerini saglama, fazla
sorumluluk verme, sozlii ve beden diline dikkat etme, Ggrencileri rahatlatma,
ogrencilere ceza vermeme, gerektiginde 6grencilerle bireysel goriisme gibi duyussal

stratejileri kullandiklar1 goriilmektedir.
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Tartisma

Bu arastirmanin nicel boyutu kapsaminda Onerilen modeller incelendiginde
ogretmenlerin kisisel basari hisleri ve 6gretmen 6z-yeterligi boyutlar1 arasinda pozitif
bir iligki; 6gretmenlerin duygusal tilkenme ve 6grenci katilimini saglamaya doniik
Ozyeterlikleri arasinda ise negatif bir iliski bulunmustur. Ayrica, 6gretmenlerin sinif
yonetimine ve Ogrenci katilimini saglamaya yonelik Ozyeterlikleri onlarin zevk
duygusu ile pozitif, 6tke ve kaygi duygular ile ise negatif bir iliski igerisindedir. Bu
bulgular alanyazindaki diger ¢alismalar tarafindan da desteklenmekte ve Bandura’nin
(1997) sosyal 6grenme kuraminda belirttigi karsilikli etkilesim modeli ve dzyeterlik
kaynaklariyla agiklanabilmektedir. Bununla birlikte, arastirmanin kuramsal temelini
olusturan denetim-deger kurami (Pekrun, 2006) da 6zyeterlik inanglarinin olumlu veya
olumsuz duygularin olusumunda rol oynadigini savunmaktadir. Ote yandan,
Ogretmenlerin Ogretim stratejilerine yonelik Ozyeterlik inanglart ve akademik
duygular arasindaki iliskinin yonii mevcut alanyazinla kismen c¢elismektedir. Bu
durum, katilmeilar, kullanilan olgeklerin psikometrik o6zellikleri ve uygulanan

arastirma yontemlerine bagl degisebilir.

Arastirma kapsaminda Onerilen diger modeller incelendiginde ise ogrencilerin
matematik dersinde ozdiizenleyici Ogrenmeye yonelik oOzyeterlik inanglart ile
algilanan 6gretmen yapici duygusal destegi ve algilanan destekleyici sunus bigimine
yonelik goriisleri ile pozitif, algilanan asir1 ders taleplerine yonelik goriisleri ile ise
negatif bir iliski bulunmustur. Algilanan destekleyici sunus bicimi Ogrencilerin
matematikten aldiklar1 zevk ile pozitif, kaygr ve ofke ile ise negatif iligkilidir.
Algilanan asir1 ders talepleri boyutu i¢in ise bu iligki tam tersi yondedir. Algilanan
Ogretmen yapict duygusal destegi 6grencilerin matematige yonelik 6fkelerini negatif
olarak yordamaktadir. Son olarak, dgrencilerin matematik dersinde 6zdiizenleyici
o0grenmeye yonelik 6zyeterlik inanclar1 6grencilerin matematikten duyduklari zevk ile
pozitif, kaygi ve 6fke ile ise negatif bir iliski i¢erisindedir. Bu bulgular alanyazindaki
diger caligmalar tarafindan desteklenmekte olup, denetim-deger kurami kapsaminda

Onerilen basart duygulari modelinde yer alan Ggretimin motivasyonel ve biligsel
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niteligi boyutlarinin 6zyeterligi nasil etkiledigi ve Ozyeterlik ve basari duygular
arasindaki iliskiye yonelik varsayimlar1 desteklemektedir. Ote yandan, dgretmen ve
O0grenci duygular1 arasinda anlamli bir iliski bulunamamasi sonucu bir¢ok agidan
onemlidir. Bu bulgu, mevcut ¢alismalarin genellikle tek bir duygu durumu iizerinde
durmus olmasi, ¢aligmalarda deneyim Ornekleme metodu ve boylamsal arastirma

deseninin uygulanmis olmasi bakimindan degerlendirilerek diigiiniilmelidir.

Arastirmanin nitel boyutu kapsaminda 6grencilerin matematik basar1 duygularinin
nasil sekillendigini anlamak amactyla yapilan goriigmeler neticesinde elde edilen tema
ve alt-temalarin basta denetim-deger kuraminin temel varsayimlari olmak {izere
mevcut alanyazin tarafindan desteklendigi goriilmektedir. Tiim aragtirma bulgular

kapsaminda gelistirilen 6neriler sirasiyla verilmektedir.

Ogretmenlerin, 6zyeterlik inanclari ve dgretmen tiikenmisligine yonelik farkindaligini
artirmak i¢in hizmet-i¢ci egitim kapsaminda akademik calistaylar, seminer ve
konferanslar gibi profesyonel gelisim faaliyetlerinin diizenlenmesi 6nerilmektedir. Bu
baglamda, sozii gecen faaliyetlerin alaninda uzman kisiler tarafindan verilmesi ve bu
tiir akademik faaliyetlerin siirdiirtilebilirli§inin saglanmasi agisindan fakiilte-okul is
birligi biiyiilk 6nem kazanmaktadir. Egitim fakiilteleri ve okullar arasinda giiclii ve
stirdiiriilebilir bir is birliginin olmas1 kuramsal bilgilerin hayata doniistiirtilmesine
bliyiik katki saglayacaktir. Ayrica, 6gretmen yetistirme programlari incelendiginde
akademik duygular1 ve bu duygular diizenlemeye yonelik stratejileri iceren dogrudan
bir ders bulunmamaktadir. Dolayisiyla 6gretmenlerin, 6grencilerinin duygularini
diizenleme ve onlara bu anlamda yardimci olmalar1 kolay olmamaktadir. Bu
baglamda, 6gretmen adaylarinin meslege bu farkindaligi kazanarak baslamalari i¢in

Ogretim programlarina ilgili segmeli dersler eklenebilir.

Arastirmanin nicel ve nitel bulgular1 kapsaminda, matematik 6grenme ortamlarinin
diizenlenmesi, Ogretimin niteligi ve uygulanan Ogretim stratejileri Ogrencilerin

matematige yonelik Ozyeterlik inanglar1 ve matematik duygular1 agisindan biiyiik
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onem teskil etmektedir. Hizmet-i¢i egitimler kapsaminda matematik 6gretmenlerinin
pedagojik alan bilgisi ve 6gretim teknolojileri kullanim becerilerini gelistirmeye
yonelik calistay, online egitimler ve seminerler diizenlenebilir. Denetim-deger
kuraminda bahsedildigi gibi Ogretmenlerin 6gretimin bilissel ve motivasyonel
niteligine 6zen gostermeleri gerekmektedir (Pekrun, 2006; Pekrun, 2018).
Ogrencilerin 6gretime déniik ihtiyaglarmi karsilamayan bir 6gretim, 6grencilerin
matematige yonelik 6zyeterlik inan¢lar1 ve matematik duygularini olumsuz anlamda
etkileyecektir. Bu baglamda, 6grenci-merkezli 6gretim aktiviteleri, 6grencilerin kendi
o0grenme hedeflerini belirleyerek 6grenmeye doniik sorumluluk almalari, gii¢li ve
zayif yanlarim1 kesfetmeleri, oOgrencilerin Ozdiizenleyici 6grenmeye doniik

deneyimlerini artiracaktir (Pekrun, 2018).

Ogrencilere, ogrendikleri bilgileri gercek hayatta nerede kullanabileceklerini
anlamalarini saglayan 6grenme deneyimlerinin sunulmasi dgrencilerin matematik ile
gercek hayat arasinda baglanti kurmalarina yardimci olacaktir. Ayrica, 6gretmenler
ogrencilere agik, dogrudan ve yapici geribildirimler vermeli, derslerinin zorluk
derecesi optimum diizeyde olmalidir. (Artino, 2012; Paoloni, 2014; Scweinle, Meyer
ve Turner, 2006). Yapicit olmayan geribildirimler 68renci 6z-yeterligini olumsuz
anlamda etkilerken, derslerin zorluk seviyesinin ¢ok diisiik veya ¢ok yiiksek olmasi
ogrencilerin bikkinlik gibi olumsuz duygular1 deneyimlemelerine veya dersi dinlemeyi
birakma davranigt gostermelerine neden olabilmektedir. Bu kapsamda, Bandura
(1998)’nin sosyal Ogrenme kuraminda belirttigi gibi dolayli yasantilar yoluyla
ogrencilerin matematik 6grenimine yonelik Ozyeterlikleri artirilabilir. Bunun igin
matematik 6gretiminde 6grencilere akran destegini saglayan ortamlarin olusturulmasi
Ogrencilerin matematik dersinde karsilasabilecekleri zorluk ve problemlerle basa
cikmalarim1 kolaylastirirken onlarin yetkinliklerine ve sinifa aidiyetlerine katkida
bulunacaktir. Bu durum 6grenci sevkini ve olumlu duygularini artiran bir etkiye

sahiptir.
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Aragtirmanin nitel bulgulari, ailelerin dgrenci duygulan iizerinde kritik bir rol
oynadigini ortaya koymaktadir. Aileler ve 6gretmenler arasinda kurulacak isgbirliginin
matematikte olumlu duygularin daha fazla deneyimlenmesine katkida bulunacagi
diistiniilmektedir Bu baglamda, okul rehberlik servisleri bu isbirligin ve 6gretmen,
ogrenci ve aile etkilesiminin saglanmasinda bir adim 6ne ¢ikmaktadir. Bu kapsamda,
rehberlik ve psikolojik danismanlik alaninda uzmanlar tarafindan Ogrencilerin
matematik dersinde deneyimleyebilecekleri muhtemel olumlu ve olumsuz duygular ve
onlar1 diizenlemelerine yonelik bu gruplara yonelik c¢esitli seminer serileri

diizenlenebilir.

Ortadgretime gegiste uygulamaya konulan siav sisteminin (LGS) 6grencilerin negatif
duygu durumunu tetikledigi goriilmektedir. Matematik Ogretim programinda
kullanilan ders kitaplarinda yer alan sorular ve sinavda sorulan sorular arasindaki
uyum problemi bu duygularin sebepleri arasinda gosterilmektedir. Dolayisiyla, yeni
smnav sistemine doniik calismalarin 6grencilerin duygusal olarak karsilastiklar

zorluklarin azalmasina katkida bulunacagi disiiniilmektedir.

Arastirmanin simirhliklart  diisliniildiigiinde ilk olarak nicel boyut kapsaminda
ogretmen ve 6grenci duygularmin farkli degiskenlerle iliskisini incelemek amaciyla
kesitsel ve iligkisel arastirma deseni uygulandigi i¢in bu degiskenler arasinda neden-
sonug iligkisinden bahsetmek miimkiin degildir. Bu baglamda gelecek calismalarda
deneysel aragtirma yontemleri kullanilabilir. Ayrica, boylamsal ¢aligmalarin yapilmasi
degiskenler arasindaki iligkilerin daha kapsamli yorumlanmasina olanak saglayacaktir.
Ikinci olarak, bu arastirmada 6gretmen ve 6grenci gruplari i¢in zevk, kaygi ve 6fke
olmak tiizere li¢ temel duygu durumu iizerinde durulmustur. Bireylerin bu duygular
disinda da farkli  duygular deneyimleyebilecegi gergegi g6z  Oniinde
bulunduruldugunda arastirmacilarin bu duygu durumlarin igeren ¢aligmalar yapmasi
onerilmektedir. Ugiincii olarak, bu arastirma kapsaminda veriler anket ve yiiz-yiize
goriismeler yoluyla toplanmistir. Veri toplamada uygulanan bu yontemler 6gretmen
ve Ogrencilerin gecmise doniik diislincelerine bagli kalmaktadir. Dolayisiyla,

Ogretmen ve Ogrencilerin anlik ifadelerine ulagsmak miimkiin olmamaktadir. Bu
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kapsamda, gelecek c¢alismalarda 6gretmen ve Ogrenci duygularini 6lgmek igin
deneyim Ornekleme metodu, smif gozlemleri, 6grenci ve ailelerle goriisme ve

fizyolojik 6l¢timler gibi farkli yontemler kullanilabilir.

Bu arastirmanin katilime1 grubu Istanbul devlet okullarinda 6grenim gérmekte olan
yedinci ve sekizinci smif Ogrencileri ve onlarin matematik Ogretmenleri olarak
belirlenmistir. Arastirmanin  genellenebilirligi acisindan gelecek c¢alismalarin
Tiirkiye’nin farkli sehirlerinden farkli egitim kademelerini de igermesi 6nerilmektedir.
Ayrica ¢aligmalarin farkli disiplinleri icermesi duygularin konu alanina bagli olarak
degistigi savini test etmek acgisindan da 6nemlidir. Son olarak, gelecek caligmalarda
basar1 hedefleri, duygu diizenleme stratejileri, 6grenme stratejileri, 6z-diizenlemeli
O6grenme ve basar1 gibi duyussal ve bilissel farkli degiskenleri de igeren modelleme
calismalarinin yapilmasi 6gretmen ve 0grenci duygularina daha genis ve biitiinciil bir

perspektif kazandirabilir.
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